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Valid for the following machine type:

Dialog®

For Software = 9.xx
Dialog+: from serial no. 1200000

Dialog+ HDF-Online: from serial no. 150000

Registration Number:

Service Manuals with a registration number are included in the update service!
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Only trained personnel must service the Dialog+, i.e. repair, maintenance, software
installation, firmware update, retrofitting and commissioning of the Dialog+.

Servicing must only be performed with proper tools, calibration equipment and be in
accordance with the most recent revision of this service manual/technical information,
which must be clearly and thoroughly understood.

Switch off the Dialog+ and disconnect unit from mains if you have to open the
machine for servicing. Do not touch any exposed wiring or conductive surfaces while
the Dialog+ is opened. The voltages present when electrical power is connected to the
Dialog+ can cause serious injury or death.

Pay attention to ESD information, because electronic components are sensitive to
electrostatic discharges.

If a battery option is present in the machine:

High voltage can be present at the backlight inverter board BIB in the TFT monitor,
even if the machine has been disconnected from mains. Pull out the battery
compartment in the base platform and switch off the battery voltage before opening
the machine.

If the TFT housing had to be opened during a service job, the tight seat of the
protective conductors in the TFT housing must be checked.

Only activate the TSM service program for service activities. It is prohibited to connect
a patient to the Dialog+ and to run a therapy if the TSM service program is activated
in the Dialog+. If the TSM service program is activated the complete alarm system is
disabled. The TSM service program is started in the service mode: digital board, service
switch S1, position 2.

The software is installed in the software mode: digital board, service switch S1,
position 3.

After completion of all procedures switch back to the therapy mode: digital board,
service switch S1, position 0.

Only perform a calibration after the Dialog+ has reached working temperature and the
machine was disinfected and decalcified. Save the calibration data (CFC) before you
exit the TSM service program: TSM Main Menu, File Operations, Save Calibration Data.

Tubing must be replaced only by the same tubing type/length and identical installation
manner.

Make sure that the tubings in the machine are not kinked or twisted after servicing
(e.g. if sub-racks are pulled out and inserted again). The tubing must not touch
moving/rotating components (e.g. motors of gear pumps).

Wiring must be replaced only by the same cable type/length and identical installation
manner. The cables must not touch moving/rotating components (e.g. motors of gear
pumps).

During servicing on running machines: prevent chemical burns and scalding of the skin
due to the penetration of disinfectant or hot liquid.

Protective gear should be worn in case of servicing of assumed contaminated
machines.

Servicing of mechanical assembly groups (components in contact with fluid): the cover
for the switch mode power supply microcontroller SMPS-MC in the rear door must be
assembled during servicing because it serves as a spray protection.

Always check o-rings from disassembled groups/components and replace if necessary.

The displayed figures can differ slightly from the machines on site, due to different
hardware statuses.

If fuses are replaced they must exactly match the type and rating specified by the
manufacturer in the spare parts list/technical information. Where applicable: fuses
must be approved by UL/CSA.

Only use original spare parts manufactured and sold by B. Braun Avitum AG.

Dispose spare parts (e.g. boards or batteries) according to local disposal guidelines or
send back to B. Braun Avitum AG free of charge (see chapter 7).

The system configuration saved on a diskette must be downloaded to an other Dialog+
machine only if:

e the hardware matches and

e the identical software version number is present.

Check the respective function of the assembly group/component after servicing. A
complete function check must be performed after every service, according to the
operating manual.

B. Braun Avitum AG
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Conventions

Symbol Description

Attention

The symbol gives information, which are safety relevant for
the Dialog+ and must be observed.

Information

The symbol gives additional information, which should be
observed.

Tips

The symbol gives additional hints, which can be helpful.

Handling

The symbol gives information for a handling at or in the
machine, i.e. during a calibration, disassembly or assembly.
Calibration

The symbol appears for necessary calibration measures.

Calibration Equipment/Tools

The symbol gives remarks for necessary calibration
equipment/tools, i.e. during a calibration, disassembly or
assembly.
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The edition of this service manual is for the maintenance and repair of the
Dialog+ machine with a software = 9.01. The service manual is subject to
amendments.

A service training is essential to meet the B. Braun standard operating
procedures for qualified service and support.

The user of this documentation should only use this documentation in
combination with a participation in a B. Braun service training.

The user of this documentation should have the following qualifications and
prerequisites:

1. Mechanics, digital/analogue techniques, optoelectronics, measurement and
PC techniques.

2. Participation in a B. Braun service training to accomplish qualified
maintenance, repair and service support.

3. Availability of approved and calibrated test equipment and tools given in
this service manual.

Contact your local B. Braun representative or dealer for detailed information
concerning training courses.

B. Braun Avitum AG

34209 Melsungen, Germany

Tel.: +49 5661 712718

Fax.: +49 5661 752718

E-Mail:  marina.ritz-nickel@bbraun.com

Perform regular technical safety inspections as described in chapter 5 of this
service manual to ensure the safety of the machine.

An instructions for use can be ordered at your local B. Braun representative or
dealer.

Please observe the ESD/EMC information (see appendix for additional
information):

» ESD: electrostatic discharge

e EMC: electromagnetic compatibility

Only original spare parts manufactured and sold by B. Braun are applicable.
Please provide part number and description respectively when ordering any
spare parts. Please order your spare parts at your local B. Braun representative
or dealer.

B. Braun Avitum AG

34209 Melsungen, Germany

Tel. No.: +49 5661 713662

E-Mail:  heike.sinning@bbraun.com
dialysetechnik.melsungen@bbraun.com

The main assembly groups are defined according to the spare parts list. The

main assembly groups are especially:

« All pcb's (printed circuit boards)

e Pumps

» DF block

» Ultrafiltration

* Blood leak detector

» Safety air detector

* Heater

Tamper or repairs in these assembly groups are not permissible (due to
calibration, ESD, multi-layer pcb's and the application of SMT (SMT = surface
mounted technology).

All calibration devices must be approved and registered with an identification
number. The calibration equipment is subject to the B. Braun calibration service
and must be checked and recalibrated in regular intervals, to meet the B. Braun
standard operating procedures SOPs. Only approved and registered calibration
equipment must be applied for servicing.

B. Braun Avitum AG
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Only trained personnel must service the Dialog+, i.e. repair, maintenance, software installation, firmware
update, retrofitting and commissioning of the Dialog+.

Servicing must only be performed with proper tools, calibration equipment and be in accordance with the
most recent revision of this service manual/technical information, which must be clearly and thoroughly
understood.

Switch off the Dialog+ and disconnect unit from mains if you have to open the machine for servicing.

Do not touch any exposed wiring or conductive surfaces while the Dialog+ is opened. The voltages present
when electrical power is connected to the Dialog+ can cause serious injury or death.

Pay attention to ESD information, because electronic components are sensitive to electrostatic discharges.

If a battery option is present in the machine:

High voltage can be present at the backlight inverter board BIB in the TFT monitor, even if the machine has
been disconnected from mains. Pull out the battery compartment in the base platform and switch off the
battery voltage (remove fuse) before opening the machine.

If the TFT housing had to be opened during a service job, the tight seat of the protective conductors in the
TFT housing must be checked.

Only activate the TSM service program for service activities. It is prohibited to connect a patient to the
Dialog+ and to run a therapy if the TSM service program is activated in the Dialog+. If the TSM service
program is activated the complete alarm system is disabled. The TSM service program is started in the service
mode: digital board, service switch S1, position 2.

The software is installed in the software mode: digital board, service switch S1, position 3.

After completion of all procedures switch back to the therapy mode: digital board, service switch S1,
position 0.

Only perform a calibration after the Dialog+ has reached working temperature, and the machine was
disinfected and decalcified. You should save the calibration data to the hard disk drive before you exit the
TSM service program: TSM Main Menu, File Operations, Save Calibration Data.

During servicing on running machines: prevent chemical burns and scalding of the skin due to the
penetration of disinfectant or hot liquid.

Protective gear should be worn in case of servicing of assumed contaminated machines.

Servicing of mechanical assembly groups (components in contact with fluid): the cover in the rear door must
be assembled during servicing because it serves as a spray protection for the SMPS-MC.
Tubing must be replaced only by the same tubing type/length and identical installation manner.

Make sure that the tubings in the machine are not kinked or twisted after servicing (e.g. if sub-racks are
pulled out and inserted again). The tubing must not touch moving/rotating components (e.g. motors of gear
pumps).

Wiring must be replaced only by the same cable type/length and identical installation manner. The cables
must not touch moving/rotating components (e.g. motors of gear pumps).

If fuses are replaced they must exactly match the type and rating specified by the manufacturer in the spare
parts list/technical information. Where applicable: fuses must be approved by UL/CSA.

Only use original spare parts manufactured and sold by B. Braun Avitum AG.
Please pay attention to the information in the instructions for use

Check completeness of machine and transport damages after unpacking.

Do not start machine if a safe operation is not guaranteed.

The electrical installation must correspond with national regulations for initial operation of the unit (e.g. IEC
publications). The machine must not be operated in hazardous locations or rooms. The potential equalisation
must be in accordance with national requirements (e.g. IEC publications)

The mains voltage supply must correspond with the mains voltage on the unit type plate!

Before the Dialog+ is switched on the machine must have room temperature (see instructions for use,
chapter 15).

The installation must be in accordance with national regulations e.g. DVGW work sheet W503 for
haemodialysis equipment and VDE 0753 (rules of application for haemodialysis equipment).

A pipe disconnector is not necessary if a water softener or water softener with built-in reverse osmosis
system is installed. A nonreturn valve and a bleed pipe are adequate. Please see DVGW work sheet W 503,
section 4.4 and VDE 0753 part 4 (Rules of application for haemodialysis equipment).

Only water of the highest quality should be applied. Please consider the following, especially for bicarbonate
dialysis:
. Inlet water shall be free of Mgt and Cat*.

If the machine is connected to a central hot cleaning system a high temperature tubing must be used for the
water inlet.

B. Braun Avitum AG
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Legend

1. Type Plate

2. Canister Holder

3. Potential Equalisation Bolt

4. Main Cord

5. Central Concentrate Supply Option

6. Tubing Connection Water Inlet

e PVC tubing 10 x 3 mm (red)
(fasten with two single ear clamps 19.5)

e Tubing length: approx. 3m

6.1 Tubing Connection Water Inlet for Osmosis Device
with Hot Disinfection of the Loop Line

e Silicone tubing 8 x 3.2 mm (high temperature tubing, red)
(fasten with two single ear clamps 19.5)

7. Tubing Connection Dialysate Outlet

e  PVC tubing 10 x 3 mm (black)
(fasten with a single ear clamp 19.5 and a tubing clamp 12-
20 mm)

e Tubing length: approx. 3 m
e  Drain height: max. 80 cm

8. Emergency Power Supply/Battery Option

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 1-1_1-2010.doc/pdf <110301> yymmdd B. Braun Avitum AG
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1.1 Commissioning Check List

For Dialog+ SW 9.xx The commissioning (putting into service) shall be performed and documented before the machine
is handed over to the responsible organisation (user), according to the specified check list, with
reference to the service manual and instructions for use.

REF {Type/Typ}: SN {Serien-No./Nr.}:
Year of Purchase: .....ccoceevevcennns Responsible Organisation (User):
Operating Hours: ......cvecvecnrecnsensnenee h Inventory No.:
SW Version:
Manufacturer: B. Braun Avitum AG
34209 Melsungen, Germany
Check List 0

Note: Text in { } brackets is information for the execution of the check list!

1. Visual Inspection d

11 {Machine: clean/complete; no damages/moisture influences or loose assemblies; no moveable parts touching tubings or wires; casters are moveable;
type plate legible}

12 {Check tight seat and damages of mains supply (power supply cord, strain relief), potential equalisation cable, staff call/data lines (if present) and
connectors}

2, Protective Earth Resistance According to EN 62353

2.1 Protective Earth Resistance:
<03[Q] {note highest value}: - [Q] | Qa

{(Machine incl. power supply cord. Move the power supply cord during the check. Thus possible loose connections can be detected. Data lines and
potential equalisation cable must not be connected during the check of the of the protective earth resistance (see figure 1)}
{Measurement points:}
{Exterior: Potential equalisation bolt, rinsing bridge (dialyser inlet and outlet)}
{Interior:  Heater body (top), rear door (top left corner), frame (rear), housing cover (top left), front door (top left)}
{Monitor: Monitor (one of the screws in the front panel/housing}

3. Install Machine Q

31 {Connect water inlet to the metal tubing connector and fasten with single ear clamp.
Connect dialysate outlet to plastic tubing connector and fasten with tubing clamp.}

3.2 {Connect central supply for concentrate (central supply option) and deaerate tubings}

3.3 {Assemble holder for disinfectant (if option present)}

3.4 {Assemble dialyser holder}

35 {Assemble filter holder. Insert DF filter (option)}

3.6 {Assemble DF filter/HDF filter (if option present)}

4. Function Inspection

{Pay attention to the filling procedure of the machine to prevent dry run of the heater!}

4.1 Switch on machine, fill and rinse: - {Switch machine in Test 1.10 Degassing and Heating menu and fill with water until Q
water flows out of the dialysate outlet. Then rinse in disinfection (approx. 5 minutes).}

4.2 Automatic Blood Pressure Measurement ABPM Option present ‘ noQd ‘ yesQ | Q

4.2.1 ABPM Option: - Measurement on a test person is plausible Q

4.3 Customer Specific System Setting: - {Switch machine in TSM Service Program: Execute Treatment Support (calibrate PE offset for a
altitudes > 1000 m}

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 1-1_1-2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dlalog+ SW9.xx 1. Commissioning 1/2010 1-5

Check List

Note: Text in { } brackets is information for the execution of the check list! SN R T oW T O —— .

5.  Setting into Service According to Instructions for Use with Electrical Safety Check According to

EN 62353/EN 60601-1

5.1 Applied Accessories/Disposables:

- Applied line system:

NBIMIEL R AR
5.2 Switch on machine: - Self-test passed {and 15 minutes therapy with UF safety check} a
- Ultrafiltration comparison measurement 15 minutes with UF rate 500 ml/h:  eeeseecienns [m]l| QO
(125 ml UF volume +15 ml)
5.3 Temperature: - Comparison measurement {at dialyser coupling}, at 37 °C (-1.5; +0.5):  ersrssserernsenans [oc]| 9
5.4 Conductivity: - Comparison measurement {at dialyser coupling}, eg. 143 mS/cm (£0.2):  eeerrerrenns [mS/em] | O

5.5 Equipment Leakage Current:

{All water connections and data lines must be connected during the check of the equipment leakage current (see figure 2)}

<05 [mA]

- During heat-up phase {change mains polarity and note highest value}:  crsrsseeeecnnne [mA]l | Q

5.6 Patient Leakage Current:

{All water connections and data lines must be connected during the check of the patient leakage current (see figure 3)}

< 10 [pA] AC

- Under normal conditions {at dialyser coupling}, conductivity at 13 — 15 mS/CM:  ..veeeeeecsusesesnnnas [wAl | O

5.7 Safety Air Detector (SAD):

- Test alarm function (visual/audible) passed

5.8 Disinfection: - Start

Applied Measurement Equipment: i i
EIECErCal SAfELY: ......oooiieervcersce e * ID/Serial NO.: v
CONAUCTIVITY: oo ssssss s sess s ssesssens * ID/Serial NO.: e
TEMPEIALUIE: «...vvvvverereeeissseesesesss s sess st * ID/Serial NO.: v
PIESSUNE. .ooooerressesscieisssssis s *ID/Serial NO.: ..o
BAIANCE: ... *|D/Serial NO.: ..o
Pressure ManOMELEr: ... *ID/Serial NO.: ..o
Other Measurement DEVICE: ... *|D/Serial NO.: ..o
......................................................................................................................... *ID/Serial NO.: ..o
* If applicable, please enter the type and identification number of the equipment used

Comments:

Next Inspection Date:
The commissioning was performed and the  Name Service Technician: Name of Company:

machine was hand over to the responsible

organisation (user).

Date/Signature

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 1-1_1-2010.doc/pdf <110301> yymmdd B. Braun Avitum AG
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1.1.1 Measurement Circuits for Measurement of Electrical Safety
According to IEC 62353/60601-1

@ Protective earth (ground)

L,N Supply mains terminals PE Protective earth terminal
mP Mains part AP Applied part
— MDD+~ Measuring device Residual current meter with frequency
response as MD
@ Resistance measurement equipment
-_ T i Part of enclosure not protectively earthed T Connection to accessible conductive parts

Table 1: Legend of Abbreviations and Symbols

Protective Earth Resistance
MP AP
Lo— o Test current; > 200 mA
O
o The test current must be measured in both
No— o directions.
PEg—9(2)
0)
&)
Fig. 1: Protective Earth Resistance
Equipment Leakage Current:
e Differential Measurement
Lo ] Mp AP o
o_
O_
I 0—]
EO A \J

Fig. 2: Equipment Leakage Current

Patient Leakage Current
L MP AP
o o—
o_
[ O_
No 00—
PEC ©)

LMD|

Fig. 3: Patient Leakage Current
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General Information

Top Level System

Low Level System

Operation is accomplished via a touch screen (TFT monitor). Two
microprocessor systems control and monitor the machine.

The hardware concept consists of the following systems:
« Top Level System
e Low Level System

The top level system consists of the following components:
e Communication module

« Top level controller TLC (motherboard)

» Compact flash card CFC

e Options

The communication between the user and the machine is performed via the
top level.

Example data exchange to communication module:
* Entry via input mask of the touch screen or keyboard
¢ Qutput via the output mask of the TFT monitor

Example data exchange to low level:
« Transmitting and receiving data from/to low level controller and supervisor
on the digital board DB (LLD)

The low level system consists of the following components:
« Digital board DB (LLD)

« Analog board AB (LLA)

 Power board motors PBM

» Power board valves PBV

The low level controls and monitors all functions.

Data exchange to top level controller (motherboard):
« Transmitting and receiving data from/to low level supervisor
« Transmitting and receiving data from/to low level controller

Data exchange between low level controller to supervisor:
« Transmitting and receiving messages, data and commands

All sensor data are sent separately, via two serial bus systems, to the supervisor
and controller via the analog board to the digital board. The actuators, motors
and valves are driven via the power board valves PBV and power board motors
PBM.

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 2_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG
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2.1 Overview Sub-Racks
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Fig. : Overview Sub-Racks Rear View Dialog+

2.1.1 Legend Overview Sub-Racks
1 Top Level Sub-Rack 3 DF Sub-Rack
2 UF Sub-Rack 4 Water Sub-Rack
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2.2 Top Level Sub-Rack

1 2 3456 7 8 9

USB:
Service

0

-~ Basic Board  Apalog Boar
/"\V HDF Online Board
S -
Fig. : Top Level Sub-Rack
221 Legend Top Level Sub-Rack
1  USBPort:

Service (FSU)/Software Installation TLC

LX800 Motherboard

Temperature Switch TS (closes at 50 + 3 °C, opens at 35 + 6 °C)

Basis Board BB

Power Board Valves PBV

Digital Board DB (LLD):

USB Port: Software Installation LLC/LLS; Service-Switch S1; Jumper JP1/JP2
HDF Online Board HOB

Power Board Motor PBM

Analog Board AB (LLA)

o hwmN

© 0o~
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2.3 Basic Board BB

L [ P47  —
Gl T I G C

(S — [ S T N oo 2 e DU R e

O
O

= jf P21 j@ of P22 j@
[Pl?(jj —1|P24 Fﬁ? Pﬁ)
D i ———— 1 LT P25 1]
Y
—of| =E=o 0
[@PMG] @F P18 L@ Dr B P12

nel
N
~

i
psg |6 [of P33 el of P34 el
| 2

" .
O

H 5 P40 id] 0 a1
O O 000 0 0 1
P39 P45 P38 P7 P30 P29 P28 P35 P37 P44
Fig. : Basic Board
231 Legend Basic Board
P1 Degassing Pump EP P27 Membrane Position Sensors Balance Chamber MSBK
P2 Venous Blood Pump BPV P28 Temperature Sensor Dialysate TSD
P3 Arterial Blood Pump BPA P29 Temperature Sensor Heater Inlet TSHE
P4 Outlet Flow Pump FPA P30 Degassing Temperature Sensor TSE
P5 Safety Air Detector SAD P31 Level Sensor Upline Tank NSVB
P6 Heparin Pump HP (HEP) P32 Blood Leak Detector BL
P7 Air Separator Level Sensor LAFS P33/P34 Digital Board DB
P8 BIC Pump BICP P35 Temperature Sensor BIC TSBIC
P9 Concentrate Pump KP P36 Temperature Sensor Dialyser Inlet TSDE
P10 All Valves (+ Option BIC) VALVES P37 Temperature Sensor Dialysate Supervisor TSD-S
P11 Level Regulation LR P38 Pressure Sensor Dialysate Outlet PDA
P12 DIABUS P39 Blood Side Pressure Sensor PBLOOD
P13 HDF Online Board HOB P40/P41  Analog Board AB (LLA)
P14 Front Panel Board FPB P42 END Conductivity Sensor (Controller/Supervisor) ENDLF+S
P15 Valves Balance Chamber VCH P44 BIC Conductivity Sensor BICLF
P16 UF Pump UFP P45 Pressure Sensor Degassing PE
P17 Power Supply 1 PS1 P47 Speed/Rotation Direction Venous Blood Pump DZ/DR BPV
P18 Not Applicable P48 Speed/Rotation Direction Arterial Blood Pump DZ/DR BPA
P19 Not Applicable P49 BIC and Concentrate Sensors for Suction Rods BIC-K
P20 Inlet Flow Pump FPE P50 Rinsing Bridge Sensors SBS
P21/P22  Power Board Valves PBV P51 BIC Cartridge Holder Sensor BKUS
P23 Staff Call PERS-R P54 Power Supply 2 PS2
P24 Control SMPS-MS (NT) P57 Power Supply Bedside Link BSL-PWR
P25 Power Board Motors PBM P58/P60  Power Supply Hall Sensors
P26 Disinfection Valve VD
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2.4 Power Board Valves PBV

N S R

O O
O]
O U3
- ““ [ ]
( | ] (] (] » C:
{ _—J J U9
Ho ok -
[ J u18
O — ( L ]9
[ uz23
—J L O
Fig. : Power Board Valves
24.1 Legend Power Board Valves
P1 Valves: P2 Valves:
Inlet Upline Tank Valve VVBE Valve Balance Chamber VDEBK1/2, VDABK1/2, VEBK1/2, VABK1/2
Degassing Inlet Valve VEB Valves Level Module VBT, VPV, VPE, VPU, VPD, VPA

Air Separator Valve Luftabscheider VLA

Dialyser Inlet Valve VDE

Dialyser Outlet Valve VDA

Bypass Valve VBP

Option BIC Cartridge Valves VBICP, VBKS, VBKO, VVB
Disinfection Valve VD

Circulation Valve VZ

Venous Tubing Clamp SAKV

Arterial Tubing Clamp SAKA
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25 Power Board Motors PBM
— PG

u10

u3

U12
u19

Fig. : Power Board Motors
251 Legend Power Board Motors

P1 BIC Piston Pump BICP
Concentrate Piston Pump KP
UF Piston Pump UFP
Level Regulation Pump (Diaphragm Pump) LRP (PPR)
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2.6 Digital Board DB
P P2 i
O
Controller < | —>Supervisor
1
1 u7
1
. _
E———n : ;
° ' -
u2s | o
S ° : : FPGA i
Luas | Luse | u27o : —_—
U39 : |“37
Us5 Us6 us 5 1 e - B
us3 I
:) ol o : g (N
° ﬁ ©ON0ODO AN® Sl NS cocho-—cwmvml J2
EEE 285288888 S| 8| |I2888838833 | d
P11 ] iniiinii| o (inii| T e
J |

EEND16
EEmpD17
EEmD18
EEND19
D20
D21
D24
D25
D26

JP1

O

CWP

01234567
Controller

Fig.
26.1
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: Digital Board DB (LLD) with Controller and Supervisor
Legend Digital Board

Calibration Data

All calibration data are stored on the digital board. The
calibration data must be stored additionally on the compact flash
card CFC.

12 Bit AD Converter

Both supervisor and controller have a 12 bit AD converter with a
range of 0 to 4095.

P4/P5/P6/P7/P13/P14: not applicable

P11  USB Type A for SW installation with USB stick

Supervisor Sensors:
BICPOS, KPPOS, UFPOS

Controller/Supervisor Sensors:
BKUS, SBS1, SBS2, BPS_IMP, BPA_DIR, BPV_IMP, BPV_DIR

Pumps:
BPA, BPV, EP, FPA, FPE

Controller Sensors:
NSVB, BICSS, KSS, MSBK1/2, RDV, SAD, BPADS, BPVDS,
BL (Controller/Supervisor Sensor Analog Board)

N D27 e

OmmmD28

D29

N I D30

D13

QOmEmmD31 |

SWP

oo 9

C .
K]
@D
=S

w

Jumper JP1:
Default: Controller Write Protect CWP (for controller firmware)

Controller LEDs D13 — D20:
Status 0 — 7 for installation of LLC software

FPGA LEDs V7 — V9: always ON
Voltages for FPGA (U30) and periphery
(FPGA: Field Programmable Gate Array — configurable logical circuit)

LED V10: flashes permanently
Cycle time, system is running

Supervisor LEDs V11 - V18:
Status O — 7 for installation of LLS software

LED V5: always ON after loading

The content of the memory (U45) is loaded to FPGA (U30) during
switch-on. The therapy program and the service program is stored
in the RAM (U45).

Jumper JP2:
Default: Supervisor Write Protect SWP (for supervisor firmware)

S1 Service Switch:
Position O: Therapy Mode
Position 2: TSM Service Program Mode

Position 3: Software Installation/Update Mode

B. Braun Avitum AG
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2.7

Analog Board AB

-

P1

O

©)

u32

uss

u36

usz

U40

u42

ua1

U46

1/2010 2-11
O
u2L
u28
u29
us3
U39 U38
43 44 u4s
47 u4s 4o O
U50
O

Fig. : Analog Board AB (LLA)

271

Legend Analog Board

P1/P2

Controller Sensors:
PBS, TSHE, TSE, TSBIC, TSD, TSDE, BICLF, ENDLF, PE, LAFS

Supervisor Sensors:

TSD-S, ENDLF-S

Controller/Supervisor Sensors:

BL, PBE, PA, PV, PDA
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2.8 HDF Online Board HOB
SN,

u2

us

P4

buuuuu

Fig. : HDF Online Board
2.8.1 Legend HDF Online Board
P1: Sensors: PSABFS, PSAUS, PSPOSS, FEHDFS, FEDFFS P4: Valves VBE, VDFF, VSAA, VSAE, VSB
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2.9 UF Sub-Rack

MSBKB1/2 .‘

VDEBK1

oE | LA
—

(@
RVFPA VLA

Fig. : UF Sub-Rack
29.1 Legend UF Sub-Rack

Balance Chamber BK1/2 Outlet Balance Chamber Valve VABK2

Bypass Valve VBP Outlet Dialyser Balance Chamber Valve VDABK1
Throttle Dialyser Inlet DDE Outlet Dialyser Balance Chamber Valve VDABK2
Air Separator LA Inlet Dialyser Balance Chamber Valve VDEBK1
Membrane Position Sensor Balance Chamber Board MSBKB1/2 Inlet Dialyser Balance Chamber Valve VDEBK2
Membrane Position Sensor Balance Chamber MSBK1/2 Inlet Balance Chamber Valve VEBK1
Non-Return Valve Outlet Flow Pump RVFPA Inlet Balance Chamber Valve VEBK2

Outlet Balance Chamber Valve VABK1 Air Separator Valve VLA

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 2_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG
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2.10  UF Sub-Rack HDF Online

Fig. : UF Sub-Rack HDF Online
2.10.1  Legend UF Sub-Rack HDF Online

Balance Chamber BK1/2 Outlet Dialyser Balance Chamber Valve VDABK1/2
Bypass Valve VBP Inlet Dialyser Balance Chamber Valve VDEBK1/2
Throttle Dialyser Inlet DDE Inlet Balance Chamber Valve VEBK1/2
Hydrophobic Vent Filter HFB Air Separator Valve VLA

Air Separator LA Additional Components for HDF Online:
Membrane Position Sensor Balance Chamber Board MSBKB1/2 Substitute Bypass Valve VSB

Membrane Position Sensor Balance Chamber MSBK1/2 Substitute Connection Outlet Valve VSAA
Non-Return Valve Outlet Flow Pump RVFPA Substitute Connection Inlet Valve VSAE

Outlet Balance Chamber Valve VABK1/2 Filter Vent Valve VBE
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2.11  DF Sub-Rack
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Fig. : DF Sub-Rack

2.11.1  Legend DF Sub-Rack

BIC Pump BICP

Degassing Pressure Sensor PE

END Conductivity/Supervisor ENDLF/ENDLF-S
Outlet Flow Pump FPA (Motor Cover A)

Inlet Flow Pump FPE (Motor Cover A)
Concentrate Pump KP

Bicarbonate Conductivity Sensor BICLF
Bicarbonate Non-Return Valve RVB

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 2_1-2010.doc/pdf <100329> yymmdd

1/2010 2-15

R
=y '

2.
s

]

U

T
—

Non-Return Valve Flow Pump Inlet RVFPE
Non-Return Valve Concentrate RVK
Non-Return Valve UF Pump RFUFP

Bicarbonate Temperature Sensor TSBIC
Dialysate Temperature Sensor TSD
Dialysate Supervisor Temperature Sensor TSD-S
UF Pump UFP
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2.12 Water Sub-Rack

5—— OIF | = " I ' ol |
WA-Block o VBKS flﬁ/BKO o |}
al S A
_LIyvz VEB o VBICPY EWB 0
VVBE 1; : S L
O ® VZS EVEB ®
O © H £ ®
: m
SN~
3
DMV PE ] ] ¥ »
% A @ i PE
— o W e
== =
Fig. : Water Sub-Rack Fig. : Water Block with Valves for BIC Option

2.12.1  Legend Water Sub-Rack

Water Block WAB (with integrated Degassing Chamber EK, Upline Tank Upline Tank Inlet Valve VVBE
VB and Heat Exchanger WT) Upline Tank VB

Pressure Reducer DMV

Degassing Pressure Sensor PE

Degassing Chamber EK Additional Components for Option BIC Cartridge:
Degassing Pump EP (Motor Cover A) Throttle BIC Cartridge Holder DBK

Heater H BIC Concentrate Suction Rod Valve VBKS
Degassing Temperature Sensor TSE Top BIC Cartridge Valve VBKS

Heater Temperature Sensor TSH BIC Pump Valve VBICP

Heater Inlet Temperature Sensor TSHE Upline Tank Valve VVB

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 2_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



D|a|0g+ SW 9.xx 2. Technical System Description 1/2010 2-17

2.13  Rinsing Bridge

2 3

PDA VDE

Fig. : Rinsing Bridge

2.13.1  Legend Rinsing Bridge
4 Temperature Sensor Dialyser Inlet TSDE

1 Disinfection Valve VD
2 Pressure Sensor Dialysate Outlet PDA 5 Blood Leak Detector BL

3 Dialyser Inlet Valve VDE
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2.14 Rear Door

1 2 34

Fig. : Rear Door
2.14.1  Legend Rear Door

1. Switch Mode Power Supply Microcontroller SMPS-MC 3. Mains Switch
2. Fan 4. Mains Cord
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2.15 Switch Mode Power Supply
Microcontroller SMPS-MC
P 1 2 F1 T6.25A 6.3x32 (X1.1: L)
F2 T6.25A 6.3x32 (X1.1: L
Hm' 2/ TatsaTRs ol @ FoA 1007220V FIoA 65533 (X1.6: HZG1-L)
230V: T6.25A 6.3x32 (X1.6: HZG1-L
+5VD/T3.15ATRS  Heoof] @ FSB 110/120V: F12A 6.3x3(2 (X1.7: HZGZZL)
230V: T6.25A 6.3x32 (X1.7: HZG2-L)
P 10 +5VD / T3.15ATRS  Haolf] @ F6  110/120V: F20A 6.3x32 (X1.5: HZG-N)
= F301 T2 1A TR6 (sovp1) o
. +
+5VD / T5.00A TRS  Haoz]] @ H300 F O e oame (4(-5VD2) )
F303 T3.15A TR5 (+5VD3)
+5VD / T3.15A RS H3od] @ F304 T3.15A TR5 (+5VD4)
P 4 F401 T3.15A TR5 (+12VD1)
+24VGB / T3.15A TRS  Heot]] @ F402 T5.00A TR5 (+12VD2)
= F403 T1.25A TR5 (+12VA)
F600 M10.00A 6.3x32 (+24VL)
+24 VGD / T3.15A TR5 H602I @ F601 T3.15A TR5 (+24VGB)
P 5 H4oa| - F602 T3.15A TR5 (+24VGD)
+12VD / T5.00A TR5
[zl [ onoakku K4 +12VAN / T125A RS H403]] @
bes1|S [ Jf+2avakku +24VL / M10.00A TRS HE00
D, X104
103j Pg P7 P8 ( BENNING XXXXX_XXXXXX XXXXXX )
P14 @ Serﬁ[\lo:_XXXXXXX ler‘(ear:_ XX\/’XX F5B F5A
= ™ /Itgpt':No.XXXXXX.S A\r/‘s n/]g\d/\é )R(’)e;/ >(i.15 D:DFl
Hz 50-60
H900 V' 110/120/230/240
—_— Q21| D\ DIDID
LH1LH2 N PE1 L N PE PE
Fig. : Switch Mode Power Supply Microcontroller SMPS-MC
2.15.1 Legend Switch Mode Power Supply
Microcontroller
X11 Mains Input L P5 12 V Voltages
X1.2 Mains Input N P7 ABPM Option
X1.3 Mains Input PE P8 DSI Option
X14 Heater PE1 P9 Fan, Mains Switch
X15 Heater N P10 Motherboard, Front Panel Board
X1.6 Heater LH1 P12 Options
X1.7 Heater LH2 P13 -
X1.8 PE P14 EXT EIN
P2 Power Supply Control from Low Level Digital Board/Basic Board P101 Service Watchdog
XP3 Battery Connection (Screw Terminal) X100 Fan
P4 24 V Voltages
F1/F2 6.25 AT (6.3x32), Mains Input F303/F304 3.15 AT (TR5), +5 VD
FSA/F5B 12 AF (6.3x32), Heater 1800 W (110/120 V) F401 3.15 AT (TR5), +12 VD
6.25 AT (6.3x32), Heater 1800 W (230/240 V) F402 5.00 AT (TR5), +12 VD
F6 20 AF (6.3x32), Heater 1800 W (110/120 V) F403 1.25 AT (TR5), +12 VAN
12 AF (6.3x32), Heater 1800 W (230/240 V) F600 10 AM (6.3x32), +24 VL
F301 3.15 AT (TR5), +5 VD F601/F602 3.15 AT (TR5), +24 VGB
F302 5.00 AT (TR5), +5 VD

Type Plate SMPS-MC
TN/Item-No (Version Number SMPS-MC): e.g. XXXXXX.5
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2.16  TFT Monitor
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TFT/Touch Screen
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Fig. : TFT Monitor

216.1  Legend TFT Monitor

Backlight Inverter Board BIB Optical Status Display Board OSDB
Front Panel Board FPB Touch Controller Board TCB
TFT Monitor TFT Touch Screen
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2.17 Front Door

SAKV-SG

Fig. : Front Door with Double Pump

®

B
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Ho —rn®
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@0 PBS/SNE.. . @ R

Fig. : Front Door (Inside) with Double Pump

217.1 Legend Front Door

Cover for Suction Rods 2
Arterial Blood Pump BPA
Venous Blood Pump BPV
Pressure Sensor PBE
Pressure Sensor PBS/SN
Arterial Pressure Sensor PA

Venous Pressure Sensor PV

1/2010

(.

LEWDJ W&mr

Fig. : Front Door for HDF Online

(

e [®

o ]I —n® @ % :

1O PBE «@0

PBS/SN&.. ..

Fig. : Front Door (Inside) for HDF Online

Heparin Pump Compact HP
Arterial Tubing Clamp SAKA

Venous Tubing Clamp Current Closed SAKV-SG
Safety Air Detector SAD/Venous Red Detector RDV

Substitution Port 1

Connection for concentrate Suction Rods 2
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2.18  Level Regulation Module

1/2010 2-22

LRP

Fig. : Level Regulation Module and Level Regulation Pump

2181 Legend Level Regulation Module

There are two level regulation modules with different assemblies, i.
double blood pump.

Inlet Pressure Sensor Valve VPE

Down Pressure Sensor Valve VPD

Up Pressure Sensor Valve VPU

Blood Control Pressure Sensor Valve VPS (Double Pump)
Venous Pressure Sensor Valve VPV

Arterial Pressure Sensor Valve VPA

Blood Side Test Pressure Sensor Valve VBT

Level Regulation Pump LRP

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 2_1-2010.doc/pdf <100329> yymmdd

e. for machines with a single blood pump and with a

Arterial Hydrophobic Filter HFA

Venous Hydrophobic Filter HFV

Blood Control Pressure Hydrophobic Filter HFS
(Double Pump)

Inlet Hydrophobic Filter HFE

Pump Hydrophobic Filter (Ceramic Filter) HFP
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2.18.2 Flow Diagram Level Regulation Module

Front Door

- u -
Outside= Inside
P
1B 0k 1 PiN
~o

HFA

LRP

-

HFV

N

Pourt
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HFE VPE

Lenn
o .

. Q rrnnnaay” HFP

HFS

A Y
1
1
U

I

Level Module

S S EE S S EE ..
CRE R L LR R RN R

e mmm? \ J k J/
PA Chamber PV Chamber PBE Chamber

—
v

3/2 Way Solenoid Valve

Fig. : Flow Diagram Level Regulation Module

There are two level regulation modules with different assemblies, i.e. for
machines with a single blood pump and with a double blood pump. The level
regulation module and the level regulation pump LRP are assembled on the
inside of the rear door. The level regulation module and LRP have the following
functions;

« Setting of the level in all blood side chambers (3/2 way solenoid valves VPA,
VPV, VPE, VPU, VPD and diaphragm pump LRP)

« Monitoring of the blood side pressures (pressure sensors PA, PV, PBE and
PBS)

« Test of the blood side pressure sensors in preparation (3/2 way solenoid
valve VBT)
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2.19

Flow Diagrams

2.19.1 Dialog+
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2.19.2 Dialog+ with BIC Option and DF Filter Option
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2.19.3 Dialog+ HDF Online
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2.19.4 Legend Flow Diagram

Abbreviation Description
BE Bicarbonate Withdrawal

BICLF Bicarbonate Conductivity

BICP Bicarbonate Pump

BICSS Bicarbonate Rinsing Connection Sensor

BK1 Balance Chamber 1

BK2 Balance Chamber 2

BL Blood Leak Detector

BPA Arterial Blood Pump

BPV Venous Blood Pump

BVA Bicarbonate Supply Connection (Central Supply)
DBK Throttle Bicarbonate Cartridge Holder

DDE Throttle Dialyser Inlet

DMV Pressure Reducer Valve

EK Degassing Chamber

ENDLF END Conductivity

ENDLF-S END Conductivity Supervisor

EP Degassing Pump

FB Filter Bicarbonate

FBIC Filter Bicarbonate Cartridge

FBK1 Filter Balance Chamber 1

FBK2 Filter Balance Chamber 2

FEP Filter Degassing Pump

FK Filter Concentrate

FM Flowmeter

FPA Outlet Flow Pump

FPE Inlet Flow Pump

FVD Filter from Dialysate

H Heater

HP Heparin Syringe Pump

KE Concentrate Withdrawal

KP Concentrate Pump

KSB Bicarbonate Rod

KSK Concentrate Rod

KSS Concentrate Rinsing Connector Sensor

KVA Concentrate Supply Connector (Central Supply)
LA Air Separator

LAFS Air Separator Level Sensors

LVD Light Barrier Disinfection Valve

MSBK1 Membrane Position Sensor Balance Chamber 1
MSBK2 Membrane Position Sensor Balance Chamber 2
NSVB Level Sensor Upline Tank

PA Arterial Pressure Sensor

PBE Pressure Sensor Blood Inlet

PBS Blood Pressure Control Sensor

PDA Pressure Sensor Dialysate Outlet

PE Degassing Pressure Sensor

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 2_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



1 +
Dlalog SW 9.xx 2. Technical System Description 1/2010 2-28

PV Venous Pressure Sensor

RDV Venous Red Detector

RVB Throttle Bicarbonate

RVDA Throttle Dialysate Valve

RVFPA Throttle Flow Pump Outlet

RVFPE Throttle Flow Pump Inlet

RVK Throttle Concentrate

RFUFP Throttle Ultrafiltration Pump

SAD Safety Air Detector

SAKA Arterial Tubing Clamp

SAKV-SD Venous Tubing Clamp Currentless Closed
SBS1 Rinsing Bridge Connector Sensor 1
SBS2 Rinsing Bridge Connector Sensor 2
TSBIC Bicarbonate Temperature Sensor

TSD Dialysate Temperature Sensor

TSDE Dialyser Inlet Temperature Sensor
TSD-S Dialysate Temperature Sensor Supervisor
TSE Degassing Temperature Sensor

TSH Thermal Fuse Heater Element

TSHE Heater Inlet Temperature Sensor

UFP Ultrafiltration Pump

VABK1 Outlet Valve Balance Chamber 1

VABK2 Outlet Valve Balance Chamber 2

VB Upline Tank

VBICP Bicarbonate Pump Valve

VBKO Bicarbonate Cartridge Holder Top Valve
VBKS Bicarbonate Cartridge Holder Concentrate Rod Valve
VBP Bypass Valve

V.D. Dialyser Coupling (from Dialysate)

VD Disinfection Valve

VDA Dialyser Outlet Valve

VDABK1 Dialyser Outlet Valve Balance Chamber 1
VDABK2 Dialyser Outlet Valve Balance Chamber 2
VDE Dialyser Inlet Valve

VDEBK1 Dialyser Inlet Valve Balance Chamber 1
VDEBK2 Dialyser Inlet Valve Balance Chamber 2
VEB Degassing Bypass Valve

VEBK1 Inlet Valve Balance Chamber 1

VEBK2 Inlet Valve Balance Chamber 2

VLA Air Separator Valve

VVB Upline Tank Valve

VVBE Upline Tank Inlet Valve

vz Circulation Valve

WA Water Block

WT Heat Exchanger

Z.D. Dialyser Coupling (to Dialysate)
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2.20 Description Flow Diagram

The flow diagram can be divided into six sections:

» Water Inlet Section with Water Block
 Degassing Circuit with Temperature System
« Dialysate Processing
 Balance Chamber
« Ultrafiltration
* Rinsing Bridge

2.20.1 Water Inlet Section with Water

Block

The water inlet section has the following components
* Pressure Reducer Valve DMV
 Upline Tank Inlet Valve VVBE (2/2 way valve)

» Water Block WAB with integrated Upline Tank VB, Level Sensors Water Block
NSVB, Heat Exchanger WT, 2 double-stage Heater H, Degassing Chamber EK

Water Inlet  Dialysate Outlet
ﬂ ﬁ Pressure Reducer Valve DMV

The pressure reducer valve DMV limits the pressure of the
inlet water (e.g. osmosis water) to 0.9 £0.1 bar.

DMVJX VLA

Upline Tank Inlet Valve VVBE

H <|[RVDA The valve VVBE is time-delayed controlled via the level sensor
NSVB (top) in the upline tank VB. The delay time depends on
VVBE > {SKBS the dialysate flow.
Z}i DBK*
O
g M Level Sensors Upline Tank NSVB
] ——Z H 0 The level sensors are mounted in the upline tank VB.
%va ., TSE /> TSBIC NSVB top:
WAB ZaN closed - VVBE is closed
VBICP* o
NSVB bottom (monitoring low water level):
@ T closed (alarm) - Water inlet is disturbed
PE TSH - Heater is switched off
Aol Mt P\ — Pumps are stopped
D=
<T> Xlz] Heat Exchanger WT
TSHE VBKO* . . .
The cold inlet water is warmed up via the heat exchanger WT.
Thereby the heat consumption to heat up the water is
=) &} reduced.
|FEP 3\ N
"4 4
VEB VWB*
N
2 RVBO* <E DVBKS

Fig. : Water Inlet with Water Block
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2.20.2 Degassing Circuit with
Temperature System

The degassing circuit with temperature system has the following components:
« Degassing Bypass Valve VEB
 Degassing Pressure Sensor PE
 Degassing Chamber EK
 Degassing Pump EP
» Thermal Fuse Heater TSH
« Temperature Sensor Heater Inlet TSHE
e Double-Stage Heater H
» Degassing Temperature Sensor TSE

Degassing Bypass Valve VEB The degassing bypass valve VEB, pressure sensor PE, degassing chamber EK and
Degassing Pressure Sensor PE degassing pump EP produce and measure a negative pressure respectively. The
Degassing Pump EP negative pressure is produced to separate the dissolved gas from the water.

If the degassing bypass valve VEB is closed, the flow path is reduced by means
of a bypass constriction (orifice, throttle principle) in the valve. VEB is opened
during disinfection to avoid this constriction. The desired negative pressure is
gained by controlling the degassing pump EP. The value of the negative
pressure is approx. -500 mmHg and thus always higher than the lower pressure
of the dialysate behind the dialyser. The degassing pump works with constant
speed, which is determined by the dialysate flow, unless the negative pressure
is insufficient. Then the speed of EP is increased.

Heater H The heater H has an integrated thermal fuse TSH as a thermal cut-off. The
Thermal Fuse Heater TSH temperature sensor TSE measures the actual temperature at the outlet of the
Degassing Temperature Sensor TSE heating.
Temperature Control
Water Inlet Dia]ysate Outlet The required heat output is determined with the temperature
sensors TSE and TSHE.
11 ﬁ A detailed description for the double-stage heater control is

described in the paragraph for the switch mode power supply
microcontroller SMPS-MC.

DMVJX VIA

F <|RVDA

VVBE =) {|SKBS
Z}i DBK*

[aa]
=>
wn
=2
% TSE el TSBIC
EK{VB |WT
WAB FaN
VBICP*
x) T
PE TSH
A< PP\
D=
O Xz
TSHE VBKO*
T 3
JFEP \ \
"4 J
VEB VVB*
AN
2 RVBO* <& b VBKS

Fig. : Degassing Circuit with Temperature System
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2.20.3 Dialysate Processing
The dialysate processing has the following components:

 Bicarbonate Concentrate Pump BICP

* Bicarbonate Throttle RVB

* Bicarbonate Temperature Sensor TSBIC
 Bicarbonate Conductivity BICLF

« Concentrate Pump KP

» Concentrate Throttle RVK

» END Conductivity ENDLF

< END Conductivity Supervisor ENDLFS

« Dialysate Temperature Sensor TSD

« Dialysate Temperature Sensor Supervisor TSDS
¢ Inlet Flow Pump FPE

« Inlet Flow Pump Throttle RVFPE

« Dialyser Inlet Temperature Sensor TSDE

The main components of the dialysate preparation are the bicarbonate
concentrate pump BICP and the concentrate pump KP, with the conductivity
cells BICLF and ENDLF and a flow pump FPE. The flow pump FPE delivers the
dialysate. The bicarbonate concentrate, which is added via the bicarbonate
pump BICP, is measured by the conductivity measurement cell BICLF. Thereby
the pump can control the given conductivity set-point value.

The concentrate or acid concentrate addition has the same working principle.
The nonreturn valves RVB and RVK stabilise the dosage of the bicarbonate and
concentrate.

The temperature sensors TSBIC, TSD and TSDE are responsible for:
 the temperature compensation of the conductivity measurement and

¢ the temperature measurement TSD after the addition of cold concentrate
(second measurement sensor for temperature system) and

 the temperature measurement TSDE directly before the dialysate leaves the
machine and thus for the compensation of the temperature loss.

The conductivity sensor ENDLFS is an independent monitoring unit (supervisor).
The geometry of the ENDLFS sensor is different (but has the same cell constant)
than the ENDLF sensor of the controller. Thereby a deposit on the sensor can be
identified. The temperature compensation is carried out by the temperature
sensor TSDS. The temperature sensor additionally monitors the dialysate flow
temperature for the supervisor. The ENDLFS and TSDS sensors have no influence
on the respective control.

The throttle RVFPE prevents a high pressure build-up and thus a bursting of
tubing if the flow path is blocked behind FPE. If the set pressure is reached
RVFPE is opened and the fluid can circulate.

RVFPE

TSD TSD-S D'@ @ D% D
DDE  |TSDE VDE
58 I

TSBIC BICLF ENDLF ENDLF- S VDEBK1
RVB% RVK & ( ‘

VEBK1 BK1
BICP@ KP@ D% MSB Kl
AN

PaN

VEBK2 = BK2
MSBK2

Fig. : Dialysate Processing
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2.20.4 Central Bicarbonate and
Concentrate Supply (Option)
A canister or central supply can be selected via the bicarbonate and
concentrate supply connection BVA and KVA.
The flow pump FPE guarantees a continuous control of the desired dialysate
flow into the balance chambers.
The flow rate is determined by the filling time of the balance chamber. The flow

pump FPE is controlled via the predetermined volume of the chamber and a
continuous detection of the position of the membrane.

2.20.5 BIC Cartridge Holder (Option)

DBK Throttle Bicarbonate Cartridge Holder
DBK ensures a constant pressure (approx. 300 mmHg) during the filling of the
bicarbonate cartridge.

VBKO Bicarbonate Cartridge Holder Top Valve
The bicarbonate cartridge is filled to the limit pressure (300 mmHg) after VBKO
opens.

VBKS Bicarbonate Cartridge Holder Concentrate Rod Valve

The bicarbonate cartridge is vented during preparation and in therapy, i.e. VBKO
closes and VBKS opens for a short time. This is repeated in regular intervals
during therapy. VBKS is opened after the end of the therapy to empty the
bicarbonate cartridge.

VBICP Bicarbonate Pump Valve
VBICP opens shortly after the BIC cartridge was filled, to rinse away the initial
bicarbonate. VBICP switches the BIC pump in bypass after the end of the
therapy to empty the bicarbonate cartridge.

WB Upline Tank Valve
VWB cuts off the main flow after the end of the therapy to empty the
bicarbonate cartridge via FPE (VBICP and VBKS are opened).

RVFPE

DBK* TSD TSD-S N
— S S ole

ﬁ TSEIC BICLF % ENDLF ENDLF-S FPE
P, RVB% RVK

@BICP KP
VBKO*X‘ZI VBICP’XIZI |

5 D% s FBIC ] VBKS
X

VVB*
RVBO*
: BVA T o ~IFB
[D] SPA
N A\ BE
BKUS —
RVBU

Fig. : BIC Cartridge Holder (Option)
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2.20.6 Balance Chamber System
The balance chamber system has the following components:

 Balance Chamber BK1

 Balance Chamber BK2

« Balance Chamber Dialyser Inlet Valve VDEBK1 and VDEBK2
 Balance Chamber Inlet Valve VEBK1 and VEBK2

 Balance Chamber Membrane Position Sensor MSBK1 and MSBK2
 Balance Chamber Dialyser Outlet Valve VDABK1 and VDABK2

» Balance Chamber Outlet Valve VABK1 and VABK2

The measurement and control of the ultrafiltration rate is accomplished by the
double balance chamber system and the ultrafiltration pump UFP.

Both balance chambers BK1 and BK2 are identical. The chambers have flexible
membranes, which can be moved to both sides. The membranes divide the
chambers into two sub-compartments. The flow direction is defined by the
membranes and the eight solenoid valves. The position of the membranes is
measured by inductive membrane position sensors MSBK1 and MSBK2. The
membrane position sensors (ferrites) are connected to the membranes and each
move in a respective coil MSBK1 and MSBK2.
2.20.7 Working Principle Balance

Chamber System

Phase 1: The balance chamber BK1 is filled with dialysate at the beginning of phase 1.
The membrane is in right position. The valves VDEBK1 and VDABK1 are opened.
The balance chamber BK1 is filled by the outlet flow pump FPA with used
dialysate, via valve VDABKY. Simultaneously the fresh dialysate is removed from
the balance chamber BK1 via valve VDEBK1. Phase 1 is completed and the
membrane is in left position (see figure).

The balance chamber BK2 is filled with fresh dialysate during this period. The
used dialysate from the previous phase 2 is drained (see description phase 2).

i DDE N VDE
1
@)= |ivoeBK1 VABK1 vBP
3 [ i
VBN =3 VDABK1
» MSBK]

VDEBK{%#\%

T
VEBK2 v SB@ i VDABK2 ! || kg2 BL PDA
- - : [ID q
. BK2 E VDA
2 Q@ D B orer
RVFPA
closed

Fig. : Phase 1 Balance Chamber
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Phase 2: After phase 1 is completed there is an automatic switch to the filled balance
chamber BK2 to obtain a constant flow in the dialyser. The complete cycle is
repeated in phase 2, i.e. valves VDEBK2 and VDABK2 are opened. The balance
chamber BK2 is filled via valve VDABK2. Simultaneously the dialysate is drained
from the balance chamber BK2 via valve VDEBK2. Phase 2 is completed and the
membrane is in left position (see figure).

Simultaneously the balance chamber BK1 is filled with fresh dialysate.
Therefore valve VEBK1 is opened. Valve VABK1 is also opened, to initiate the
flow path for the used dialysate to the drain. The membrane moves to the right
position.

The outlet fluid volume is equal to the returned fluid volume, due to the closed
balance chamber system

The fluid volume removed from the closed system via the ultrafiltration pump
UFP is replaced from the blood in the dialyser and equals the precise
ultrafiltration volume.

The system is initialised in preparation, ie. the membrane sensors are
automatically calibrated and the speed of the flow pumps FPE and FPA are
determined. Thus a synchronisation of the membranes is guaranteed, and the
pump speeds for the desired flow are determined.

DDE VDE

N 1
&) § VDEBK BKL  RVABKL VBP
FPE : 4 é 8 =t ZZ
1
| VEBKL = VDABK1 |
LA MSBK1 § - :
| VDEBK2 VABK2 |i
| [ N N N - .. :
1
VEBK2 — I
MSBK2 !

VDABK2 BL PDA

BK2 .
g =-==================cf===-
vz UFP@ M &open

RVFPA
closed

Fig. : Phase 2 Balance Chamber
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2.20.8 Ultrafiltration and Rinsing Bridge
The main flow path and bypass have the following components:

« Dialyser Inlet Throttle DDE
« Dialyser Inlet Valve VDE

« Dialyser Outlet Valve VDA
 Bypass Valve VBP

e Qutlet Flow Pump FPA

The flow path for the main flow and bypass are determined by the valves VDE,
VDA and VBP. The built up flow from the flow pump FPA is stabilised by the
throttle DDE. Valves VDE and VBP are closed for sequential therapy
(ultrafiltration without dialysate fluid flow). The ultrafiltrate removal is carried
out by the ultrafiltration pump UFP.

Further components are:

* Red sensitive blood leak detector BL

e Pressure sensor PDA which monitors the dialysate pressure (also used to
calculate TMP)

 Air separator LA with built in level sensors LAFS and air separator valve VLA
 Throttle RVDA functions as a resistance to stabilise the flow of FPE

The throttle RVFPA prevents a high pressure build-up and thus a bursting of
tubing if the flow path is blocked behind FPA. If the set pressure is reached
RVFPA is opened and the fluid can circulate.

Detection of Air in Air Separator LA If air is detected in the air separator LA by the air separator level sensors LAFS,
the balance chamber switches to free flow:

e VEBK1 and VDEBK2 opened
e VABK1/2 and VDABK1/2 closed

VLA is opened and air is removed with positive pressure from LA. VLA is closed
once air is not detected anymore by LAFS. The balance chamber is switched to
normal operation.
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2.20.9 Chemical Thermal Disinfection Program
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Fig. : Phase 2

LY S
TSBIC BICLF

The position of the couplings is checked by the sensors BICSS, KSS, SBS1 and
SBS2. The machine starts to rinse as soon as the disinfection menu is entered.
After the disinfection type is selected the machine will rinse for 3 minutes and
preheat the system to 45 °C. During this phase all pumps (EP, FPE, FPA, BICP,
KP, UFP) run and the valves are switched so that any residual concentrate is
rinsed from the complete hydraulic circuit.

The air separator LA is filled with water via VLA. The upline tank VB is emptied,
until the bottom NSVB is on, which switches off the heater H (VVBE is closed).

N o S

TSDE VDE

V.D. e i
=1
BL PDA H

sesif— a1
B ES— i

VD 1) S—
ses2f— [ SB2

FD
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Phase 3 With UFP running, a negative pressure of —100 mmHg is created at PDA. When
this pressure is reached VD opens. The disinfectant is sucked into the hydraulic
system by the UFP via the dialyser connectors. The circulation valve VZ is open
and fluid flows into the upline tank of the water block WAB, because the
throttle RVDA acts as a forward resistance. As soon as the correct volume is

reached, the upline tank VB is filled up with fresh water (VVBE is controlled by
NSVB).

g

| RVFPE DDE TSDE  VDE

B 2
Em <
<=
[=——=
NSVB
|
|
|
|
| =
4
|
il
|
|
|
|
|
|
|
—_l
A\ g
<

2 5D Tsp-s-a}
I Vi & D VDEBK BK1
EKdvB w1 = I ENDLF ENDLF—S® gq D%IABM X%ap
WAB FBK1E
RVB VEBK1
% 5 | D% MSBK
AN
@E L T;H e | VDEBK% D% DY =
A<H o | ol |
I | VEBK2 BL PDA |
DI I D% M| | | H
TSHE Lhe VoA < I
| z_’*\_—_—; _____ sestf— | se1 =
Do \ ]I| vz V0 @ P = —
= I 3] -
el e
oo e H
1
BVAL BEV rs FKH KE‘& | KVA ﬁl
VN3 Ke %
KsB Ksk
Fig. : Phase 3
Phase 4 The machine starts to recirculate the fluid, heating the system up to the desired

temperature (e.g. 83 °C). Once this temperature is reached and a desired
conductivity is reached (e.g. 2.2 mS/cm) the disinfection timer starts.

Phase 5 The machine recirculates the fluid, monitoring the temperature and
conductivity until the disinfection time is reached. There is no flow of fluid to
the drain during suction, heat-up and circulation. Then the machine starts with
the VBICP test. The machine checks whether VVB and VBICP open and close
properly. During the first step of this test VVB and VBICP are closed. With FPE
and FPA still running this causes a negative pressure at PDA. VBICP then opens,
causing a rapid increase in pressure at PDA.

Phase 6 The machine then starts to rinse with VZ closed until the rinsing time is
reached, and the temperature has decreased below 40 °C and conductivity is
below 0.1 mS/cm. Then the machine gives a message that asks the user to
confirm that the machine is free of disinfectant and the disinfection is
completed.
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Fig. : Block Diagram
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2.21.1 Legend Block Diagram

Digital Board DB
BPA
BPV
EP
FPA
FPE

Supervisor
BICPOS
KPPOS
UPPOS

Controller/Supervisor
BKUS

SBS1

SBS2

BPA_IMP

BPA_DIR

BPV_IMP

BPV_DIR

Controller
NSVB
BICSS

KSS
MSBK1
MSBK2

RDV

SAD

BPADS
BPVDS

Analog Board AB

Controller
PBS
TSHE
TSE
TSBIC
TSD
TSDE
BICLF
ENDLF
PE
LAFS

Supervisor
TSD-S
ENDLF-S
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Arterial Blood Pump
Venous Blood Pump
Degassing Pump
Outlet Flow Pump
Inlet Flow Pump

Bicarbonate Pump Position Sensor
Concentrate Pump Position Sensor
UF Pump Position Sensor

Bottom Bicarbonate Cartridge Sensor
Rinsing Bridge Connector Sensor 1
Rinsing Bridge Connector Sensor 2
Arterial Blood Pump Motor Hall Sensor
Arterial Blood Pump Direction

Venous Blood Pump Motor Hall Sensor
Venous Blood Pump Direction

Level Sensor Upline Tank

Bicarbonate Rinsing Connection Sensor
Concentrate Rinsing Connector Sensor
Membrane Position Sensor Balance Chamber 1
Membrane Position Sensor Balance Chamber 2
Venous Red Detector

Safety Air Detector

Arterial Blood Pump Cover Switch

Venous Blood Pump Cover Switch

Pressure Single Needle

Heater Inlet Temperature Sensor
Degassing Temperature Sensor
Bicarbonate Temperature Sensor
Dialysate Temperature Sensor
Dialyser Inlet Temperature Sensor
Bicarbonate Conductivity

END Conductivity

Degassing Pressure Sensor

Air Separator Level Sensors

Dialysate Temperature Sensor Supervisor
END Conductivity Supervisor
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Controller/Supervisor
BLD

PBE

PA

PV

PDA

Power Board Motors PBM
BICP
KP
UFP
LRP

Power Board Valves PBV
VVBE
VEB
VLA
VDE
VDA
VBP
VVB
VBICP
VBKS
VBKO
VD
VZ
VDEBK1
VDEBK?2
VDABK1
VDABK?2
VEBK1
VEBK2
VABK1
VABK2
VBT
VPV
VPE
VPU
VPD
VPA
SAKV
SAKA

Heparin Pump Compact
HP
LS
KRALO
KOLB
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Blood Leak Detector

Pressure Sensor

Arterial Pressure Sensor

Venous Pressure Sensor
Pressure Sensor Dialysate Outlet

Bicarbonate Pump
Concentrate Pump
Ultrafiltration Pump
Level Regulation Pump

Upline Tank Inlet Valve

Degassing Bypass Valve

Air Separator Valve

Dialyser Inlet Valve

Dialyser Outlet Valve

Bypass Valve

Upline Tank Valve

BIC Pump Valve

BIC Concentrate Suction Rod Valve
Top BIC Cartridge Valve

Disinfection Valve

Circulation Valve

Dialyser Inlet Valve Balance Chamber 1
Dialyser Inlet Valve Balance Chamber 2
Dialyser Outlet Valve Balance Chamber 1
Dialyser Outlet Valve Balance Chamber 2
Inlet Valve Balance Chamber 1

Inlet Valve Balance Chamber 2

Outlet Valve Balance Chamber 1
Outlet Valve Balance Chamber 2

Blood Side Test Pressure Sensor Valve
Venous Pressure Sensor Valve

Inlet Pressure Sensor Valve

Up Pressure Sensor Valve

Down Pressure Sensor Valve

Arterial Pressure Sensor Valve

Venous Tubing Clamp

Arterial Tubing Clamp

Heparin Pump Compact

Light Barrier Speed Monitoring
Interlocking Sensor

Syringe Plunger Sensor
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HDF Online Board HOB

VSAA Substitution Connection Outlet Valve (drain)
VBE Filter Vent Valve
VDFF DF Filter Valve
VSAE Substitution Connection Inlet Valve
VSB Substitution Bypass Valve
PSAUS Port Substitution Outlet Sensor
PSABFS Port Substitution Drain Sensor
FEDFFS DF Filter Detection Sensor
FEHDFS HD Filter Detection Sensor
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2.22

Switch Mode Power Supply Microcontroller SMPS-MC

2.22.1 Block Diagram SMPS-MC

Jazzng

apIS Arewlid

M>oﬂw V024
AOEZ <Nm

(AOTT) VeT4
(AOEZ) VSZ 9L
9G4/vG4

94
\ASE|

464

Bopyorem —
< aJempien ]
8d - 1SA- +
ld - WdaV -
v0€E 0z——
pIeOCUBYION - |
€0ed  sieubis ! 19]|043U020IOIN —
[40]3%] T—
YTd - W3-
T0Ed
VACT- paJap|os A I_
anzt- __ __ |
VS L'EL 005 AN===F~
AT+ < ._ ._ !
vsZ'LL €074 A ---F- apl \CG uooa —
— 1
anet+ <t I " | _u m ﬁ m
Y0'SL Z0td -——F-
— , aN9
anet+ <t i T ®
VSLEL LoV Yo R—
—1
ans+ <—1——1 191JBAUOD) PIBMIOS 4
VSL°€L vOE4 155 “ ||||||||||||| 1
|
ANG+ ® _|I—J | 1
VS 1'€L £0E4 — ] (uondo) |!
ANS+ ® OPNOE"0C| gy |11y 7 Kiomeg| 1
v0'S1 ZOE4 [ — y
I yeq 4 !
AAS+ AO 1 1
VS L€l LOES FoTmT T
an
et < _|__ I H O
YOLIN 0094 ﬂ L
- e L r
AONY T+ <F—
o — olepunve uo_ =
Y Jdd
a7 VSGLEL 2094 —— u0I1193.110)
aonver <t Buuoyiuopy | I | 1019¢4
abe)jop 2 >m_um__> 144 2a ] J9MOd
AMdNS —> [<€0MdNS
Aejay aauq Aejay g
0 ” YaHms mE_ms_\.v abeyjop xny
LEMOved Noreda 440124 440+2ad

(owa3)
1814

—

Tad

TN
TH1 JayesH
abe1s
-3|gno|
ZH1 19nea

id

Id

N
SUlelN

1

Fig. : Block Diagram Switch Mode Power Supply Microcontroller SMPS-MC
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2.22.2 System Integration SMPS-MC
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2.22.3 Component Layout SMPS-MC
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2.22.4 Wiring Diagram SMPS-MC with Battery
Option

OSDB 7 TFT Display 0SDB

—
)
oo

i

(right)

J7 Charge LED L9

woofl Gaad)
16

attery || [ P4 ::;‘:gE Switch Mode Power Supply
2x 12V el .
or | OB Microcontroller

= [ SMPS-MC

l‘:blue xp32Q
+=brown [
P6 X104
D P9 P7
ChPin 1/L2ED x1 3 D:DFZ
arge
. M @ el R —
X101 1 D:DFB
HQOO
2 o;l.a 2l
[ xe03 | x1oo EIEIEIEIEIEIEIE

Fig. : Wiring Diagram SMPS-MC with Battery Option

Battery 2x12V,7Ah
Fuse for Battery 10 AT (5x20), breaking capacity 1500 A, 150 Vdc
Jumper X104 Charge Current for Batteries

Default: 50 % (right position)
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2.22.5 Description SMPS-MC
The switch mode power supply microcontroller SMPS-MC is used in Dialog+
machines with software = 9.xx.

Basic Components SMPS-MC

Mains input, filter (EMC)

e Bridge rectifier

e PFC converter

e DC/DC converter

e Transformer

e 24 VL output (protected via F 600)

e 24 VGB output (switched via K3, protected via F601)

e 24 VGD output (switched via K4, protected via F602)

e DC/DC converter 24 V/+5 V (protected via F301/F302/F303/F304)
e DC/DC converter 24 V/+12 V (protected via F401/F402/F403)

e DC/DC converter 24 V/-12 V (electronically protected and via soldered fuse
F500)

e Heater power circuit triac V29/V30

»  Microcontroller (D900) for monitoring and heater control
e Signal interface P2

»  Power connectors to the system components P4 ... P12

e Battery screw terminal to 24 V P3

SMPS-MC The SMPS-MC (Switch Mode Power Supply MicroController) is assembled in
the rear door. The primary triggered switch mode power supply generates the
following voltages on the secondary side: +5V (5 V =5.2 V); £12 V and 24 V
(24 Vv = 215 .. 29.07 V). The primary side has a wide range input for
120/230/240 V £ 10 %.
The SMPS-MC is not backwards compatible to the switch mode power supply
SMPS.

Battery Option The battery option is available in the machine ex works and can also be
retrofitted. The blood side functions in therapy can be maintained with a
battery supply (option) in case of a power failure. The charging circuit is
integrated in the SMPS-MC and includes a deep discharge protection.

Mains Voltage 120/230/240 V + 10 %, 50/60 Hz

Mains Switch ON/OFF If the Dialog+ is switched off via the Automatic Switch-Off function in therapy,
the machine is in standby mode, e.g. the Dialog+ can be switched on and off
via the disinfection program.

The Dialog+ is only disconnected from mains if the mains plug is pulled out of
the mains receptacle.

Switch-off in Therapy

The buzzer is activated three times if the Dialog+ is switched off in therapy.
Mains Failure

The Dialog+ (with SMPS-MC) can be switched off and on again in battery
operation approx. 16 min after mains failure.

Voltages +5VC Controller power supply
+5 VD: Digital
+5 VG: buffered (generated from +12 VH)
+12 VH: Aux. voltage
+12 VAN: Analog
+12 VD: Digital

+24 VGB: Switched blood side
+24 VGD: Switched dialysate side

+24 VL: Power (uncontrolled)
GNDAN: GND analog

GNDD: GND digital

GNDH: GND aux. voltage
GNDL: GND power
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Double-Stage Heater and
Microcontroller

H1 H2
o 900W 900W

1800W

%

80

40 LLLC 40%

20

720W = 720w

H1 H2

% % 900W 900W

80
LLC 60%

40

20

1080W = 180W + 900W
(>900W: H2 = ON)

Hardware Watchdog
(see also LED H900)
LED H900 Operating Status

24V Outputs

Battery Management

+5 V Voltage

+12 V Voltage
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The SMPS-MC controls the double-stage heater H1/H2 (2 x 900 W). The first
heater circuit (heater H1, 900 W) is driven in 2 % steps. The second heater H2
is switched with max. power (900 W) if 50% of H1 is reached. H1 is then
controlled with half-wave-shapes, generated by the microcontroller D900 from
the SMPS-MC.

Example:

Set value of LLC = 40 % (based on 1800 W)
e H1 =280 % (based on 900 W)

e H2 = switched off permanently

Set value of LLC = 60 % (based on 1800 W)
e H1=20 % (based on 900 W)

e H2 =switched on permanently

The microcontroller converts the predefined heater power from LLC into bit
patterns (1 bit corresponds to a mains voltage half cycle) to control both
heaters.

The hardware watchdog HW-WD switches the SMPS-MC in a safe condition if
the microcontroller fails, i.e. the buzzer is activated, the heater and both
voltages +24VGB/+24 VGD are switched off. The staff call is activated if
present.

3 Modes:

LED off : Microcontroller is not working

LED flashes with 5 ... 10 Hz: Microcontroller has detected an error
LED flashes with approx. 2 Hz:  Microcontroller is working correctly

The 24 V of the main converter supplies the following circuits:
e 24 VL via fuse F600

e 24 VGB via fuse F601 and relay K3

e 24 VGD via fuse F602 and Relay K4

The SMPS-MC has a battery management, with the following components:
e Screw terminal XP3.1 (+) and XP3.2 (-) for batteries

e Protection against incorrect polarity

»  Electronic connection

«  Deep discharge protection TES

e Charging current regulator

e Battery full detection

e Shut-down circuit for the battery test

e Enable signal AKKU_EN

All output voltages are maintained during a power failure if the signal
AKKU_EN was set prior to the power failure. The secondary auxiliary voltage is
also present. The battery is charged if mains voltage is present. The charging is
performed via a body diode even without AKKU_EN. A comparator protects the
battery from deep discharge by disconnecting the battery source from the
circuit at a voltage < 22 V 0.5 V via a MOSFETT switch.

The 5 V DC/DC converter generates the 5 V voltage from the 24 V. The
overvoltage protection circuit (crowbar) is triggered at 5.75 V £ 250 mV. A reset
of the overvoltage protection circuit is possible only by switching the machine
off and on again. The soldered fuse F300 disconnects the 24 V in case of a short
circuit in the DC/DC converter.

A DC/DC converter generates the —12 V voltage from the 24 V. The soldered
fuse F500 disconnects the 24 V in case of a short circuit in the DC/DC
converter.

2-47
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2.22.6 Fuses

1/2010 2-48
Rated Fuse Value Connector
Fuse Voltage
Fuse Type
F1 L 6.25 A X1.1
(Mains Input) (6.3 x32)
F2 N 6.25 A X1.2
(Mains Input) (6.3 x32)
) T2A (110/120 V) X1.6
FoA (Heater L ooow) | ©%25(20Y)
) T2A (110/120 V) XL.7
F5B (Heater 2, 000w) | ©425230Y)
N 201/3 (11%%2\(/) V) X1.5
F6 (Heater) (6.3 (X 32) )
P4/1
P4/4
P6/1
F301 +5VD1 3.15 A (TR5) P
P12/1
P14/6
F302 +5 VD2 5 A (TR5) P5/10
P10/1
F303 +5 VD3 3.15 A (TR5) P10/4
P10/7
F304 +5 VD4 3.15 A (TR5) ggﬁ
F401 +12 VD1 3.15 A (TR5) P12/2
X100/1
P5/4
P7/4
P8/4
F402 +12 VD2 5 A (TR5) P9/5
P9/6
P10/10
P10/14
P11/2
P4/7
P5/1
F403 +12 VD3 1.25 A (TR5) P7/7
P8/7
P12/4
P4/10
P4/13
F600 +24 VL 10 A (6.3x 32) po/a
P12/10
P4/11
P4/14
F601 +24 VGB 3.15 A (TR5) po/7
P12/13
P4/12
F602 +24 VGD 3.15 A (TR5) P4/15
P12/14

Note:

Soldered fuses (e.g. F300 or F500) must not be changed if they are
defective, i.e. the complete SMPS-MC must be exchanged.
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2.22.7 Signals
AKAL
AKAL_S
AKKU_EN
AKKU_LADEN
/AKKU_OK
B240FF
B240K
D240FF
D240K
/DIR_ON

/EXT_ON

EXT_STATE

H_DCLK

H_DIN

/H_PROG

IMSWITCH
PERSR_N
PF

/REM
WD_S

2.22.8 Internal Signals
/PF

Watchdog
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Audible alarm (LLC)

Audible alarm (LLS)

Enable battery operation (possible in therapy mode only)

Signal for external LED (on front panel board) — charging of battery
Load status of the battery

+24 VGB ON/OFF (LLS)

+24VGB OK

+24 VGD ON/OFF (LLS)

+24VGD OK

Jumper X101 — is used to switch on the power supply without using the /REM
signal and deactivates the alarms. (The watchdog signal for the function of the
heater (H_DIN) is still required to drive the heater.)

The machine can be switched on with this signal (see menu 1.26 Battery
Option: external ON).

Status for external switch-on possibility (e.g. central disinfection),
simultaneously input and output; the signal is looped through (connector P14/3
= input).

Clock signal for heater data from LLC. The H_DCLK Signal is an open-collector
signal and is generated by the LLC. The H_DCLK Signal is used to send the data
at H_DIN to the microcontroller.

0,1 Data clock

The H_DIN signal is an open-collector signal, is generated by the LLC and sent
to the microcontroller (data to control the heater).

0 Half wave of mains voltage: heater switched off

1 Half wave of mains voltage: heater switched on

Programming mode for heater data. The /H_PROG signal is an open-collector
signal and is generated by the LLC.

0 Programming mode
1 No programming mode
Mains switch

Staff call from SMPS-MC

Power fail (power failure)

Remote signal of LLC (clock on digital board)
Watchdog LLS

Power fail for the power supply monitoring

A watchdog is integrated to prevent a permanent unintentional drive of the
heater in case of an LLC reset. The watchdog is retriggered by the LLC with
< 2 s. The H_DIN signal is used for triggering. The watchdog prevents a drive of
the heater for t = 10 s after the switch-on of the switch mode power supply.

The watchdog has no safety function and is therefore not tested before the
therapy starts.

B. Braun Avitum AG



D|a|0g+ SW 9.xx 3. Repair Instructions 1/2010 3-1

Table of Contents Page
3. Self Test SW 9.xx 3-5
3.1 Microprocessor Unit MPU Test from Controller/Supervisor 3-5
3.2 Status Self Test in Service Overview 3-6
321 Set-Up Low Level Controller LLC Test Codes 3-7
322 Set-Up Low Level Supervisor LLS Test Codes 3-7
323 Example LLC/LLS Test Codes for Blood Leak Detector 3-8
3.24 Overview Test Codes 3-8
3.3 Self Tests in Preparation SW 9.XX Switch Mode Power 3-9
Supply Microcontroller SMPS-MC
331 Service Mode (DIR_ON) 3-9
332 Battery 3-9
333 EEPROM 3-10
3.34 Buzzer Test via LLS 3-10
335 Alarm System 3-11
3.36 Monitoring of Analog Voltage +12 V 3-12
3.37 Blood Leak Detector 3-12
3.38 DFS Pressure Test (Table) 3-13
3.38.1  DFS Pressure Test 3-16
3.382  Membrane Movement/Pressure Build-up VDABK 3-17
3.3.8.3  Pressure Reduction VDABK with UFP 3-18
3384  VBP Test 3-19
3.385  VDE/VDA Test 3-20
3.3.8.6  Pressure Build-up VDABK 3-21
3.3.8.7  Pressure Reduction Membrane Test with UFP 3-22
3.38.8  Membrane Test 3-23
3.38.9  Pressure Build-up VABK 3-24
3.3.8.10 Membrane Movement to Inlet Side 3-25
3.3.8.11 Pressure Reduction VABK with UFP 3-26
3.3.8.12 VEBK Test 3-27
3.3.8.13  Pressure Reduction 3-28
3.39 Integrity Test HDF Online 3-29
3.3.10 UF Pump 3-31
3311 Conductivity 3-32

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



D|a|0g+ SW 9.xx 3. Repair Instructions 1/2010 3-2

3.3.12 Temperature TSD 3-32
3.3.13  SAD Level Test 3-33
3314 SAD Counter Test 3-33
3315 Equality Test for Blood Side Pressure Sensors 3-34
3.3.16 Pressure Test Substitution Line S-Online HDF Online 3-35
3.3.17 Blood Side Pressure Retention Test 3-36
3.3.18 Disinfection Valve VD 3-37
3.4 LX800 Motherboard 3-38
341 IDE Interface LX800 Motherboard 3-39
342 COM Ports LX800 Motherboard 3-39
343 USB Ports LX800 Motherboard 3-39
344 Detection/Boot Sequence from Bootable USB Sticks 3-40
345 BIOS Settings for LX800 Motherboard 3-41
3451  Standard CMOS Features 3-42
3452  Advanced BIOS Features 3-42
3.453  Advanced Chipset Features 3-42
3.45.4  Integrated Peripherals 3-43
3455  Power Management Setup 3-43
3.45.6  PnP/PCI Configuration 3-43
3457  PC Health Status 3-44
3.45.8  Change Parameters in CMOS Setup 3-44
35 Installation Software 9.xx 3-46
351 Document Customer Specific Default Values 3-46
352 Installation Software LLC 9.xx and LLS 9.xx with USB Stick 3-47
353 Installation Software TLC 9.xx with USB Stick 3-49
354 Boot Machine /Check Version Number 3-53
355 Select Options 3-53
356 Enter Customer Specific Default Values 3-53
3.5.7 Enter Specific Parameters 3-54
358 Self Test 3-55
359 Test Run 3-55
3.6 Field Service Utilities FSU 3-56
36.1 FSU Directories and Subdirectories 3-56
3.6.2 Start Field Service Utility FSU 3-57
3.6.3 Set-Up FSU Main Menu 3-58

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



Dia|0g+ SW 9.xx 3. Repair Instructions 1/2010 3-3

3.6.3.1  Hardware Keys for FSU 3-59
3.64 Set System Version Number 3-60
3.65 Set Working Time Counter (WTC) 3-61
3.6.6 Kill Masterboot Record 3-62
3.6.7 Write Utilities 3-64
3.6.71  Write Languages 3-64
3.6.7.2  Write Calibration Data 3-66
3.6.7.3  Write System Configuration 3-69
3.6.74  Undo Last Written 3-72
3.6.8 USB Stick Self Test 3-73
3.6.9 Card Reader Read/Write Utilities 3-74
3.6.9.1  Select Menu of Card Reader Commands 3-74
3.6.9.2 Read Card Image 3-75
3.6.9.3  Write Card Image 3-76
3.6.94  Read Patient Diskette 3-77
3.6.95  Write Patient Diskette to Card 3-78
3.6.9.6  Read Patient Card 3-79
3.6.9.7  Write Patient Card 3-80
3.6.9.8  Remove All Patient Data 3-81
3.6.10 Read/Get Error Utilities 3-83
3.6.10.1 Read System Configuration 3-83
3.6.10.2 Read Calibration Data 3-85
3.6.10.3 Read All Trends 3-87
3.6.10.4 Read Screenshots 3-89
3.6.10.5 Get Error (ErrorDisk) 3-91
3.6.11 FSU Handling of Errors 3-93
3.6.12 Examination of Results 3-93
3.6.13 Troubleshooting USB Stick 3-94
3.6.13.1 Field Service Utility Menu with Failed CRC Check 3-94
3.7 Default Table for SW 9.xx 3-95
3.8 Measures after Repair 3-103
381 Repair Matrix 3-103
382 Tests and Measures to be Executed 3-104
3.82.1 Install Software 3-104
3.8.22  Check System Configuration, Production Report and Set if 3-104
Necessary

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



Dialog* swe. G e

3823  Self Test 3-105
3.8.24  Conductivity Test Run, Temperature Comparison 3-105
Measurement
3.825  Test Run UF Comparison Measurement 3-105
3.82.6  TestRun 3-105
3.8.2.7  Electrical Safety Check 3-106
3.8.28  Perform Disinfection after Repair 3-106
3.8.29  Document the Executed Activities 3-106
383 Execution Protocol 3-107

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



Dialog* swe. e EES

3. Self Test SW 9.xx

3.1 Microprocessor Unit MPU Test from
Controller/Supervisor

The microprocessor unit MPU of the controller and supervisor are checked. The
function of the internal MPU registers, flags and stacks is tested.

MPU Test Supervisor The MPU test is performed in therapy mode and service mode after switch-on
prior to the RAM and ROM test.
MPU Test Controller The MPU test is performed during the boot phase after the RAM and ROM test.

The operating system is not active in this phase.

Register Test The following tests are performed:
« Read-write capability of the registers
e Cross-talk between the single bits
< Address ability of the registers
« Crosstalk between single words

Flag Test Set and Reset Capability
The test checks whether the flag can be set and reset correctly according to
defined conditions.

Query Capability
The test checks whether the correctly set flags can also be evaluated correctly .

Stack Test The function of the stack is tested by storing and reloading/reading a test
pattern.

Reactions in Case of an Error
of the MPU Test

Controller
If an error is detected during the MPU test the TLC

terminates the start procedure — therapy can not
LLC Start Up Status be started. The error message is displayed in the
. TSM service program:

- e Bit 7, BIOS init. error

» Bit 8, Error in MPU test

Supervisor
If an error is detected during the MPU test the
following alarms are displayed:

In Therapy — Therapy Selection:
* Hardware error RAM/ROM (SUP)

In TSM Service Program:

Version number | e Errorin MPU test
?29?

Working Time [hour]:
37
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3.2. Status Self Test in Service
Overview
Display LLC/LLS Test Codes The test codes for the self test are displayed by LLC and LLS in the Status Self
in Status Self Test Test on the first page of the service overview (in therapy).
Water Tank Balance Chamber Ultrafiltration Blood Side (Pressure)
VVBE: OPENED/CLOSED | MSBK(: XXXXX | UFP: XX rpm | PA: XXX mmHg
NSVB: HIGH/LOW | MSBK2: XXXXX | UFP_S: XX rpm | PA_S: XXX mmHg
Degassing VEBKL1_S: OPEN/CLOSED | PDA: XXX mmHg | PBE: XXX mmHg
Ep- XXX rpm | VABKL_S: OPEN/CLOSED | PDA_S: XXX mmHg | PV: XXX mmHg
PE: XXX mmHg VDABK2_S: OPEN/CLOSED BIC Cartridge Holder |PBS: XXX mmHg
TSE: xx.x°oc |VEBK2_S: OPEN/CLOSED | BkUS: OPEN/CLOSED |PBS_S: XXX mmHg
TSHE: xxxoc | VABK2_S: OPEN/CLOSED | Kus_s: OPEN/CLOSED Blood Pumps
Heater VDEBKl_S:. OPEN/CLOSED | \vB: OPEN/CLOSED | BPA: XXXX rpm
HEATER: XXX 06 RIDABKLS: OPEN/CLOSED | vBICP: OPEN/CLOSED | BPA_S: XXXX rpm
Air Separator Flow (Dialysate Fluid) |veko: OPEN/CLOSED | BPV: XXXX rpm
LAFSO: p NO AIR/ARR FPE: XXXX rpm | VBKS: OPEN/CLOSED BPV_S: XXXX rpm
LAFSU: NOAIR/AR |firs o Valves Online Tubing Clamps
VA oPENLOSED | FHD: XXX mi/min | yBE: OPEN/CLOSED | SAKA: OPEN/CLOSED
FMD_S XXX ml/min | vBE_s: OPEN/CLOSED | SAKV: OPEN/CLOSED
Temperature Valves (Bypass) |vorr: OPEN/CLOSED [ SAKV.S: OPEN/CLOSED
TSE: XXX C | \/gp: OPEN/CLOSED | VDFF_S: OPEN/CLOSED Air Detector
TSBIC: XXX C | vBp_s: OPEN/CLOSED | VSB: OPEN/CLOSED | ¢,p. NO AIRIAR
TSD: XXXC | ypE: OPEN/CLOSED | VSB_S: OPEN/CLOSED | capy's. NO AIR/AIR
1D_S: XXX°C | yDE_s: OPEN/CLOSED | VSAA: OPEN/CLOSED | ¢ mT1vE - oK
TSDE: XXXC | ypa: OPEN/CLOSED | VSAA_S: OPEN/CLOSED | can ReF s XXX MV
BICLF: xxmsiem | Valves (Disinfection) |VSAES: OPEN/CLOSED | 55 yo._s;: XXXX pl
ENDLF: XXX msiem | 7. OPEN/CLOSED Pump Online “Heparin
ENDLF_SZ XXX mS/cm VD OPEN/CLOSED | OPS: XXXX rpm HP: STOP
g:gg S x M vp_s OPEN/CLOSED | OPS_S: XXXX 1PM | poc o, -~
_o! rpm .
BIC-Ratio: xx | Blood Leak FM‘E’_UbSt' Flow (%&I:::fnzm Status Self Test
BIC-Ratio_S: xxx |BL XXX 960 o i e XXXXX
KP: XXrpm | BL_S: XXX %o | FMS_S: XXXml/min §) . XXXXX
KP_S: XX rpm
END-Ratio: XXX
END-Ratio_S: XXX
LLC/S & TLC Alarm Window LLC Message Window
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321 Set-Up Low Level Controller
LLC Test Codes

Status Selftest

LLC: mloleleln)
LLS: oo

Format of LLC Test Codes: TSSx:
TT

SS

X

Examples
11102
33701

37991
LLC Test Codes Before the
Individual Tests

TTOO X
TTO1x
TTO02Xx
TTO3x

TT04x

TTO5X
Test Codes of the Individual Tests

3.2.2 Set-Up Low Level Supervisor LLS
Test Codes

Status Selftest

LLC: (mlnlelelel
LLS: 20000
Format of LLS Test Codes: TSSS:
(Value = 10000) TT
SSS
Example:
11104

LLC test code to LLS
Performed test step

Number of performed repeats
0 < x < repeats until error message

Third blood leak detector test: send signal to blood leak detector task
Second BS pressure test terminated, because during autopriming, e.g. an LF
error occurred.

VD test passed after the second time.

Start test.

Error: timeout (10 s) at "Before Test Start Wait for Test Code O from LLS".

Test check prerequisites (if present, see respective tests).

Error: Check timeout test prerequisites (if present, timeout time see respective
tests).

Wait for LLS test code from LLS.

Error: timeout (10 s) at "Before Test Start Wait for LLS Test Code from LLS".
Range 10x .... 99x

Not all test codes are displayed sequentially, due to the implementation.

A higher test code always includes all the finalised subcodes with lower
priority.

In case of an error: The subcode always includes the subphase where the error
occurred.

The test code is displayed as a numerical value = 10000. If the value is < 9000,
this is the required rinsing volume for the HDFO filter rinsing in ml. If the value
is > 9000 and < 10000, the last three digits display the required HDFO filter
rinsing volume in ml through the valves VSAA and VSAE (VSB is closed).

LLS test code to LLC
Performed test step

Blood leak detector test: measure level for red and green
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3.2.3 Example LLC/LLS Test Codes
for Blood Leak Detector
LLC Test Code:

11 (TT): Blood leak detector test
Status Selftest ( ) 00 -ea etector tes
10 (SS): Sendsignal to blood leak task

LLC: @ 2 (x): Third repetition (x =0, 1, 2)
LLS: (11004 ] LLS Test Code:

11 (TT): Blood leak detector test
004 (SS): Measure level for red and green

X *
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code

1. 1102x Prerequisites for Test:
Upline tank must be filled

Timeout 2 min

2. Test code = 11 to LLS Test code = 11 back to LLC

3. EV_TESTE_BLUTLECK_EIN to BlutleckTaskID Test initialisation (VGD ON) 11000 -
Single measurement of green, 00
Single measurement of red,
then comparison of: red = green + 0.2 V
no timeout
Acknowledge with switch-off of VGD 11005 -

1120x Wait for D240FF (timeout 30 s) 11011

VGD ON 11012

1130x Wait for D240N (timeout 30 s)
1199x Completed

®|N[o|o) >

324 Overview Test Codes

00 No tests

11 Blood leak detector

12 DFS pressure test

15 Integrity test HDF online (only for Dialog+ HDF online)

16 Alarm system
17 Monitoring of analog voltage + 12 V
20 UF pump

21 End conductivity

22 Temperature TSD

25 SMPS-MC EEPROM
26 SMPS-MC service mode
27 SMPS-MC battery

28 SMPS-MC buzzer

30 SAD: Level test

31 SAD: Counter test

32 Pressure sensors blood side: Equality test for blood side pressure sensors
33 Pressure sensors blood side: Blood side pressure test

37 Disinfection Valve VD

40 Pressure test substitution line S-Online HDF online
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3.3  Self Test in Preparation SW 9.xx Switch Mode
Power Supply Microcontroller SMPS-MC

3.3.1 Service Mode (DIR_ON)

Configuration
Test Code

Repeats Until Error Message

ID Error Message

Reaction to the Test Result in Preparation

Switch mode power supply microcontroller SMPS-MC with and without battery
26
1

1152: Power supply service mode - no therapy

Error: X101 connected (/DIR_ON = 0)

e therapy not possible because alarms deactivated, information text
OK: X101 open (/DIR_ON = 1)

«  Therapy possible

LLC Test LLC Test Steps LLS Test Steps LLS Test

Code Code
1. Prerequisites for Test: none
2. Test code = 26 to LLS Test code = 26 back to LLC
3. 2610x Switch-off of VGD and VGB 26001
4, Wait for D240FF and B240OFF

(Timeout 15 s)
5. Set set point for heater to self test code #110
6. 2620x | Wait for feedback of test result via BIOS (timeout 15 s)
7. 2630x | Set set point of heater to 0
8. 2699x | Completed VGD ON
VGB ON

3.3.2 Battery

Configuration
Test Code

Repeats Until Error Message

ID Error Message

Reaction to the Test Result in Preparation

Switch mode power supply microcontroller SMPS-MC with and without battery
27
3

1150: Selftest error SMPS battery test
Error: Battery not present or not loaded

e Information text and therapy possible
OK: Battery present and loaded

e Therapy possible

LLC Test LLC Test Steps LLS Test Steps LLS Test

Code Code
1. Prerequisites for Test: none
2. Test code = 27 to LLS Test code = 27 back to LLC
3. 2710x Switch-off of VGD and VGB 27001
4, Wait for D240FF and B240OFF

(Timeout 15 s)
5. Set set point for heater to self test code #112
6. 2720x | Wait for feedback of test result via BIOS (timeout 15 s)
7. 2730x | Set set point of heater to 0
8. 2799x | Completed VGD ON
VGB ON
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3.3.3 EEPROM
Configuration Switch mode power supply microcontroller SMPS-MC with and without battery
Test Code 25
. 1
Repeats Until Error Message
ID Error Message 1154: SMPS-EEPROM defective
Reaction to the Test Result in Preparation Test is not performed at present
e Answer from SMPS-MC is OK because the EEPROM is not used at present
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. Prerequisites for Test:
2. Test code = 25 to LLS Test code = 25 back to LLC
3. 2510x Switch-off of VGD and VGB 25001
4. Wait for D240FF and B240FF
(Timeout 15 s)
5. Set set point for heater to self test code #113
6. 2520x | Wait for feedback of test result via BIOS (timeout 15 s)
7. 2530x | Set set point of heater to 0
8. 2599x | Completed VGD ON
VGB ON

3.3.4 Buzzer Test via LLS

Configuration Switch mode power supply microcontroller SMPS-MC with and without battery
Test Code 28
Repeats Until Error Message 3
ID Error Message 1145: Self test error SMPS buzzer test

Reaction to the Test Result in Preparation Error: buzzer defective

e Information text and therapy possible

OK:

e Therapy possible

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. Prerequisites for Test: none
2. Test code = 10 to LLS Test code = 10 back to LLC
3. 2810x Switch-off of VGD and VGB 28001
4, Wait for D240FF and B240OFF
(Timeout 15 s)
5. Set set point for heater to self test code #115
6. Activate buzzer after approx. 1 s for 250 ms 28003
7. 2820x | Wait for feedback of test result via BIOS (timeout 15 s)
8. 2830x | Set set point of heater to 0
9. 2899x | Completed VGD ON
VGB ON
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3.3.5 Alarm System

Test Code 16
Repeats Until Error Message 1
ID Error Message 1167: Sound + LED test failed
Actions after Error None (test is repeated immediately)
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
Code LLC LLS Code
1 Prerequisites for Test:
No alarm activation
2 Test code = 16 to LLS Test code = 16 back to LLC
3 1610x OSD LED OFF, Sound OFF Start condition for the test: 16001
1. ,OSD-LED OFF“ detected
No alarm activation 2. ,Sound OFF* detected
Timeout 60 s Activation of the red OSD LED 16002
Wait for feedback of the activation and switch-off of 16003
the LED
Wait for LED off 16004
4 Acknowledge with switch-off of the power supply 16005 -
trigger, i.e. switch-off of VGD and VGB 16010
5 1620x Wait for D240FF and B24OFF (timeout 60 s since start
of code 100)
6 Trigger ON 16011
7. 1630x Wait for D240N and B240N (timeout 10 s)
8 1630x D240N and B240N: Condition for the test: 16021
Alarm activation LLC/TLC 1. ,0SD LED red left and right ON“ detected
2. ,Sound ON“ detected
Activation test alarm with sound and OSD LED red (ID
1002)
9 Acknowledge with switch-off VGD 16022 -
16027
10. 1640x Wait for D240FF (timeout 60 s since start of code 200)
11 VGD ON 16028
12 1650x Wait for D240N (timeout 10 s)
13 1699 Completed
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3.3.6 Monitoring of Analog Voltage 12 V
Objective Check the monitoring of the analog voltage +12 V.
Test Code 17
Repeats Until Error Message 1
ID Error Message 1155: #12 V not passed
Actions after Error None (test is repeated immediately)
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1 Prerequisites for Test:
+ 12V voltage in limit range
2 Test code = 17 to LLS Test code = 17 back to LLC
3 No test activation 17001 -
17003
4 1710x Failure of voltage check
Timeout 15 s
5. Delete test activation for voltage 1: 17011 -
TEST1 set low 17013
6. 1720x Voltage check OK
Timeout 15 s
7 Test activation for voltage 2: 17021 -
TEST2n set low 17023
8 1730x Failure of voltage check
Timeout 15 s
9. Delete test activation for voltage 2: 17031
TEST2n set high
10. [ 1740x Voltage check OK
Timeout 15 s
11 [ 1799 Completed
3.3.7  Blood Leak Detector
Objective The switch function between the LEDs and the PWM drive of the LEDs is tested.
Test Code 11
Repeats Until Error Message 3
ID Error Message 1156: Blood leak test not OK
Actions after Error Rinse, repeat all tests
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1 1102x Prerequisites for Test:
Upline tank must be filled
Timeout 2 min
2. Test code = 11 to LLS Test code = 11 back to LLC
3. 1110x EV_TESTE_BLUTLECK_EIN to BlutleckTaskID Test initialisation (VGD ON) 11000 -
Single measurement of green, 11003
Single measurement of red, 11004
then comparison of: red = green + 0.2 V
no timeout
4. Acknowledge with switch-off of VGD 11005 —
5. 1120x Wait for D240FF (timeout 30 s) 11011
6. VVGD ON 11012
7. 1130x Wait for D240N (timeout 30 s)
8. 1199x Completed
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3.3.8 DFS Pressure Test (Table)

Objective Pressure test of the balance system and function test of the valves, drive of UFP for
function test of speed detection.
Test Code 12
Repeats until error message 1
ID Error Message 1157: DF pressure test will be repeated
Actions after error Rinse, repeat all tests.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. Prerequisites for Test:
Upline tank must be filled
2. Test code = 12 to LLS Test code = 12 back to LLC
1 1220x | Membrane Movement VDABK Wait until VLA is detected as opened 12000
FPE = 1500 mlZmin 12019
FPA =20 ml/min
Valve Status:
VEBK1/2, VDEBK1/2, VABK1/2 --------- opened
VDABK1/2 closed
VBP, VDA, VDE ----------m oo opened
VLA (5 s to vent) opened

Final Condition:
No further drop of the values for the balance
chamber sensors or timeout 60 s

2 1221x | Pressure build-up VDABK Wait until VLA is detected as closed 12020
FPE = 1500 mlmin

FPA = 20 ml/min

Valve Status:

VEBK1/2, VDEBK1/2, VABK1/2 ------------ opened
VDABK1/2 closed
VDE, VDA, VBP —----=—mmm oo opened
Final Condition:

PDA > +425 mmHg for 1 s or timeout 60 s

3 1230x | Pressure reduction UFP 12021
FPE = 500 ml/min
FPA =100 ml/min
Valve Status:

VEBK1/2, VABK1/2 opened
VDABK1/2, VDEBK1/2 closed
VDE, VBP opened
VDA closed
PDA < +380 mmHg or timeout 60 s

4 1235x | VBP test Start condition for the test (2,5 s): 12021 -
FPE = 800 ml/min 1. Correct valve position 12026
FPA = 100 mllZmin 2. UFP stopped (UF rate < 500 ml/h)
Valve Status: 3. 300 mmHg < PDA < +450 mmHg
VEBK1/2, VABK1/2, VDEBK1/2 ------------ opened 12027 -
VDABK1/2 closed Test 55, 12036
VDE, VBP closed max. deviation APDA < 25 mmHg, 12037
VDA opened
Test timeout 30 s or wait for inversion of Acknowledge with inversion of LLS_SELFTESTBIT | 12038
LLS SELFTESTBIT from LLS

5. 1240x | VDE/VDA test Start condition for the test (2,5 s): 12061 -
FPE = 800 ml/min 1. Correct valve position 12066
FPA = 100 ml/min 2. UFP stopped (UF rate < 500 ml/h)
Valve Status: 3. 300 mmHg < PDA < +450 mmHg
VEBK1/2, VDEBK1/2, VABK1/2 --------- opened 12067 -
VDABK1/2 closed Test5s, 12076
VBP opened max. deviation APDA < 25 mmHg, 12077
VDA, VDE —-=-===m oo closed
Test timeout 60 s or wait for inversion of Acknowledge with inversion of LLS_SELFTESTBIT 12078

LLS_SELFTESTBIT from LLS
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6.

1245x

Pressure build-up VDABK

FPE = 500 ml/min

FPA =100 ml/min

Valve Status:

VEBK1/2, VDEBK1/2, VABK1/2 --------- opened
VDABK1/2 closed
VBP, VDA, VDE =-=-=-===——m e opened
PDA > +425mmHg for 1 s or timeout 60 s

12101

1250x

Pressure reduction with UFP
FPE = 800 ml/min
FPA = 20 ml/min
Valve Status:
VEBK1/2, VDABK1/2
VDEBK1/2, VABK1/2

opened
closed

PDA < +380 mmHg or timeout 60 s

12101

1255x

Membrane test

FPE = 800 ml/min

FPA = 20 ml/min

Valve Status:

VEBK1/2, VDABK1/2 opened
VDEBK1/2, VABK1/2 closed
VBP, VDE, VDA === e mm e opened
Test timeout 60 s or wait for inversion of

LLS SELFTESTBIT from LLS

Start condition for the test (10 s):

1. Correct valve position

2. UFP stopped (UF rate < 500 ml/h)
3. +300 mmHg < PDA < +450 mmHg

Test 10 s,
max. deviation APDA < 25 mmHg,

Acknowledge with inversion of LLS_SELFTESTBIT

12101 -
12121

12122 -
12131
12132

12133

1260x

Pressure build-up VABK

FPE = 500 ml/min

FPA =500 ml/min

Valve Status:

VEBK1/2, VDEBK1/2, VDABK1/2 -------- opened
VABK1/2 closed
VBP, VDA, VDE ------=--==mm oo opened
PDA = +425 mmHg for 1 s or timeout 60 s

12151

10.

1265x

Membrane movement

FPE = 500 ml/min

FPA = 1500 mlZmin

Valve Status:

VEBK1/2, VABK1/2 closed
VDEBK1/2, VDABK1/2 -------=-m=mmmmmo opened
VBP, VDA, VDE ------=--==mmmmmme oo opened
Test timeout 60 s or no increase of the values of
the membrane position sensors

12151

11

1270x

Pressure reduction with UFP
FPE = 500 ml/min

FPA =500 ml/min

Valve Status:

VEBK1/2, VABK1/2 closed
VDEBK1/2, VDABK1/2 -----------=--—-- opened
VBP, VDE ------- opened
VDA closed

PDA < +380 mmHg or timeout 60 s

12151
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12. [ 1275x

VEBK test

FPE = 800 ml/min

FPA =500 ml/min

Valve Status:

VEBK1/2, VABK1/2 closed
VDEBK1/2, VDABK1/2 ---------=-=--—-- opened
VBP, VDE, VDA === e mm e opened
Test timeout 60 s or wait for inversion of
LLS_SELFTESTBIT from LLS

Start condition for the test (5 s):

1. Correct valve position

2. UFP stopped (UF rate < 500 ml/h)
3. +300 mmHg < PDA < +450 mmHg

Test 10 s,
max. deviation APDA < 25 mmHg,

Acknowledge with inversion of LLS_SELFTESTBIT

12151 -
12161

12162 -
12181
12182

12183

13, || 1280x

Pressure reduction
FPE = 500 ml/min
FPA =500 ml/min
Valve Status:
VEBK1/2, VDEBK1/2
VABK1/2, VDABK1/2
VBP, VDA, VDE ---------==mmmmmme oo opened

Timeout 60 s

12000

14. | 1299

Completed

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd

B. Braun Avitum AG



: +
Dlalog SW 9.xx | 3. Repair Instructions 1/2010 3-16
3.3.8.1 DFS Pressure Test
General Comments The closing function of VLA is tested implicitly together with all

tests that generate an overpressure at PDA, because the
overpressure is not built up and not maintained when VLA is open.
Therefore an explicit test of VLA is not required. DFS pressure test:

» A controlled membrane movement is performed to the outlet

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd

side prior to the phase Pressure build-up VDABK.

The FPE and FPA pumps are set to 1500 ml/min in phases with
membrane movement. Thus a fast movement of the membrane
is achieved.

UFP is activated during the pressure build-up phase and thus
tested.

The evaluation of the pressure changes in a test interval is
performed via the pressure at the end of the test interval. (The
pressure difference to the minimum and maximum sensor
value is created in the test interval.)

VLA is opened for 5 s at the beginning of the test to ensure
that the air separator is completely filled with water.
Simultaneously the function for the monitoring of the current
is checked.

UFP is started during the pressure build-up phase.

The acknowledgement of the single test steps in the DFS
pressure test is performed via a bit in the internal
communication (between LLS and LLC).
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54

3.3.8.2 Membrane Movement/Pressure
Build-up VDABK

@

VDEBK VDABK FPA PDA
>
D &
/ open
FPE VEBK VABK UFP offen
closed
RVDA geschlossen

Fig. : Flow Diagram Membrane Movement/Pressure Build-up VDABK

The speed for FPE and FPA are slowly set in increments of 200 min™ to a
maximum flow of 1500 ml/min and 10 ml/min respectively. The membrane
movement with the resulting pressure build-up is terminated after no further
drop of the values for the balance chamber sensors is detected. The membrane
is moved to the outlet.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1 1220x [ Membrane movement VDABK Wait until VLA is detected as opened 12000
FPE = 1500 ml/min 12019
FPA = 20 ml/min
Valve Status:
VEBK1/2, VDEBK1/2, VABK1/2 ------------ opened
VDABK1/2 closed
VDE, VDA, VBP -------mmmmmm oo opened
VLA --- open toventfor5s

Final Condition:
No further drop of the values for the balance
chamber sensors or timeout 60 s

2 1221x | Pressure build-up VDABK Wait until VLA is detected as closed 12020
FPE = 1500 mlZmin

FPA = 20 ml/min

Valve Status:

VEBK1/2, VDEBK1/2, VABK1/2 ------------ opened
VDABK1/2 closed
VDE, VDA, VBP ------=mmmmmm oo - opened
Final Condition:

PDA = +425 mmHg for 1 s or timeout 60 s
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3.3.8.3  Pressure Reduction VDABK
with UFP

1/2010 3-18

VDE
VBP

FPA VDA PDA

UFP

Fig. : Flow Diagram Pressure Reduction VDABK with UFP

VDEBK VDABK
[N Al
(8>
FPE VEBK VABK
RVDA

open
offen

closed

geschlossen

The pressure at PDA is reduced built-up to < 380 mmHg with the UF pump
after the dialyser test circuit is closed. The UF pump is driven with 3000 mli/h.
VDA is closed during this pressure reduction. Thus the UF pump strokes are
damped via the extended flow path and no interferences are generated at PDA.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
3. 1230x | Pressure reduction UFP 12021

FPE = 500 ml/min
FPA = 100 ml/min
Valve Status:

VEBK1/2, VABK1/2 opened
VDABK1/2, VDEBK1/2 closed
VDE, VBP opened
VDA closed

Final Condition:
PDA < +380 mmHg or timeout 60 s
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3.3.84  VBP Test

1/2010

VDEBK VDABK FPA VDA
I open |
UFP
VEBK VABK % offen
O
closed
RVDA geschlossen
Fig. : Flow Diagram VBP Test
A pressure drop indicates a leakage at any component, e.g. rinse bridge,
dialyser, UF pump, o-ring etc..
Test VDE/VBP A leakage of the valves leads to a pressure increase at PDA.
Test VDABK A leakage of the valve leads to a pressure increase at PDA.
Timeout 30s
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
4, 1235x | VBP test Start condition for the test (2.5 s): 12021 -
FPE = 800 ml/min 1. Correct valve position 12026
FPA = 100 ml/min 2. UFP stopped (UF rate < 500 ml/h)
Valve Status: 3. 300 mmHg < PDA < +450 mmHg
VEBK1/2, VABK1/2, VDEBK1/2 ------------ opened
VDABK1/2 closed | Test5s, 12027 -
VDE, VBP closed max. deviation APDA < 25 mmHg, 12036
VDA opened 12037
Final Condition:
Test timeout 30 s or wait for inversion of 12038

LLS_SELFTESTBIT from LLS

Acknowledge with inversion of LLS_SELFTESTBIT
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3.3.85 VDE/VDA Test

5
gb%@}
S

VDEBK VDABK FPA
open
; S Z ) UFP
VEBK VABK offen
@)
closed
RVDA geschlossen
Fig. : Flow Diagram VDE/VDA Test
Test VDE/VDA A leakage of the valves leads to a pressure increase at PDA.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
5. || 1240x | VDE/VDA test Start condition for the test (2.5 s): 12061 -
FPE = 800 ml/min 1. Correct valve position 12066
FPA = 100 ml/min 2. UFP stopped (UF rate < 500 ml/h)
Valve Status: 3. 300 mmHg < PDA < +450 mmHg
VEBK1/2, VDEBK1/2, VABK1/2 --------- opened
VDABK1/2 closed Test 5, 12067 -
VBP opened max. deviation APDA < 25 mmHg, 12076
VDA, VDE -========mmmmmmmmmmmmmmeeeee closed 12077
Final Condition:
Test timeout 60 s or wait for inversion of Acknowledge with inversion of LLS_SELFTESTBIT | 12078
LLS_SELFTESTBIT from LLS
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3.3.8.6  Pressure Build-up VDABK

3

X
<

VDEBK VDABK FPA
UFP open
VEBK VABK & D offen
(@)
closed
RVDA geschlossen

Fig. : Flow Diagram Pressure Build-up VDABK

If PDA < 425 mmHg: The speed for FPE and FPA is slowly set in increments of
200 min™ in 250 ms to a maximum flow of 500 ml/min and 100 ml/min
respectively.

The pressure build-up is completed if PDA is = 425 mmHg for more than 1 s.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
6. 1245x | Pressure build-up VDABK 12101

FPE = 500 ml/min
FPA = 100 ml/min
Valve Status:

VEBK1/2, VDEBK1/2, VABK1/2 --------- opened
VDABK1/2 closed
VBP, VDA, VDE =-=-=-=-=——— e opened

Final Condition:
PDA > +425 mmHg for 1 s or timeout 60 s
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3.3.8.7  Pressure Reduction Membrane

Test with UFP
| VDE

VDEBK VDABK FPA

(& :
7 open
FPE VEBK VABK UFP offen

closed

RVDA geschlossen

Fig. : Flow Diagram Pressure Reduction Membrane Test with UFP

The pressure at PDA is decreased to < 380 mmHg with the UF pump after the
dialyser test circuit is closed. The UF pump is driven with 3000 ml/h. VDA is
closed during this pressure reduction. Thus the UF pump strokes are damped via
the extended flow path and no interferences are generated at PDA.

During this pressure reduction the speeds for the following test are set to: FPE
for a flow of 800 ml/min and FPA for 20 ml/min. Thus the membrane is pressed
to the outlet side.

@

mel
O
>

) &

e

Timeout: 60 s
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
7. 1250x | Pressure reduction with UFP 12101
FPE = 800 ml/min
FPA = 20 ml/min
Valve Status:
VEBK1/2, VDABK1/2 opened
VDEBK1/2, VABK1/2 closed
VBP, VDE -----=--mmmmmmmmmmmmmm oo opened
VDA closed
Final Condition:
PDA < +380 mmHg or timeout 60 s

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



Dia|0g+ SW 9.xx 3. Repair Instructions 1/2010 3-23

3.3.8.8 Membrane Test

3

VDEBK VDABK FPA

X
D K

open
FPE VEBK VABK & D UFP offen

X
<

O
closed
RVDA geschlossen
Fig. : Flow Diagram Membrane Test
Test Membrane The membrane is loaded with a pressure of 1.3 bar due to the high speed of FPE

with a flow of 800 ml/min. A leakage would cause a pressure increase at PDA.
FPA runs with a slow speed during this test to prevent a back pressure.

Test VDEBK A leakage of the valve leads to a pressure increase at PDA.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
8. || 1255x | Membrane test Start condition for the test (10 s): 12101 -
FPE = 800 ml/min 1. Correct valve position 12121
FPA = 20 ml/min 2. UFP stopped (UF rate < 500 ml/h)
Valve Status: 3. +300 mmHg < PDA < +450 mmHg
VEBK1/2, VDABK1/2 opened
VDEBK1/2, VABK1/2 closed Test 10s, 12122 -
VBP, VDE, VDA -=============mmmmmmmm- opened max. deviation APDA < 25 mmHg, 12131
Final Condition: 12132
Test timeout 60 s or wait for inversion of Acknowledge with inversion of LLS_SELFTESTBIT 12133
LLS SELFTESTBIT from LLS
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3.3.89

Pressure Build-up VABK

1/2010

VDEBK VDABK FPA VDA
< oD &
@/ UFP open
FPE VEBK VABK offen
e)
closed
RVDA geschlossen

Fig. : Flow Diagram Pressure Build-up VABK

VDE
VBP

If PDA < 425 mmHg: the speed for FPE and FPA is slowly set in increments of
200 min™ to a maximum flow of 500 ml/min and 100 ml/min respectively.
The pressure build-up is completed if PDA is = 425 mmHg for more than 1 s.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
9. 1260x | Pressure build-up VABK 12151

FPE = 500 ml/min
FPA = 500 ml/min
Valve Status:

VEBK1/2, VDEBK1/2, VDABK1/2 -------- opened
VABK1/2 closed
VBP, VDA, VDE =-=-=-==———— oo opened

Final Condition:
PDA > +425 mmHg for 1 s or timeout 60 s
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3.3.8.10 Membrane Movement to Inlet

Side
| VDE
VDEBK VDABK FPA PDA
‘ <
HK &

/ open

FPE VEBK VABK UFP offen

closed
RVDA geschlossen

Fig. : Flow Diagram Membrane Movement to Inlet Side

The FPA pump is driven with 1500 ml/min and moves the membrane to the
inlet side. Thus an overpressure is built up at the valves VABK1/2 for the next
test step. If the membrane is not in end position: Only the pressure of the
throttle DDE is built-up prior to the valves, due to the volume shift.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
10. |[1265x | Membrane movement 12151

FPE = 500 ml/min
FPA = 1500 ml/min
Valve Status:

VEBK1/2, VABK1/2 closed
VDEBK1/2, VDABK1/2 --==-====mmmmmme- opened
VBP, VDA, VDE =-=-=-===——— oo opened

Final Condition:
Test timeout 60 s or no increase of the values of
the membrane position sensors
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3.3.8.11 Pressure Reduction VABK with

UFP
| VDE
VDEBK VDABK | FPA VDA
N
X
/ UF open
FPE VEBK VABK offen
closed
RVDA geschlossen

Fig. : Flow Diagram Pressure Reduction VABK with UFP

The pressure at PDA is reduced to < 380 mmHg with the UF pump. The UF
pump is driven with 3000 mi/h. VDA is closed during this pressure reduction.
Thus the UF pump strokes are damped via the extended flow path and no
interferences are generated at PDA. The valve VZ is opened so that the high
pre-pressure at RVDA can be reduced to the outlet side and that a sufficient
pressure gradient is present at VABK and UFP for the next test.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
11. || 1270x | Pressure reduction with UFP 12151

FPE = 500 ml/min
FPA =500 ml/min
Valve Status:

VEBK1/2, VABK1/2 closed
VDEBK1/2, VDABK1/2 -------=--=mmmmmo opened
VBP, VDE --------- opened
VDA closed
VZ -- opened

Final Condition:
PDA < +380 mmHg or timeout 60 s
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3.3.8.12 VEBK Test

o)
N,

VDEBK VDABK FPA VDA PDA
I open |
UFP
FPE VEBK VABK offen
closed
RVDA geschlossen
Fig. : Flow Diagram VEBK Test
Test VEBK1/2 VEBK is charged by the maximum delivery pressure from FPE (set at RVFPE). A
leakage of the valves leads to a pressure increase at PDA.
Test VABK1/2 VABK is charged by the maximum delivery pressure from FPA (set at RVFPA). A
leakage of the valves leads to a pressure increase at PDA.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
12. |1275x | VEBK test Start condition for the test (5 s): 12151 -
FPE = 800 ml/min 1. Correct valve position 12161
FPA = 500 ml/min 2. UFP stopped (UF rate < 500 ml/h)
Valve Status: 3. +300 mmHg < PDA < +450 mmHg
VEBK1/2, VABK1/2 closed
VDEBK1/2, VDABK1/2 ---===--====------ opened Test 10s, 12162 -
VBP, VDE, VDA -=---=-==-mmmmmm e opened max. deviation APDA < 25 mmHg, 12181
12182
Final Condition:
Test timeout 60 s or wait for inversion of Acknowledge with inversion of LLS_SELFTESTBIT | 12183
LLS SELFTESTBIT from LLS
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3.3.8.13 Pressure Reduction

1/2010
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Fig. : Flow Diagram Pressure Reduction

-

offen

closed
geschlossen

A pressure level is set at PDA between —200 mmHg and +200 mmHg by

opening all valves and driving the pumps accordingly.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
13. [ 1280x | VEBK test 12000

FPE = 500 ml/min
FPA =500 ml/min
Valve Status:

VEBK1/2, VDEBK1/2 opened
VABK1/2, VDABK1/2 opened
VBP, VDA, VDE ---------=--mmmmme oo opened

Timeout 60 s
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3.3.9  Integrity Test HDF Online

Simultaneous pressure build-up of DF
filter and HDF filter

Objective Detection of safety relevant ruptures, pressure test of the substitution system in the

machine, pressure test of VBE/VSAE/VSAA.

Air can not pass the semipermeable filter membrane at negative pressure of > -500

mmHg. To detect ruptures: One side of the filter is filled with air; On the other side a

negative pressure < -270 mmHg is built up. If the pressure drop is < 20 mmHg in 3 min,

safety relevant ruptures are not present. The final opening of VBP must be detected by

LLS via PDA. Thus it is guaranteed that the filters were filled with air and VBE was

opened.
Test code 15
Repeats until error message 1
ID error message 1151: HDF online filter test failed!
Actions after error Rinse, repeat all tests
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. 1502x | Prerequisites for Test:
Upline tank must be filled,
PSAUS, PSABF and BPV cover must be closed.
Timeout 2 min
2. Test code = 15 to LLS Test code = 15 back to LLC
3. 1510x | Pressure Reduction for VBE Test with FPA:
Pressure reduction with FPA until PDA < -300
mmHg
Valve Status:
VDEBK1/2, VEBK1/2 closed
VDABK1/2, VABK1/2 opened
VBE, VDFF, VDE, VSB-----=-======mmmme - closed
VBP, VDA, VSAE, VSAA----------—-————- opened
Timeout 1 min
4, 1515x | VBE Pressure Test Start condition for the test (5 s): 15001 -
Valve Status: 4. Correct valve position 15010
VDEBK1/2, VEBK1/2 closed 5. UFP stopped (UF rate < 500 ml/h)
VDABK1/2, VABK1/2 closed 6. -450 mmHg < PDA < -150 mmHg
VBE, VDFF, VDE, VSB--------=---=---=-—- closed
VBP, VDA, VSAE, VSAA-----=--=--=---—- opened Test 10 s, 15011
max. deviation APDA < 50 mmHg,
Test timeout 1 min or wait for switch-off VGD PDA < -100 mmHg,
from LLS Acknowledge with switch-off of VGD 15012 -
15018
5. 1520x | Pressure Reduction for VSAE Test with UFP:
Pressure reduction with UFP until PDA < -300
mmHg
Valve Status:
VDEBK1/2, VEBK1/2 opened
VDABK1/2, VABK1/2 closed
VBE, VDFF, VDE, VSB, VBP, VSAE--------- closed
VDA, VSAA--—-—m oo opened
Timeout 1 min
6. 1525x | VSAE Pressure Test and OSP Test Start condition for the test (5 s): 15021 -
FPE = 1000 ml/min 1. Correct valve position 15030
Valve Status: 2. UFP stopped (UF rate < 500 ml/h)
VDEBK1/2, VEBK1/2 opened 3. PDA < -150 mmHg
VDABK1/2, VABK1/2 closed
VBE, VDFF, VDE, VSB, VBP, VSAE--------- closed Test 10 s, 15031,
VDA, VSAA--mmm e opened max. deviation APDA < 50 mmHg, 15032
PDA < -100 mmHg,
Test timeout 1 min or wait for switch-off VGD Test delivery rate OSP at 200 =15 ml/min 15033
from LLS Acknowledge with switch-off of VGD igggg -

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



D|a|0g+ SW 9.xx 3. Repair Instructions 1/2010 3-30
7. [ 1530x | Pressure Reduction for VSAA Test with UFP:
Pressure reduction with UFP until PDA < -300
mmHg
Valve Status:
VDEBK1/2, VEBK1/2 opened
VDABK1/2, VABK1/2 closed
VBE, VDFF, VDE, VSB, VBP, VSAA -------- closed
VDA, VSAE -----—-mm oo opened
Timeout 1 min
8. 1535x | VSAA Pressure Test Start condition for the test (5 s): 15041 -
FPE = 1000 ml/min 1. Correct valve position 15050
Valve Status: 2. UFP stopped (UF rate < 500 ml/h)
VDEBK1/2, VEBK1/2 opened 3. PDA < -150 mmHg
VDABK1/2, VABK1/2 closed
VBE, VDFF, VDE, VSB, VBP, VSAA -------- closed Test 10s, 15051
VDA, VSAE -----—-m oo opened max. deviation APDA < 50 mmHg,
PDA < -100 mmHg,
Test timeout 1 min or wait for switch-off VGD Acknowledge with switch-off of VGD 15052 -
from LLS 15058
9. 1540x | Pressure Equalisation for 60 s
Valve Status:
VDEBK1/2, VEBK1/2 opened
VDABK1/2, VABK1/2 closed
VBE, VDE closed
VDFF, VBP, VSB, VDA, VSAE, VSAA ------ opened
10. [ 1545x | Filter Pressure Reduction with FPA:
Pressure reduction with FPA until PDA < -300
mmHg more than 4 s
Opened VBE at PDA < —-150 mmHg more than 2 s
Close VBE at PDA > -150 mmHg
Valve Status:
VDEBK1/2 closed
VDABK1/2, VABK1/2 opened
VDE, VBP, VSAA —-----mmmmmmm oo closed
VDFF, VSB, VDA ----=—mmmmmmmmmmmme e opened
Timeout 3 min
11. || 1550x | Wait1ls
12. || 1555x | Filter Pressure Reduction with UFP:
Control negative pressure with UFP (=320 mmHg)
PDA < -150 mmHg: VBE opened
PDA > -10 mmHg: VBE closed
Valve Status:
VDEBK1/2 closed
VDABK1/2 closed
VDE, VBP, VSAA —-----mmmmmm oo closed
VDFF, VSB, VDA ---====mmmmm oo opened
Timeout 3 min
13. || 1560x | Filter Pressure Test Start condition for the test (5 s): 15101 -
Valve Status: 1. Correct valve position 15110
VDEBK1/2 closed 2. UFP stopped (UF rate < 500 ml/h)
VDABK1/2 closed 3. VBE opened
VDE, VBP, VSAA — - e closed 4. PDA < -250 mmHg
VDFF, VSB, VDA, VBE -------==-===--=-- opened
Test 10 s, 15111
Test timeout 1 min or wait for switch-off VGD max. deviation APDA < 50 mmHg,
from LLS PDA < -200 mmHg,
Acknowledge with switch-off of VGD 15112 -
15118
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14. | 1565x | Opened VBP to acknowledge that air is really in Test Condition: 15120
the filter. 1. Correct valve position
Test timeout 1 min or wait for switch-off VGD 2. VBP, VBE opened
from LLS 3. UFP stopped (UF rate < 500 ml/h)
4. PDA > -100 mmHg
Acknowledge with switch-off of VGD 15121 -
15127
15. || 1580x | (Error) PSAUS and/or PSABF not closed
16. || 1599x | Completed

3.3.10 UF Pump

Objective

Test code

Repeats until error message
ID error message

Actions after error

The pressure reduction in the filters is first performed with FPA. The speed is
controlled to build up a negative pressure of approx. -290 mmHg at PDA. If the
pressure at PDA is < -300 mmHg the UF pump is switched on to reduce the
pressure, and the balance chamber valves VDABK1/2 are closed.

Pressure reduction with FPA

PDA > -300 mmHg 100 ml/min < FPA < 1000 ml/min
Pressure reduction with UF pump

PDA > -300 mmHg UF rate = 3000 ml/h

PDA > -320 mmHg UF rate = 1000 ml/h

The function of the speed detection is tested.

20

1

1158: UF pump test will be repeated

Repeat DFS pressure test and if necessary integrity test HDF online.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. ||2002x | Prerequisites for Test:
Upline tank must be filled
Timeout 2 min
2. Test code = 20 to LLS Test code = 20 back to LLC
3. 2010x | Set timeout timer Test initialisation 20000 -
20004
4. Since the start of the DFS pressure test more 20005
than 3 revolutions have been detected
5. Acknowledge with switch-off of VGD 20006 —
20011
6. || 2020x | Wait for D240FF (timeout 10 s)
7. VGD ON 20012
8. | 2030x | Wait for D240ON (timeout 10 s)
9. [[2099x | Completed
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3.3.11 Conductivity

Objective The function of the END-LF sensors is tested.
Test code 21
Repeats until error message 1
ID error message 1159: Conductivity test not OK
Actions after error Rinse, repeat all tests.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. Test Prerequisites - None:
2. Test code = 21 to LLS Test code = 21 back to LLC
3. 2110x Test initialisation 21000 -
21004
4, Evaluation of the LF value test 21005
After passing the DFS pressure test ENDLF-S
must reach the following value:
- ENDLF-S > ENDLF-Spe pressure test + 5 MS/CM
- ENDLF-S =11.4 mS/cm
- ENDLF-S £17.85 mS/cm
5. Acknowledge with switch-off of VGD 21066 -
21011
6. | 2120x | Wait for D240OFF (timeout 10 s)
7. VGD ON 21012
8. [ 2130x | Wait for D240N (timeout 10 s)
9. | 2199x | Completed
ENDLF-Speg.pressure Test 1S Stored at the beginning of the DFS pressure tests
3.3.12 Temperature TSD
Objective The function of the TSD sensors is tested.
Test code 22
Repeats until error message 1
ID error message 1160: Temperature test not OK
Actions after error Rinse, repeat all tests.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. | 2202x | Prerequisites for Test:
If test temperature was not yet reached:
- Setwarning 1102
- Wait for max. 3 min to reach the test
temperature
Test temperature reached or wait time exceeded:
- Delete warning 1102
- Perform test.
2. Test code = 22 to LLS Test code = 22 back to LLC
3. [ 2210x | If test temperature (>41 °C) was not yet reached: | Test initialisation 22000 -
Test not passed otherwise: timeout - set timer 22004
4, After the start of the preparation: TSD-S must 22005
exceed 41 °C and be < 50 °C.
The heater is switched off at TSD-S > 41 °C
5. Acknowledge with switch-off of VGD 22006 -
22011
6. || 2220x | Wait for D240FF (timeout 10 s)
7. VGD ON 22012
8. | 2230x | Wait for D240N (timeout 10 s)
9. [[2299x | Completed
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3.3.13  SAD Level Test
The level test measures the test threshold, which LLC generates to drive the SAD with a
permanent test pulse. This is compared with the calibrated test threshold + 50 mV. If the
measured test threshold is in this limit LLS switches off the +24 V for 3 s. This is detected by
LLC as "test passed".
Test code 30
Repeats until error message 3
ID error message 1161: SAD (Ref.) test not OK
Actions after error Return to window: Repeat blood line self test with =] key.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. 3002x Test Prerequisites:
Blood side must not be stopped by TLC or LLC.
If stopped: Message 1140 is displayed.
No timeout.
2. Test code = 30 to LLS Test code = 30 back to LLC
3. 3010x Set wait timer Test initialisation 30000
4. 3020x After 3 s signal EV_DAUERTEST_SAD_EIN send to
BIOS-SAD-Task
5. If deviation SAD-Ref < 50 mV then carry on 30001
6. If deviation SAD-Ref < 50 mV then acknowledge with 30002
switch-off VGB
7. Acknowledge with switch-off VGB 30003 -
30008
8. 3030x Wait for B240FF (timeout 10 s)
If B24OFF signal EV_DAUERTEST_SAD_AUS send to
BIOS-SAD-Task
9. VGB ON 30009
10. |[ 3040x Wait for B24ON (timeout 10 s)
11. [ 3099x Completed
3.3.14  SAD Counter Test
The counter test measures the time base of the counter for the TIMECONTR signal. LLC
triggers and a low pulse of 1666 ps is generated at the TIMECONTR signal, which is measured
by LLS. If this pulse is in the range of 1666 ps £30 ps LLS switches off the +24 VB for 3 s. This
is detected by LLC as "test passed".
Test code 31
Repeats until error message 3
ID error message 1162: SAD (Freq.) test not OK
Actions after error Return to window: Repeat blood line self test with = key.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. 3102x Prerequisites for Test:
Blood side must not be stopped by TLC or LLC.
If stopped: Message 1140 is displayed.
No timeout.
2. Test code = 31 to LLS Test code = 31 back to LLC
3. 3110x Send signal EV_COUNTER_TEST_SAD to BIOS-SAD- Test initialisation 31000
Task
4. If measurement of TIMECONTR pulse length 1629 us < | 31001
t < 1689 ps, then acknowledge with switch-off VGB
5. Acknowledge with switch-off VGB 31002 -
31007
6. 3120x Wait for B24OFF (timeout 10 s)
7. VGB ON 31008
8. 3130x Wait for B24ON (timeout 10 s)
9. 3199x Completed
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3.3.15  Equality Test for Blood Side

Pressure Sensors
The pressure sensors are connected together via the filled tubing system with bag and
thus have the same pressure level. Additionally the feedback of the level regulation
valves, the level regulation pump LRP (PPR) and the SAKA are checked.

Objective Test the equality of pressure sensors with opened tubing system.
Test code 32
Repeats until error message 3
ID error message 1163: Blood side pressure sensor test not OK
Actions after error Return to window: Repeat blood line self test with = key.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code

1 3202x Prerequisites for Test:

a) Blood side must not be stopped by TLC or LLC.
If stopped: Message 1140 is displayed.
No timeout.

b) If BS is not stopped HDFonline task must enable
the start of the tests. A delay occurs only with
autopriming (set pressure).

Timeout 2 min
2 Test code = 32 to LLS Test code = 32 back to LLC
3 3210x LLC activates VBT, VPA, VPV, VPU and SAKA Test initialisation 32000

VPU must be activated to prevent a pressure
equalisation to the environment and that the levels in
the chambers do not change.

VPE remains closed to prevent a pressure equalisation
if PBE is not connected.

4 3220x Check of current detection for VBT, VPA, VPV, VPE, 32001
VPD, SAKA and PPR
Test timeout 60 s and wait for inversion of
LLS_SELFTESTBIT from LLS Acknowledge with inversion of LLS_SELFTESTBIT

5 3230x LLC deactivates VBT, VPA, VPV, SAKA
and activates VPE

6. 3240x Check of current detection for VBT, VPA, VPV, VPE, 32020
VPD, SAKA and PPR
Test timeout 60 s and wait for inversion of
LLS_SELFTESTBIT from LLS Acknowledge with inversion of LLS_SELFTESTBIT

7 3250x LLC deactivates VBE and VPU

VPD is activated

PPR is activated with the PWM PPRLOW (PWM for line
with small chamber, setting in TSM)

8. Initialise mean value storage for PA, PV, PBS and PBE Check of current detection for VBT, VPA, VPV, VPE, VPD | 32002
and PPR
9 3260x Wait for inversion of LLS_SELFTESTBIT from LLS Save values from PA, PV, PBS, PBE and compare the 32004
(timeout 15 s) pressure sensor PA, PV, PBE and PBS (if present):

Evaluate every 250 ms continuous mean value from
the 4 values of PA, PV, PBS and PBE.

10. [PV — PA| must be < 20 mmHg. 32005
[PV — PBE| must be < 20 mmHg or |PBE| < 10 mmHg.

[PV — PBS| must be < 20 mmHg or |PBS| < 10 mmHg. 32006

Acknowledge with inversion of LLS_SELFTESTBIT 32010

BIS|E

Detected inversion of LLS_SELFTESTBIT
Calculate mean value storage of PA, PV, PBS and PBE

14. | 3260x (Error) received B240ON - mean value of PA and PV
deviate more than +40 mmHg.

15. (Error) the test prerequisites from HDFonline-Task are
not given during one of the test steps (e.g.
autopriming, HDF filter rinsing required after LF error).

16. Completed
Close VPD
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3.3.16 Pressure Test Substitution Line
S-Online HDF Online

Test code

Repeats until error message
ID error message

Actions after error

1/2010

If the substitution line s-online is connected at the beginning of the blood side
self test and the filling of the tubing system is performed by the machine
(autopriming): LLC performs a pressure test of the port connectors and the lines
between the port and OSP. This tubing is connected with the pressure sensor
PA via the arterial tubing adapter. The test is performed with positive pressure.
The build-up is performed in the DFS system with FPE/FPA via a pressure drop
at the throttle DDE and an opened VSAE. The pressure test is performed for s-
online after the equality test of the pressure sensors in the blood side test
block.

If autopriming is not performed s-online can not be tested. As an information
LLS generates an alarm Leakage Check S-Online after the initial start of OSP in
therapy. This information is generated even if the autopriming of the s-online
test was not performed by LLC.

If the s-online is not connected during the pressure test this is not detected
and a message to check the line is not generated after connection and the start
of online.

40

1

1166: Self test substitution line failed

Return to window: Repeat blood line self test with = key.

LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code
1. 4002x Prerequisites for Test:
Blood side must not be stopped by TLC or LLC.
If stopped: Message 1140 is displayed.
No timeout.
2. Test code = 40 to LLS Test code = 40 back to LLC
3. 4010x Opened VSAE Test initialisation 40000
4, 4020x Pressure build-up with FPE/FPA in chamber flow
through mode via DDE until PA > 270 mmHg
(no pressure control for pressure sensor PA!)
Valve Status:
VDFF, VDE, VDA, VSB, VSAA -----mmmmmmmmeee closed
VBP, VSAE ==--mmm e opened
Timeout 20 s
5. S-online Pressure Test Start condition for the test (for 5 s): 40001 -
Valve Status: 1. Correct valve position (VSAE closed) 40010
VSAE closed, BPA and OSP stopped 2. PA>250 mmHg
3- PA <500 mmHg
6. Test 10 s, 40011
Averaging MeanPA,
Determine MinPA and MaxPA
Check =500 mmHg < PA < 500 mmHg,
max. deviation APA < 50 mmHg,
-450 mmHg < PA <450 mmHg,
7. Check: 40012
- MaxPA - MeanPA < 50 mmHg,
- MeanPA - MinPA < 50 mmHg
Acknowledge with switch-off VGB 40013 -
40018
8. 4020x Wait for B240OFF (timeout 30 s)
9. VGB ON 40019
10. |f 4030x Wait for B240N (timeout 15 s)
11. |[4070x (Error) the test prerequisites from HDFonline task are
not given during one of the test steps (e.g.
autopriming, HDF filter rinsing required after LF error).
12. |[ 4099x Completed
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3.3.17 Blood Side Pressure Retention

Test
Objective Pressure test of tubing system and control of the dynamics of the pressure sensors.
Test code 33
Repeats until error message 3
ID error message 1169: Blood side leakage test not OK
Actions after error Return to window: Repeat blood line self test with =] key.
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code

1. 3302x Prerequisites for Test:

a) Blood side must not be stopped by TLC or LLC.
If stopped: Message 1140 is displayed.
No timeout.

b) If BS is not stopped HDFonline task must enable
the start of the tests. A delay occurs only with
autopriming (set pressure).

Timeout 2 min
2. Test code = 33 to LLS Test code = 33 back to LLC
3. 3300x Stop BPA Test initialisation 33000
4, 3310x Set BPA with ramp to delivery rate 200 ml/min, Test SAKV opened 33001
opened SAKV
Timeout 90 s since subcode 100
5. Test of BPA delivery rate at 185 ml/min < BPA < 215 33013
ml/min
Acknowledge by closing SAKV and saving PV
6. Test of BPA motor speed
(Note: the motor pulses are used for alarm evaluation 33014
when detecting standstill.)
7. 3330x Wait for PV > +400 mmHg for 500 ms during the Wait for PV > 390 mmHg 33015-
running of BPA. no timeout 33023
Pressure reached:
- Stop BPA, close SAKV, open VBT
- Initialise mean value storage for PA, PV, PBS and
PBE
Timeout 90 s since the start of subcode 100
8. 3340x Evaluate every 250 ms continuous mean value from Opened SAKV 33024-
the 4 values of PA, PV, PBS and PBE. 33025

Evaluate after 2.5 s mean values of PBS and PBE:
PBE connected, if

PBE mean value is min. 100 mmHg higher (from BS
pressure test) than PBE mean value (from BS equality
test of pressure sensors) and PBE and PV mean value
deviate less than + 40 mmHg (from BS equality test).
PBS connected, if

PBS mean value is min. 100 mmHg higher (from BS
pressure test) than PBS mean value (from BS equality
test of pressure sensors) and PBS and PV mean value
deviate less than + 40 mmHg (from BS equality test).
|PA - PV| < 20 mmHg

9. PBE present, if: 33026
PBE = PBE +100 mmHg from test 32, step 4
PBS present, if:

PBS = PBE +100 mmHg from test 32, step 4
Terminate if PBS not present for SNCO

PV = PV + 100 mmHg from test 32 step 20

10. Test SAKV closed, save PV 33027
11. Test10s 33028 -
PV pressure drop < 20 mmHg and PV > 150 mmHg 33038

and |PA - PV| <20 mmHg
otherwise return to 54
Acknowledge with inversion of LLS_SELFTESTBIT

3340x | Wait for inversion of LLS_SELFTESTBIT from LLS

12. (Timeout 35 s since start of subcode 400)
13. Close VBT Test VBT closed 33039
14. [PA - PV| = 200 mmHg 33040

Acknowledge with inversion of LLS_SELFTESTBIT

15. 3350x | Wait for inversion of LLS_SELFTESTBIT from LLS
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(Timeout 10 s since start of subcode 400)

16. 3360x | (Error) the test prerequisites from HDF online task are
not given during one of the test steps (e.g.
autopriming, HDF filter rinsing required after LF error).
17. 3370x | (Error) during start up of BPA (subcode 200), PV >
+400 mmHg

18. || 3399x | Completed 33041

3.3.18 Disinfection Valve VD

Objective Function test of the detection of the actual value for LLS.
The disinfection valve VD is opened shortly (t < 3 s) by LLC during the test. The opening
must be detected by LLS.
The test is performed in Preparation if the dialyser couplings are not connected to the
rinsing bridge anymore and the blood side pressure retention test was passed. If the test
is not passed therapy is not possible.

Test code 37
Repeats until error message 3
ID error message 1165: Self test VD failed
Actions after error None (repeat test until passed).
LLC Test LLC Test Steps LLS Test Steps LLS Test
Code Code

1. Prerequisites for Test: None

2. Test code = 37 to LLS Test code = 37 back to LLC

3. 3710x Opened VD Test initialisation 37000

4. Start condition for the test:
1. BS pressure retention test is passed (test code 33) | 37001

5. Detection valve opened 37002

6. 3720x Close VD after 750 ms

7. Detection valve closed. The detected opening is 37003 -
acknowledged by the switch-off of VGB. 37009

8. 3730x Wait for B240OFF (timeout 7.5 s)

9. VGB ON 37010

10. |[ 3730x Wait for B240ON (timeout 5 s)

11. |[ 3780x (Error) at start of test one or both couplings connected

to rinsing bridge.
12. |[ 3799x Completed
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3.4  LX800 Motherboard
The Dialog+ (software 9.xx) uses the LX800 motherboard. A compact flash card CFC is
connected to the motherboard. The BIOS is described in paragraph 3.3.5.

LVDS

(connector only, LVDS
adapter integrated on
LX800)

aH.
i ||
"

Power

JCFSET1 | '
Setting CFC . ~ J JLVDSPWR TFT Power

- 1 3.3 V: BoeHydis/Samsung

EEEEEEEE
BAR IR R AR iR

LY N——
mﬂ:ﬂ 1

5

.

i ‘-'A"".l.r"‘.

(connector with-
Spea‘kerout code Pin)

T W

T

HDD Hard Disk Drive

e

FDD Floppy Disk Drive

USB2

USB1 Service
SW/FSU

PS/2 COM2 CcOM3 VGA COM4 LPT COM1 USB3
(DIABUS) (ABPM) (Touch Screen) (FPB) Type A
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3.4.1 IDE Interface LX800 Motherboard

The compact flash card CFC A is assembled on the rear
side of the LX800 motherboard. The assignment of the
IDE interface is listed in the table. The BIOS settings are
in paragraph 3.4.5.

LX800 Assignment IDE Interface

IDE
Compact Flash Card CFC X

Fig.: LX800 Motherboard, Rear Side
3.4.2 COM Ports LX800 Motherboard

- The assignment of the COM ports is listed in the table.
DlabUS i The assignment of the Diabus is shown additionally (left
figure). The BIOS settings are in paragraph 3.4.5.
B
O
O D[ LX800 Assignment COM Ports
-l coM2[com3[com4
DIABUS X
ABPM X
CO M 2 Touch Screen X

Fig.: COM Ports

3.4.3 USB Ports LX800 Motherboard

The assignment of the USB ports is listed in the table. The
USB ports 4 to 8 are freely selectable. The BIOS settings
are in paragraph 3.4.5.

LX800 Assignment USB Ports
USB1 | USB2 | USB3 | USB4-8

USB Service SW/FSU
Card Reader

DSI (CritLine)
Adimea (Kt/V-UV)

Fig.: USB Ports
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3.4.4 Detection/Boot Sequence from
Bootable USB Sticks

Use only USB sticks supplied by B. Braun as tool for the installation of the
software.

Dialog+ machines detect automatically connected bootable USB sticks. This is
indicated by the red Installation text in start screen.

The following may occur during the installation of the TLC software:

¢ abootable USB stick is not detected or
* abootable USB stick is detected, but it is not booted from the USB stick.

If the installation of the software can not be performed from the USB stick, the
B [BRAUN logo is displayed in both cases on the start screen.

e switch the machine off and on again

« if necessary check boot sequence in the BIOS

Fig.: Start Screen during Installation of Software with
Installation Logo

Fig.: Start Screen during Installation of Software with
B [(BRAUN Logo
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3.45 BIOS Settings for LX800 Motherboard

BIOS Menu The LX800 motherboard is delivered with a special default setting - Dialog+
with software = 9.xx and CFC.

These settings are displayed in the following BIOS lists.

Phoenix - AwardBIOS CMOS Setup Utility
Standard CMOS Features Load Fail-Safe Defaults
Never select these
Advanced BIOS Features Load Optimized Defaults parameters, because this
will cause a malfunction
Advanced Chipset Features Set Supervisor Password of the motherboard.

Integrated Peripherals Set User Password

Power Management Setup Save & Exit Setup
PnP/PCI Configuration Exit Without Saving
PC Health Staus

c : Quit | » « : Select Item
F10: Save & Exit Setup

Time, Date, Hard Disk Type. ..

Fig.: Phoenix — AwardBIOS CMOS Setup Utility (Example)

BIOS Version Number

Phoenix . AWardBIOS v6.00PG, ......... The BIOS version number can be displayed as follows:

Copyright (C) 1. Connect PC keyboard to motherboard.
BBM-LX800 (2008/08/08) 2. Switch on machine.

3. Press the TAB key when the B [BRAUN logo is displayed.
4

Press the Pause/Break key to stop the boot routine. The BIOS
version is displayed, e.g. BIOS Revision 1.04.

Pause
Break

EI R bREs) ERee BEE E = =
EEE) =E]EID

53] :BE
-EEJE]DE]EI[E]

SIS

Tab
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3.45.1 Standard CMOS Features Dialog+ SW 9.xx
CFC/CR
Compact Flash Card/Card-Reader
(Default Setting)
Date (mm:dd:yy) Sun, mm:dd:yy
Time (hh:mm:ss) hh:mm:ss
IDE Primary Master [xxx xxx]
IDE HDD Auto-Detection [Press Enter]
IDE Primary Master [Auto]
Access Mode [Auto]
Capacity -
Cylinder -
Head -
Precomp -
Landing Zone -
Sector -
IDE Primary Slave [None]
Drive A [None]
Drive B [None]
Video [EGA/VGA]
Halt On [All, But Disk/Key]
Base Memory 640K
Extended Memory 252672K
Total Memory 253440K
3.4.5.2 Advanced BIOS Features
Virus Warning [Disabled]
CPU Internal Cache [Enabled]
First Boot Device [USB-HDD]
Second Boot Device [HDD-0]
Third Boot Device [Disabled]
Boot Other Drive [Disabled]
Swap Floppy Drive [Disabled]
Boot Up Floppy Seek [Disabled]
Boot Up NumLock Seek [On]
Gate A20 Option [Fast]
Typematic Rate Setting [Disabled]
x Typematic Rate (Chars/Sec) 6
x Typematic Delay (Msec) 250
Security Option [Setup]
0S Select For DRAM > 64MB [Non-0S2]
Full Screen LOGO Show [Enabled]
Small Logo(EPA) Show [Disabled]
Onboard Lan Boot ROM [Disabled]
3.4.5.3 Advanced Chipset Features
CPU Frequency [Auto]
x Memory Frequency [Auto]
CAS Latency [Auto]
Video Memory Size [8 M]

Output Display [Panel & CRT]
Flat Panel Configuration [Panel Enter]
Resolution [1024 x 768]
Refresh Rate [60 Hz]
HSYNC Polarity [Normal High]
VSYNC Polarity Active [Normal High]
SHFCLK Active Period [Free Running]
LP Active Period [Free Running]
Onboard Audio [Disabled]
Onboard USB1.1 [Enabled]
Onboard USB2,0 [Enabled]
Onboard DIE [Enabled]
Memory Hole At 15M-16M [Disabled]
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3.4.5.4 |Integrated Peripherals Dialog+ SW 9.xx
CFC/CR
Compact Flash Card/Card-Reader
(Default Setting)
Master Drive PIO Mode [Auto]
Slave Drive PIO Mode [Auto]
IDE Primary Master UDMA [Auto]
IDE Primary Slave UDMA [Auto]
IDE DMA Transfer Access [Enabled]
IDE HDD Block Mode [Enabled]
Onboard FDC Controller [Enabled]
Onboard Serial Port 1 [3F8/IRQ4]
Onboard Serial Port 2 [2F8/IRQ3]
UART Mode Select [Normal]
X RxD, TxD Active Hi, Lo
X IR Transmission Delay Enabled
x UR2 Duplex Mode Half
x Use IR Pins IR-Rx2Tx2
Onboard Parallel Port [378/IRQ7]
Parallel Port Mode [SPP]
X EPP Mode Select EPP1.7
X ECP Mode Use DMA 3
Watch Dog Timer Select [Disabled]
Onboard Serial Port 3 [3E8]
Serial Port 3 Use IRQ [IRQ9]
Onboard Serial Port 4 [2E8]
Serial Port 4 Use IRQ [IRQ5]
3.4.5.5 Power Management Setup
x ACPI Function [Disabled]
Power Management [Disabled]
** PM Timers **
x Standby Mode Disabled
x Suspend Mode Disabled
HDD Power Down [Disabled]
MODEM Use IRQ [N/A]
PME Event Function [Disabled]
Soft-Off by PWR-BTTN [Instant-Off]
Power-On by Alarm [Disabled]
x Time (hh:mm:ss) Alarm 0
IRQ Wakrup Events [Press Enter]
IRQ1 (KeyBoard) [OFF]
IRQ3 (COM 2) [OFF]
IRQ4 (COM 1) [OFF]
IRQ5 (LPT 2) [OFF]
IRQ6 (Floppy Disk) [OFF]
IRQ7 (LPT 1) [OFF]
IRQ8 (RTC Alarm) [OFF]
IRQ9 (IRQ2 Redir) [OFF]
IRQ10 (Reserved) [OFF]
IRQ11 (Reserverd) [OFF]
IRQ12 (PS/2 Mouse) [OFF]
IRQ13 (Coprocessor) [OFF]
IRQ14 (Hard Disk) [OFF]
IRQ15 (Reserved) [OFF]
3.4.5.6 PnP/PCI Configuration
PNP OS Installed [No]
Init Display First [PCI Slot]
Reset Configuration Data [Disabled]
Resources Controlled By [Auto(ESCD)]

x IRQ Resources

Press Enter

X Memory Resources

Press Enter

PCI/VGA Palette Snoop

[Disabled]
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3.4.5.7 PC Health Status Dialog+ SW 9.xx
CFC/CR
Compact Flash Card/Card-Reader
(Default Setting)
CPU Temp 50°C
Vcore 1.26V
Vmem 2.60V
+3.3V 3.39v
+5V 5.13V

Load Fail-Safe Defaults

Load Optimized Defaults

Set Supervisor Password

Set User Password

Save Exit Setup

Exit Without Saving

3.4.5.8 Change Parameters in CMOS Setup

Phoenix - AwardBIOS CMOS Setup Utility The LXE}OO motherboarq is delivereq ex works W.ith
a special default setting for a Dialog+ machine
with a CFC.

Standard CMOS Features Load Fail-Safe Defaults If necessary, the BIOS setup must be adapted to
the specific hardware present in a Dialog+ or

Advanced BIOS Features Load Optimized Defaults Dialog Advanced machine. The example shows a

Advanced Chipset Features Set Supervisor Password general approach to change a parameter in the
BIOS according to the BIOS setup table for the

Integrated Peripherals Set User Password X800 motherboard.

Power Management Setup Save & Exit Setup Example:

PnP/PCI Configuration Exit Without Saving Cha“ge paran_1eter in Standard CMOS Features
for Dialog+ with HDD (CFC)

PG Health Stas The example shows how the IDE Primary Master

Esc : Quit t 4> « : Select Item parameter is changed from None to Auto for a

F10: Save & Exit Setup Dialog+ with a hard disk drive (CFC) (see

paragraph 3.4.5.1 Standard CMOS Features).

Phoenix - AwardBIOS CMOS Setup Utility 1. Connect PC keyboard (with PS2 connector) to
Standard CMOS Features LX800 motherboard.

Date (mm:dd:yy) Mon, Mar 29 2010 2. Switch on Dialog+ and press the Delete/Del

Time (hh:mm:ss) 10 : 58 : 29 key to enter the BIOS (when keyboard status
Menu Level LEDs shortly light up).

IDE Primary Master [ None ]
IDE Primary Slave [ None ] 3. Press Enter key to go to the Standard CMOS
Change the day, month, Features menu.

Drive A [1.44M, 3.5 in.] year and century

Drive B [ None ] 4. Move down to IDE Primary Master with the

Arrow key.

Video [EGA/VGA]
Halt On [All . But Disk/Key]

Base Menory 640K
Extended Memory 252672K
Total Memory 253440K

? | »<:Move Enter:Select +/-/PU/PD:Value F10:Save Esc:Exit F1:General Helg
F5: Previous Values F6: Fail-Safe Defaults F7: Optimied Dafaults
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Phoenix - AwardBIOS CMOS Setup Utility

Standard CMOS Features
Item Help

IDE HDD Auto-Detection [Press Enter]

[ Auto 1
Auto

IDE Primary Master

None 0]
Head AUto - [1]
Precomp Manual. ... [ ]

Landing Zone |\ Vo ENTercAcoptESCADOt |
Sector

IDE Primary Master
Access Mode

L]
o
L]

Capacity
CHS
LBA
Large
Auto

Cylinder

? | »<:Move Enter:Select +/-/PU/PD:Value F10:Save Esc:Exit F1:General Helg

F5: Previous Values F6: Fail-Safe Defaults F7: Optimied Dafaults

Phoenix - AwardBIOS CMOS Setup Utility

Standard CMOS Features Load Fail-Safe Defaults
Advanced BIOS Features Load Optimized Defaults
Advanced Chipset Features Set Supervisor Password
Integrated Peripherals Set User Password

Power Management Setup Save & Exit Setup

PnP/PCI Conf
SAVE to CMOS and EXIT (Y/N)? Y
PC Health Si

c : Quit . Select Item

5. Press Enter key to open IDE Primary Master
window.

6. Move down to Auto with the Arrow key.

7. Press Enter key to accept. The IDE Primary
Master window closes.

8. Check the Auto setting in the Access Mode.

Save and Exit BIOS

9. Press ESC key to go back to the CMOS Setup
Utility menu.
Note: In general you can use the ESC key to

go back to the previous menu.

10. Select Save & Exit Setup menu with the

Arrow keys.

Save changes and exit the BIOS CMOS Setup
with Enter key.

The changes in the Standard CMOS Features
menu are saved to the BIOS CMOS.

11.

= «
F10 : Save & Exit Setup

Save Data to CMOS

ESC

Delete

daaajI3aIyaama

CJE e e I J6 ) J6 Je Ji J6 ) ) Jfoeend]
O O
ﬁDlE]E]IE!IE]E]II =

Delete

Arrow Keys
Key
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35 Installation Software 9.xx

Activation of the Treatment
Support Settings

Service switch

Default Table

Software Update

3.5.1  Document Customer Specific

Default Values

USB Port:
- Service (FSU) <2
- Installation SW -

1/2010

USB Stick for Treatment Support Settings

The system configuration saved on a USB stick (FSU utility) must only be
downloaded to an other Dialog+ machine (with software > 9.xx) after a
software update if:

e the hardware matches and

e the machine has the identical software version number.

The settings are only activated after the Dialog+ is switched off and on
again. Check the settings after the Dialog+ was switched on again.

The software is installed in the software update mode: digital board,
service switch S1, position 3.

After software installation: turn service switch S1 to TSM service program
mode (position 2)

After completion of all procedures turn back service switch S1 to therapy
mode (position 0).

The default values for the parameters depend on the machine status (see
Dialog+ default table for SW 9.xx for a detailed overview).

The customer specific default values of the machine must be documented
in the default table prior to the installation of a new software. These
values must be entered again after installation.

Power-Board
Motors

[O0] Supervisor
[O]write Protect
[O](SWP)

lﬁ" ¢ Digital Board Il 0: Therapy

=N 2:TSM

TRl i

il., I} 3: SW Installation
3

% / / BT White Protect
; rite Protec
Bas'ﬁ Board Analog Board (CWP)

USB Port:
Installation SW LLC/LLS

—
=_A

Fig. : Top Level Sub-Rack, Digital Board with Service Switch S1, USB Port P11 and Jumpers JP1/JP2
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Enter the customer specific default values of the machine in the default table:
1. Open rear door.

2. Switch to TSM service program mode (on digital board DB, service switch
S1 position 2).

3. Switch on Dialog+.
4.  Document default values in default table.

5.  Switch off Dialog+.
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352 Installation Software LLC 9.xx
and LLS 9.xx with USB Stick

1/2010 3 - 47

The USB stick with the TLC/LLC/LLS software is required for the installation of
the software LLC 9.xx and LLS 9.xx.

* Bootable USB stick with the TLC/LLC/LLS software

P1

i

||:I‘kk P2

7]

O

u28

o o

Us5

Us6

P2 =

o
Us3

u3o
FPGA

n
n
i
T
=

Fig. : Digital Board

JP1
CWP

Default for Jumper

P11  USB Type A for Installation of LLC/LLS SW with USB Stick

S1 Service Switch:

Position O: Therapy Mode
Position 2: TSM Service Program Mode

Position 3: Software Installation/Update Mode
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© NEmmD30
(O D31
- D32
O D33
O) mmm D34
~J Emm D35

D
q
Sl
wn
o
q

Default for Jumper

Controller LEDs O to 7 (D16 — D23):
Status 0 — 7 for Installation of LLC Software
Jumper JP1 CWP:

Controller Write Protect

Supervisor LEDs 0 to 7 (D28 — D35):
Status 0 — 7 for Installation of LLS Software
Jumper JP2 SWP:

Supervisor Write Protect
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6. Connect USB stick A to USB port B (P11) on digital
board C.

7. Turn service switch S1 to position 3 — SW installation.
8.  Switch on machine.
9.  The USB stick is detected.

10. The LLC and LLS software is installed automatically.

Both LLC/LLS LEDs show the installation progress:

LED O: Is off if firmware is not updated

LED 1: Respective software is updated

LED 2: Checksum and configuration files are loaded
LED 3: USB stick consistency is verified

LED 4: Binary files are loaded

LED 5: Binary images are verified

LED 6: Flash ROMs are programmed/under verification

11. Asuccessful software installation is indicated by:
- LEDs 7: flashing
- short beep from the SMPS-MC

I I I I I I I H I I I I I I I J - LED 0 : on (only if firmware is updated)
- LEDs 1 to 6: on
12. Switch off machine.
O 1 2 3 4 5 6 7 O 1 2 34 5 6 7 13. Remove USB stick A from the USB port B on the digital
Controller Supervisor board C.

JP1

P11 T p— R

Setting for Jumpers JP1 and JP2

Firmware Update not Possible (Protected) The firmware for the controller and supervisor is protected by
the jumpers JP1 and JP2. The position for both jumpers are

JP 1 JP2 set to CWP/SWP (controller/supervisor write protect). The

jumpers must be in this position to protect the LLC and LLS

m E firmware.

CWP oSWP

Firmware Update Possible (Enabled) The installation of the firmware is normally not required
during the installation of LLC and LLS.

JP2 If the firmware has to be installed additionally, it will be

J P 1 indicated in the installation instructions. JP1 and JP2 have to

E be set to this position (Default CWE and SWE:

m SWE controller/supervisor write enabled). Set the jumpers back to

E the CWP/SWP setting after installation.

CWE
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3.5.3 Installation Software TLC 9.xx
with USB Stick

The USB stick with the TLC/LLC/LLS software is required for the installation of
the software TLC 9.xx.

ﬂ If the TLC software has to be installed only:
e Open rear door.

Switch to TSM service program mode (on digital board DB, service switch
S1 position 2).
Proceed with point 14.

Bootable USB stick with the TLC/LLC/LLS software

14. Open front door.

15. Connect USB stick A to USB port B on the TLC sub-rack C.

16. Switch on machine.

Fig.: Front View TLC Sub-Rack
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USB Stick Detected

The system detects the bootable USB stick and
boots from the USB stick (indicated by the red
Installation text in the start screen).

USB Stick not Detected

The system does not detect the bootable USB stick
(indicated by the green B [BRAUN logo in the
start screen). If necessary disconnect the USB stick
and reconnect.
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17. Follow the software installation for TLC according to the information on the monitor:

O Use hardware keys only: 3l , or -

[AQ] (Alarm Acknowledgement) =NO = al
[EQ] (Enter) =YES = -

O Do not connect and use a PC keyboard for the installation of the software.

*** You are about to install the Dialog/ TLC V9. xx software. ***

If you want to CONTINUE the Installation,
LEAVE the installation USB stick in the socket,
press Y or y and <CR> if keyboard is used
ot herwi se
press the EQ hardware key!

If you want to SKIP the TLC installation

press N or n and <CR> on keyboard or any other hardware key!

[ EQ Press to confirm and proceed with the installation of the TLC software.

[AQ Press A3 if you want to terminate the installation of the software.

X800 Motherboard *** Dialog V9.xx /TLC V9. xx installation ***

Installation/setup of the Dialog/TLC runtinme system

Does the machi ne have:
LX800 (NI BP: COMB=I RQ® ECG COw=| RQ) notherboard?

If YES, press Y or y and <CR> if keyboard is used
ot herwi se
press the EQ hardware key!
If NO press Nor n and <CR> on keyboard or any other hardware key!

[EQ Press to select the LX800 motherboard.

Sel ect ed not herboard: LX800 (N BP: COvVB=l RQ® ECG COw=I RQb)

Are you sure ?

If YES, press Y or y and <CR> if keyboard is used
ot herwi se
press the EQ hardware key!
If NO press Nor n and <CR> on keyboard or any ot her hardware key!

[ EQ Press to confirm the selected LX800 motherboard.

Compact Flash Card CFC Does the machi ne have:

CF- Car d_Swi ssbi t - SFCF1024H3BKZSA | - M>-513_SI D_1. 00GB (h=16 s=63) har ddi sk?

If YES, press Y or y and <CR> if keyboard is used
ot herwi se
press the EQ hardware key!
If NO press Nor n and <CR> on keyboard or any other hardware key!

[EQ Press ~ to select the CFC.

Sel ect ed harddi sk: OF- Car d_Swi sshi t - SFCF1024H3BKZSA | - MD 513_SI D 1. 00GB (h=16
$=63)

Are you sure ?

If YES, press Y or y and <CR> if keyboard is used
ot herwi se
press the EQ hardware key!
If NO press Nor n and <CR> on keyboard or any ot her hardware key!

[EQ Press ~ to confirm the selected CFC.
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The following menu appears after the motherboard and the memory type were selected.

¥k WARNI NG | *x*
I f you have any inmportant files, SAVE them before the installation!

TRENDS of previous treatnments will be |ost too, save them before
the installation if they are needed in the future!

If you want to CONTINUE the Installation
press Y or y and <CR> if keyboard is used
ot herwi se
press the EQ hardware key!

If you want to CANCEL the installation, press Nor n and <CR>
on keyboard or any other hardware key!

[ EQ Press ™ to confirm and proceed with the installation of the software.

[AQ Press A if you want to terminate the installation of the software.

End of Dial og/ TLC SW I NSTALLATI ON.
The Di al og/ TLC SW I NSTALLATI ON has been conpl et ed.
The Dialog/ TLC US€S. . ... i

Don't forget to set the operation node switch to TSM node (2) and check

in TSM all subsystens' version nunber.

Switch the power OFF and REMOVE the USB stick before starting the Dialog...

The TLC software was installed successfully.

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG



Dialog* swo. e EE

18. Switch off the machine after the successful installation
of the TLC software.

19. Remove USB stick.

20. Turn service switch S1 (on digital board C) to position 2
- TSM.

3.5.4 Boot Machine /Check Version
Number

21. Switch on machine.
22. Check whether machine boots correctly.

23. Open menu Production Report, Version Number and check the version
numbers.

3.5.5  Select Options

Level Options) must be selected again and saved with the OK button after

/_\ All available options in TSM service program (Production Report and Low
the software installation.

Low Level Options  24. Select and activate all present options in the Low Level Options with the

ﬁl button. Thus, the data is saved when quitting the menu.

Production Report ~ 25. If necessary enter the serial number (see type plate SN) in the Production
Report menu.

26. Select and activate all present options in the Production Report with the

ﬁl button. Thus, the data is saved when quitting the menu.

3.5.6  Enter Customer Specific Default
Values

The customer specific default values of the machine must be entered after the
software installation.

27. Enter customer default values from default table and save
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3.5.7  Enter Specific Parameters

A\

LLC STATUS: 00000000 00000000

A
010
\4

LLS STATUS: 00000000

A\
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The specific parameters must be entered again in the TSM service program
and saved with the OK button after the software installation.

28. Enter the tube constants in menu Calibration 2.13 Flow of BPA and BPV
Pump, 2.13.1 Tube Constants of BPA and BPV.
BPA: 12306 [pl/head rotation]
BPV: 12306 [pl/head rotation]

29. Enter the stroke value in menu Calibration 2.15 HDF Online Substitution
Pump OSP.
OSP: 8300 [ul/head rotation]

30. Enter the absolute low limit for PA in menu Calibration 2.12 PV Alarm
Window, PA Low Limit and save with the calibration button (see default
table).

31. Select the limit for the blood leak detector in menu Calibration 2.7 Blood
Leak Detector, BL Limit (standard limit or AAMI limit).

32. Save in menu File Operation, Save Calibration Data after entering all
constants and calibration data.

Pay attention to the LLC and LLS status windows when saving the
calibration data. The bit sequence 0 1 0 must be identical in the LLC and
LLS status windows during the saving procedure. The calibration data is
saved only after the bit sequence O 1 O (see figure).

If an error occurs select corresponding window: error message is displayed
(eliminate cause of trouble).

FSU USB-Stick for Treatment Support Settings

The system configuration saved on a USB stick (FSU utility) must only be
downloaded to an other Dialog+ SW 9.xx machine after a software update
if:

¢ the hardware matches and
* the machine has the identical software version number.

33. Set system configuration (customer specific values) or if available use the
FSU USB stick with the system configuration.

34. Save settings.
35. Switch off machine.
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3.5.8  Self Test

A WD PR

3.5.9 Test Run

10.
11.

12.
13.
14.
15.

Turn service switch S1 to position 0 - Therapy.
Start machine (fully equipped) in dialysis mode.
Insert line system — see instructions for use.

The machine must run without errors up to the message Connect Patient.

Assemble the blood lines, perform preparation (insert heparin syringe and
select 2 ml/h and use BIC cartridge if present).

Perform self test — according to instructions for use.

Press the *é icon to switch to therapy mode (connect patient). This
icon is enabled after all self tests were performed successfully.

Insert the arterial and venous lines in the graduated cylinder.
Set the blood pump so that no blood side alarms are activated.
Start dialysis.

Check alarm function of SAD.

(The ABPM function (if present) can be checked without a test run of the
machine in preparation mode, without the concentrate pump.)

Terminate dialysis.
Perform disinfection/decalcification.
Remove blood lines, filter and heparin syringe.

Switch off Dialog+.
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3.6 Field Service Utilities FSU

General The FSU utility can be used in any mode. Exception: if the
Dialog+ was switched off during therapy or end of
therapy and was switched on again within 15 minutes.

Most of the utilities have the following features:
e messages are displayed during execution

e an End of <utility name> message is displayed after
completion of a utility

3.6.1 FSU Directories and Subdirectories

BlueCat and DISKTYPE Directories

The BlueCat and DISKTYPE directories are used by the
system operation of the FSU program only. Do not
use, modify or delete these directories.

USER Directory

The USER directory is required for service technicians
only. All user specific data/files from and to the
Dialog+ machines are written and read to/from this
directory (subdirectories).

(=)(=J Removable Disk (X: - FSU USB Stick) The field service utilities has the following directory
E BlueCat structure (see left figure).
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3.6.2  Start Field Service Utility FSU

TSM Service Mode
Therapy Mode

Check of Initial Directories

Backup Copy of FSU
USB Stick Directories

Self Test CRC

Prevent Corruption of USB Stick

1/2010

The service switch S1 on the digital board can be in position 0, 2 or 3.
Turn back the service switch S1 to therapy mode (position 0) after
terminating the field service utilities.

After switch-on the presence of the initial directories are checked. If one
of these directories are not found (e.g. because they were accidentally
deleted), an error window is displayed and the USB stick can not be used
(use your backup copy).

Copy the BlueCat, DISKTYPE and USER directory from the USB stick to a
PC as a backup copy in case directories can not be found (e.g. because
they were deleted by mistake).

The FSU program stops automatically in case of a self test error. The FSU
is terminated. The corrupted USB stick must be exchanged before you
continue with the FSU program.

Do not disconnect the USB stick if the FSU menu is still active. Exit the

FSU menu with the AQK/BP * hardware keys before you disconnect the
USB stick.

Please wait....

Checking USB stick consistency...

When the Dialog+ is switched on and the start window
is displayed a self test is performed (a few seconds) for
the USB stick.

1. Connect the USB stick to the USB port on the TLC
sub-rack.

2. Switch on the Dialog+ in TSM service mode.

3. Wait for the consistency check of the FSU USB
stick.

CRC = XXXX - OK
01. Set System Version Number
02. Set Working Time Counter (WTC)
03. Kill Masterboot Record

Field Service Utilities V2.00 - SetMST

(Dialog+ Hard Disk)

The main menu of the FSU is displayed. The following

information is displayed in the header:

»  Field service utilities Vn.nn” (n.nn is the version
number)

e Set number of master (SetMST)

Important Note:

04. Write Languages

05. Write Calibration Data

06. Write System Configuration
07. Undo Last Written

10. Read System Configuration
11. Read Calibration Data

12. Read All Trends

13. Read Screenshots

14. Get Error (ErrorDisk)

(USB Stick — Dialog+ Hard Disk
(USB Stick — Dialog+ Hard Disk
(USB Stick — Dialog+ Hard Disk
(USB Stick — Dialog+ Hard Disk

08. USB Stick Self Test

09. Select Menu of Card Reader Commands

(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute

To prevent the corruption of USB stick, before removing it,
please press AQ, then follow the instructions on the screen!
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CRC value with CRC status (CRC = XXXX — OK), i.e.
CRCisOK

Hardware Keys

BP T :

Bp + .

moves the cursor up

moves the cursor down

AQ A% . exits the FSU menu

EQ +: executes a selected utility

4. Press the EQ =~ hardware key to execute the
utility.
5. Press the AQ A to exit the FSU program.
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3.6.3  Set-Up FSU Main Menu

When the Dialog+ is switched on and the start window is displayed the self test
— for the USB stick is performed (a few seconds). In the start screen the Field
Service Utilities menu appears after the CRC check (see header CRC=XXXX —
0K).

There are standard utilities in the main menu: set, write and read. A sub-menu
can be selected for the card reader with the utilities: read and write.

Main Menu Field Service Utilities

1. Connect the USB stick (with the FSU) to
the USB port on the TLC sub-rack.

2. Switch on Dialog+.

BE-: WG CiF [ e . u - e Inportawt Hote  EQ- ¢
Inportant Mote: To prevent the coreupt len of VR stic T

iialog*

Sub-Menu Card Reader

The following sub-menu appears if 09 Select
Menu of Card Commands is selected in the
Field Service Utilities main menu.

1. Press the BP * hardware key and move
the cursor down to 09 Select Menu of
Card Commands in the main menu.

2. Press the EQ =~ hardware key to
execute the utility.

3. Press the BP ¥ hardware key and move
the cursor down to select a utility.

Dialog*
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3.6.3.1 Hardware Keys for FSU

o) Use the hardware keys on the front panel of the TFT monitor to
Wg navigate through the FSU main menu/sub-menu. The general
functions of the hardware keys are (may differ slightly in sub-

menus):

Dialog” B/BRAUN
@b/f

- OO0 @D

B/BRAUN
— Press the BP ™ hardware key to move the cursor up.
Press the BP hardware key to select the next digit (e.g.
stop during the setting of the working time counter).

Press the BP T hardware key to move the cursor down.

Press the AQ a hardware key to exit the FSU menu or to skip
back to the previous menu.

.} -+

Press the EQ 7 hardware key to execute a selected utility.

L
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3.6.4  Set System Version Number

1/2010 3 -60

The System Version Number for the Dialog+ can be set with this utility. The
utility is typically used after updating the LLC software, because the TLC
software can not be accessed during the installation of the LLC. There is no file
exchange between the USB stick and Dialog+ hard disk drive (CFC).

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK
01. Set System Version Number
02. Set Working Time Counter (WTC)
03. Kill Masterboot Record (Dialog+ Hard Disk)

04. Write Languages (USB Stick — Dialog+ Hard Disk)
05. Write Calibration Data (USB Stick — Dialog+ Hard Disk)
06. Write System Configuration (USB Stick — Dialog+ Hard Disk)
07. Undo Last Written (USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note:  To prevent the corruption of USB stick, before removing it,
please press AQ, then follow the instructions on the screen!

Dialog+ System Version Number Setting

If not, exit with the AQ key.

If you want to set the System Version Number create the new value with the HW-keys.

New value for System Version Number: n.nn

BP-: decrement digit BPstart: next digit BP+: increment digit AQ: cancel EQ: accept
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1. PressEQ * to execute the utility.

2. Press AQ £ to exit the FSU menu.

An input screen opens to set the new System Version
Number with the following hardware keys:

BP = : decrements the current digit

BP ¥ : increments the current digit
BP . selects the next digit (from right to left)

AQ A% - cancels the operation, system version
number is not changed

EQ 7 sets the new system version number value

3. Set the new system version number with the BP
= BP T and BP “® hardware keys.

Note: (n.nn = the version number)

4. PressEQ = to accept the entered value.
The main menu is displayed after a few seconds.
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1/2010 3-61

The Working Time Counter for the Dialog+ can be set with this utility. The
utility is typically used after replacing a hard disk drive (CFC). There is no file
exchange between the USB stick and Dialog+ hard disk drive (CFC). In case of
acceptance the new value is written to the Dialog+ hard disk drive (CFC) (TLC

3.6.5  Set Working Time Counter (WTC)
WTC files).
Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK
01. Set System Version Number

08.
09.

10.
11
12.
13.
14.

Important Note:

. Set Working Time Counter (WTC)
. Kill Masterboot Record

. Write Languages

. Write Calibration Data

. Write System Configuration
. Undo Last Written

USB Stick Self Test

Select Menu of Card Reader Commands

Read System Configuration
Read Calibration Data
Read All Trends

Read Screenshots

Get Error (ErrorDisk)

(Dialog+ Hard Disk)

(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)

(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
To prevent the corruption of USB stick, before removing it,

please press AQ then follow the instructions on the screen!

Dialog+ Working Time Setting

If you want to set the WTC create the new value with the HW-keys.

If not, exit with the AQ key.

New value for Working Time Counter: 00000

BP-: decrement digit BPstart: next digit

BP+: increment digit  AQ: cancel

EQ: accept
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1. Press BP F and move the cursor down to select
the utility.

2. Press EQ = to execute the utility.

An input screen opens to set the new Working Time
Counter (WTC) value with the following hardware keys:

BP = : decrements the current digit
BP ¥ : increments the current digit
BP . selects the next digit (from right to left)

AQ A% . cancels the operation, WTC is not changed

EQ < : sets the new WTC value

3. Set the new working time counter with the BP =,
BP * andBP hardware keys.

4. PressEQ = to accept the entered value.
The main menu is displayed after a few seconds.
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3.6.6  Kill Masterboot Record

1/2010 3-62

The Undo Last Written utility can not be used for restoring.

The utility deletes the contents of the masterboot record (first sector filled with
0x00) of the hard disk drive (CFC) of the Dialog+. This utility is typically used
after replacing a hard disk drive (CFC) against a not empty CFC.

All data on the hard disk drive (CFC) is lost.

Do not switch off the machine immediately after using the Kill Masterboot
Record utility. You must wait for the synchronisation between the
operating system and CFC (until the main menu appears).

08.

09.

10.
11
12.
13.
14,

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

. Set System Version Number
. Set Working Time Counter (WTC)

. Kill Masterboot Record (Dialog+ Hard Disk)

. Write Languages (USB Stick - Dialog+ Hard Disk)

. Write Calibration Data (USB Stick — Dialog+ Hard Disk)

. Write System Configuration (USB Stick — Dialog+ Hard Disk)

. Undo Last Written (USB Stick — Dialog+ Hard Disk)
USB Stick Self Test

Select Menu of Card Reader Commands

Read System Configuration (Dialog+ Hard Disk — USB Stick)
Read Calibration Data (Dialog+ Hard Disk — USB Stick)
Read All Trends (Dialog+ Hard Disk — USB Stick)
Read Screenshots (Dialog+ Hard Disk — USB Stick)
Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note: To prevent the corruption of USB stick, before removing it,

please press AQ then follow the instructions on the screen!

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

Kill Masterboot Record (Dialog+ Hard Disk)

This command destroys ALL DATA on the hard disk of Dialog+.

Are you sure?

AQ: no EQ: yes
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1. Press BP ¥ and move the cursor down to select
the utility.

2. PressEQ = to execute the utility.

An input screen opens to confirm a deletion of the MBR
of the Masterboot Record with the following hardware
keys:

AQ A% exit from the utility
EQ = renewed query for confirmation
Press EQ = if you are sure.

3. Press AQ A it you do not want to delete the
masterboot record.
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Eiold Service Utilities V2 00l = SetMsT A second input screen opens to de_lete the MBR of the
CRC = XXXX - OK Masterboot Record with the following hardware keys:

BP = : NO, does not delete the MBR and the

Kill Masterboot Record (Dialog+ Hard Disk) operation is cancelled

BP * : YES, deletes the MBR of the Dialog+ hard
disk drive (CFC) (after second confirmation)

After execution of this command the Dialog+ must be re-installed.

Are you REALLY sure? 4. Press BP * if you are really sure. This will delete
the masterboot record.

5. PressBP T to cancel the operation.

BP-: no BP+: yes
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3.6.7

Write Utilities

3.6.7.1 Write Languages

= (— JRemovable Disk (X: - FSU USB Stick)
&+ ] BlueCat

| DISKTYPE

=+ ] USER

=[] 04_Write_Languages

=] treatment

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd

The group of write utilities writes data files from the FSU USB stick to the
Dialog+ hard disk drive (CFC). The following parameters can be written to the
Dialog+ hard disk drive (CFC):

e Write Languages

e Write Calibration Data

e Write System Configuration

e Undo Last Written

The utility writes languages from the USB stick to the hard disk drive (CFC) of
the Dialog+ machine.

If language files are not on the FSU USB stick

Languages have to be copied to the USB stick because by default the language
directory is empty. Language files must be copied to the USER subdirectories of
the USB stick from your PC.

Note: Do not mix up the places for the treatment language (0, 1, 2, 3, 4, 5)
and the TSM language (0, 1).

Write Treatment Language or TSM Language
1. Connect the FSU USB stick to your PC.
2. Copy the required language files from the PC to the following directories:

Treatment Language
USB:\USER\04_Write_Languages\treatment\X\language.id
USB:\USER\04_Write_Languages\treatment\X\language.tar.gz

TSM Language
USB:\USER\04_Write_Languages\TSM\X\language.id
USB:\USER\04_Write_Languages\TSM\X\language.tar.gz

Note: The language files (language.id and language.tar.gz) are the
outputs of the Windows Language Development Tool LDT.

Example Spanish Language ID
The following information is included in the language.id_file (open with

text editor):

Spanish: Spanish Language
Treat: Treatment Language
%M %02d, %04y:

Spanish: Spanish Language
034.07.17: 034 (country code),

07.17 (Dialog SW version number)

The last write procedure can be undone with the 07 Undo Last Written
utility. The Dialog+ can be switched off and on again between the write
procedure and using the 07 Undo Last Written utility.

1/2010 3-64
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Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

01. Set System Version Number
02. Set Working Time Counter (WTC)

03. Kill Masterboot Record (Dialog+ Hard Disk)

04. Write Languages (USB Stick — Dialog+ Hard Disk)
05. Write Calibration Data (USB Stick — Dialog+ Hard Disk)
06. Write System Configuration (USB Stick — Dialog+ Hard Disk)
07. Undo Last Written (USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note: To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

Write Languages (USB Stick - > Dialog+ Hard Disk)

No source is found...

AQ: back to main menu

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

Write Languages (USB Stick - > Dialog+ Hard Disk)

TREATMENT language: Italian — TREAT — 039-07-15

Pressing BPStart will select this language for TREATMENT

Are you sure to install this language to Dialog+?

BPStart: select language for TREATMENT AQ: no EQ: yes
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1. Press BP ¥ and move the cursor down to select
the utility.

2. PressEQ = to execute the utility.

An input screen can open with the following
information (see left figure), i.e. no languages were
found on the USB stick because the language
subdirectories are empty. Languages must be copied to
the USB stick before you can write languages to the
Dialog+ hard disk drive (CFC). Use the following
hardware key:

3. Press AQ “ to go back to the main menu.

Languages must be downloaded to the USB stick before
they can be written to the Dialog+ hard disk drive
(CFC). An input screen opens to Write Languages (e.g.
Italian) to the hard disk drive (CFC) with the following
hardware keys:

BP : if pressed before pressing the EQ HW key,
the selected Treatment Language is set after
copying as the active language

AQ A% . exit from the utility

EQ «: starts the execution of the language copying

After successfully copying the language to the CFC the
version numbers of all languages available on the
Dialog+ are displayed. The language selected for
treatment is also marked.

4. Press EQ = to continue.
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3.6.7.2 Write Calibration Data

The utility writes the Calibration Data from the USB stick to the hard disk drive
(CFC) of the Dialog+ machine.

=1{— J Removable Disk (X: - FSU USB Stick) If calibration data are not on the FSU USB stick

#-{ ] BlueCat
~ | DISKTYPE
=+ ] USER

M

The calibration data must be read to the USB stick with the 11
Read Calibration Data utility, because by default the directory is
empty.

Write Calibration Data
USB:\USER\05_Write_Calibration_Data\DEFAULT\calib.dat.xxu

Note: The Calibration Data file can be copied back to the

B """ E 05_Write Calibration_Data Dialog+ machine only, if the serial number and main

version number, saved in the Calibration Data file, are
equal with the serial number and main version number
reported by the Dialog+ machine.

Write and Read Calibration Data
Write (download) the calibration data from the FSU USB stick to the same

Dialog+ machine only.

The calibration data should be saved to the hard disk drive (CFC) in the TSM
service program: TSM Main Menu, File Operations, Save Calibration Data.

You should read (download) the calibration data from the respective
Dialog+ to the USB stick before you start servicing the machine with the
Read Calibration Data utility in the FSU menu.

The last write procedure can be undone with the 07 Undo Last Written
utility.

01.
. Set Working Time Counter (WTC)
03.

04.
05.
06.
07.
08.

09.

Important Note:

Field Service Utilities V2.00 - SetMST

Set System Version Number
Kill Masterboot Record
Write Languages

Write Calibration Data
Write System Configuration
Undo Last Written

USB Stick Self Test

Select Menu of Card Reader Commands

. Read System Configuration
. Read Calibration Data

. Read All Trends

. Read Screenshots

. Get Error (ErrorDisk)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!

CRC = XXXX - OK 1. Press BP * and move the cursor down to select
the utility.

Dialog+ Hard Disk; .
e ) 2. PressEQ = to execute the utility.
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)

(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
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Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

Write Calibration Data (USB Stick - > Dialog+ Hard Disk)

No source is found...

AQ: back to previous menu

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

Write Calibration Data (USB Stick - > Dialog+ Hard Disk)

Writing Calibration Data to Dialog+ from: Ser-No./SYSver=90832/VX_XX

Are you sure?

AQ: no EQ: yes

1/2010 3-67

The utility searches for sources. An input screen can
open with the following information (see left figure),
i.e. no sources were found on the USB stick because the
calibration data subdirectories are empty. Calibration
data must be read to the USB stick before you can
write calibration data to the Dialog+ hard disk drive
(CFC).

3. Press AQ “ 1o go back to the previous menu.

4. Use the Read Calibration Data utility to read the
calibration data from the Dialog+ hard disk drive
(CFC) to the USB stick.

An input screen opens to Write Calibration Data to the
hard disk drive (CFC) with the following hardware keys:

AQ A No, calibration data are not written to
Dialog+ hard disk drive (CFC), exit to main
menu

EQ ~: VYes, calibration data are written to Dialog+
hard disk drive (CFC)

Ser-No0./SYSver=90832/VX_XX

The utility compares the serial number (Ser-No.) and the system version number
(SYSver) stored in the calibration data file with the serial number and the
system version number from the Dialog+. The calibration data file can be
written only if they match.

Example

Ser-No.= 90832
SYSver = V8_20
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= (— JRemovable Disk (X: - FSU USB Stick) The utility searches for input in the 05 Write_ Calibration_Data, DEFAULT
@..E BlueCat subdirectory and in the results of the previously performed 11. Read Calibration
E DISKTYPE Data utility. If no file was found the following message is displayed:

No source...

=+ ] USER : - :
If there are files (e.g. read from other Dialog+ machines) but there are no
E ) S matching files, the following message is displayed:
S Ej 05_Write_Calibration_Data N selectable source is found...

and the existing serial number/system version number pairs are displayed with
the following message:
(not selectable)

If there is one matching file the following message is displayed:
Are you sure?

If there are more matching files (for the calibration data this is only possible if
you read the calibration data with the 11. Read Calibration Data utility and
copy the result file manually to the 05_Write Calibration_Data, DEFAULT
subdirectory): all existing serial number/system version number pairs are
displayed (DEFAULT is displayed instead of the serial number if the subdirectory
contains a calib.dat.xxu file). The user can select from the matching pairs only.

The pairs that do not match are displayed with the following message:
(not selectable)

5. Press EQ = if you are sure. This will write the calibration data from the
USB stick to the Dialog+ hard disk drive (CFC).
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3.6.7.3 Write System Configuration

#-{ | BlueCat

~[ ] DISKTYPE

=+ ] USER

1/2010

The utility writes the System Configuration from the USB stick to the hard disk
drive (CFC) of the Dialog+ machine. The system configuration must be read to
the USB stick with the 10 Read System Configuration utility, because by default
the directory is empty.

System Configuration
The system configuration saved on the FSU USB stick must be downloaded

to an other Dialog+ machine only if:

e the hardware matches and
e the identical TLC software version number is present.

The last write procedure can be undone with the 07 Undo Last Written

utility.

USB Stick with Treatment Support Settings

Old treatment support settings must not be downloaded via a USB stick after a
software update. If necessary download the new treatment support setting
after an update.

Activation of the Treatment Support Settings

The settings are only activated after the Dialog+ is switched off and on again.
Check the settings after the Dialog+ was switched on again.

= (— JRemovable Disk (X: - FSU USB Stick)

If system configuration is not on the FSU USB stick

The system configuration must be read to the USB stick with the
10 Read System Configuration utility, because by default the
directory is empty.

Write System Configuration
USB:\USER\06_Write_System_Configuration\DEFAULT\config.xxu

Note: The System Configuration file can be copied back to the
Dialog+ machine only, if the TLC version number, saved in
the System Configuration file, is equal with the TLC
version number reported by the Dialog+ machine.

08.
09.

10.
11
12.
13.
14,

Important Note:

Field Service Utilities V2.00 - SetMST

. Set System Version Number
. Set Working Time Counter (WTC)
. Kill Masterboot Record

. Write Languages

. Write Calibration Data

. Write System Configuration
. Undo Last Written

USB Stick Self Test

Select Menu of Card Reader Commands

Read System Configuration
Read Calibration Data
Read All Trends

Read Screenshots

Get Error (ErrorDisk)

CRC = XXXX - OK

(Dialog+ Hard Disk)

(USB Stick - Dialog+ Hard Disk)
(USB Stick - Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)

(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)
(Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
To prevent the corruption of USB stick, before removing it,

please press AQ then follow the instructions on the screen!

1. Pressthe BP F hardware key and move the cursor
down to select the utility.

2. Press the EQ =~ hardware key to execute the
utility.
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Eiold Service Utilities V2 00l = SetMsT The utillity searches fpr sources. An input screen can

CRC = XXXX - OK open with the following information (see left figure),
i.e. no sources were found on the USB stick because the
system configuration data subdirectories are empty.

Write System Configuration (USB Stick - > Dialog+ Hard Disk) System configuration data must be stored to the USB
stick before you can write system configuration data to
No source is found... the Dialog+ hard disk drive (CFC).

3. Press AQ “ 1o go back to the previous menu.

4. Use the Read System Configuration utility to read
the system configuration data from the Dialog+
hard disk drive (CFC) to the USB stick.

AQ: back to previous menu

Sl Sarviies URiHes VA.00 - SeivE An input screen opens to Write System Configuration to

CRC = XXXX - OK the hard disk drive (CFC) with the following hardware
keys:
Write System Configuration (USB Stick - > Dialog+ Hard Disk) AQ ﬁ( © No system configuration file is not written

to Dialog+, exit from the utility
EQ ~~ Yes, system configuration file is written to
Writing System Configuration to Dialog+ from: TLCver=90832/VX_XX Dialog+ hard disk drive (CFC)

Are you sure?

AQ: no EQ: yes
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TLCver=90832/VX_XX

The utility compares the top level controller version number (TLCver) stored in
the system configuration file with the top level controller version number from
the Dialog+. The system configuration file can be written only if they match.

Example
TLCver = V8_20 (top level controller version number)
= (=] Removable Disk (X: - FSU USB Stick) The utility searches for input in the 06_Write_System_ Configuration, DEFAULT
@{j BlueCat subdirectory and in the results of the previously performed 10. Read System
-] DISKTYPE Configuration utility. If no file was found the following message is displayed:
E"E‘ USER No source...
----- {j 04_Write_Languages If there are files (e.g. read from other Dialog+ machines) but there are no
- ] 05_write_Calibration_Data matching files the following message is displayed:
@ _____ E] 06_Write_System_Configuration No selectable source is found...
. DEFAULT and the existing serial number/top level controller version number pairs are

displayed with the following message:
(not selectable)

If there is one matching file the following message is displayed:
Are you sure?

If there are more matching files (for the system configuration this is only
possible if you read the system configuration data with the 10. Read System
Configuration utility and copy the result file manually to the
06_Write_System_Configuration, DEFAULT subdirectory): all existing serial
number/top level controller version number pairs are displayed (DEFAULT is
displayed instead of the serial number if the subdirectory contains a config.xxu
file). The user can select from the matching pairs only.

The pairs that do not match are displayed with the following message:
(not selectable)

5. Press EQ = if you are sure. This will write the system configuration data
from the USB stick to the Dialog+ hard disk drive (CFC).
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3.6.7.4 Undo Last Written

The content of the directory (directories) of the last write procedure is saved on
the USB stick together with the serial number of the respective Dialog+
machine. The last write procedure can be undone (restored) with the Undo Last
Written utility for the following write procedures:

e Write Languages

e Write Calibration Data

e Write System Configuration

The Undo Last Written utility should be used immediately after a writing
utility was performed by accident.

If the Undo Last Written utility is used after a Write Calibration Data or
Write System Configuration: check and match not only the serial number
but also the corresponding system version number or TLC version number.

If a Write... utility is executed two times in a row the last (saved) and the
current status are identical, i.e. in case you would use the Undo Last
Written utility now there would be no difference between both versions.

The Undo Last Written utility can be applied only to the result of the last
Write... utility and if the saved and the current serial number of the
Dialog+ match.

Field Service Utilities V2.00 - SetMST

CRC = XXXX - OK 1. Pressthe BP ¥ hardware key and move the cursor
01. Set System Version Number down to select the utility.
02. Set Working Time Counter (WTC)
03. Kill Masterboot Record (Dialog+ Hard Disk) 2 Press the EQ <J hardware key to execute the
04. Write Languages (USB Stick — Dialog+ Hard Disk) utility.
05. Write Calibration Data (USB Stick — Dialog+ Hard Disk)
06. Write System Configuration (USB Stick — Dialog+ Hard Disk)
07. Undo Last Written (USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note:  To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!

Al Sef"icecgéi'_”)i&;xV_Z&O - SeLldET The Undo Last Written utility will undo the last written
- utility. The menu on the left shows an example of the

undo utility for the system configuration.

Undo last written (USB Stick - > Dialog+ Hard Disk)

AQ A . No, system configuration file is not undone,

Writing back System Configuration from USB stick to Dialog+ R Y
exit from the utility

All ‘System Configuration’ related modifications

made after the last writing will also be lost! EQ ,J: Yes, system configuration file is undone

Are you sure?

3. Press EQ = if you are sure. This will undo the
last written utility from the USB stick to the
Dialog+ hard disk drive (CFC).

AQ: no EQ: yes
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3.6.8  USB Stick Self Test

1/2010 3-73

The USB Stick Self Test can be used to check the USB stick. The utility checks
the consistency of the file systems.

Self test OK

In case of successful execution the calculated and the reference CRC are
displayed before returning to the main menu.

Self test failed

In case of any error the Self test failed message is displayed.

Failed Self Test

In case of a self test error the FSU stops automatically. Exit the program
and exchange the damaged USB stick before you proceed with the FSU

program.

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK
01. Set System Version Number
02. Set Working Time Counter (WTC)

03. Kill Masterboot Record (Dialog+ Hard Disk)

04. Write Languages (USB Stick - Dialog+ Hard Disk)
05. Write Calibration Data (USB Stick — Dialog+ Hard Disk)
06. Write System Configuration (USB Stick — Dialog+ Hard Disk)
07. Undo Last Written (USB Stick - Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note: To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!

Searching for md5sum files.............
MD5SUMS.XXU.Win found
MD5SUMS.XXU.Lin found........
MD5SUMS.SPEC.Lin found........

Checking file system integrity........

OK.
Calculated CRC = XXXX
Reference  CRC = XXXX
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1. Pressthe BP F hardware key and move the cursor
down to select the utility.

2. Press the EQ =~ hardware key to execute the
utility.

An input screen opens and the USB Stick Self Test is
performed. The self test menu automatically returns to
the main menu after the self test.
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3.6.9 Card Reader Read/Write Utilities

The group of read and write utilities for the card reader is used:

¢ toread data from a card or diskette and to write them to a USB stick
* to read data from a USB stick and to write them to a card
All card reader utilities are available in a sub-menu.

3.6.9.1 Select Menu of Card Reader
Commands

Select the 09. Select Menu of Card Reader Commands to open the sub-menu for
the card reader utilities.

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK 1. Pressthe BP F hardware key and move the cursor
g; get \S/\)//Sti‘m VgrsiorENumbe;\NTC) down to select the utility:
. Set Working Time Counter
03. Kill Masterboot Record (Dialog+ Hard Disk) 09. Select Menu of Card Reader Commands.
04. Write Languages (USB Stick — Dialog+ Hard Disk) -
05. Write Calibration Data (USB Stick — Dialog+ Hard Disk) 2. Pr_e§3 the EQ hardware key to execute the
06. Write System Configuration (USB Stick — Dialog+ Hard Disk) Utl|lty.
07. Undo Last Written (USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note:  To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!
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3.6.9.2 Read Card Image

E]@ Removable Disk (X: - FSU USB StiCk) This utility reads_ carq image from the car_d as a
; compressed scard.img.zip file to the FSU USB stick.
+
+ BlueCat Read Card Image
_____ USB:\USER\09_Card_01 Read_Card_Image\{YYYY-
E DISKTYPE MM-DD.hh.mm.ss}\scard.img.zip
[_j"{j USER Example:
o ; USB:\USER\09_Card_01 Read_Card_Image\{2007-
@ E 04—erte—LanguageS 08-30.15.34.12}\scard.img.zip
@/ | 05_Write_Calibration_Data YYYY: Year 2007
P ; ; ; MM: 08 month August
] 06_Write_System_Configuration " 30 Thersday
e hh: 15 hours
=) 09_card 01 Read Card_Image nh oo
SS: 12 seconds
Field Service Utilities V2.00 - Set000 1. Press the BP * hardware key, move cursor down
CRC = XXXX - OK
0L, Read Card Image (Card — USB Stick) and select_ 09. Sel_ect Menu of Card Reader
02. Write Card Image (USB Stick . Card) Commands in the main menu.
03. Read Patient Diskette (Diskette — USB Stick) 2. Press the EQ 7 hardware key to execute the
04. Write Patient Diskette to Card (USB Stick — Card) utili ty.
05. Read Patient Card (Card — USB Stick) * Yes, card image is written to USB stick
06. Write Patient Card (USB Stick — Card)

: Il Pati .
07 Remove Al Petient Data 3. Press the AQ A% hardware key to skip to the

BP-: move cursor up BP+: move cursor down AQ: back to previous menu EQ: previous menu
execute S . .
» No, card image is not written to USB stick

Reading card image - ............

End of Read Card Image

Press the ‘AQ’ key to continue . . .
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3.6.9.3 Write Card Image

= @ Removable Disk (X: - FSU USB Stick) This utility writes card images from the USB stick as a
i compressed scard.img.zip file to the card.
+ -
¥ E BlueCat If file is not on FSU USB stick
""" E DISKTYPE Copy from the PC the compressed scard.img.zip file
from the card image to the following USER
[_j"{j USER subdirectory:
E ----- " ]04_Write_Languages USB:\USER\09_Card_02_ Write_Card_Image\DEFAULT\
scard.img.zi
[I} ----- ] 05_Write_Calibration_Data P
Note: This utility can not be used to copy the
""" E 06 Write SyStem Conﬂguratlon bioLogic RR activation card.
E} ----- E 09 Card 01 Read Card _Image The process is aborted with the following
message:
E ------ E 09 Card 02 W”te Card Image ABPS (bioLogic RR) Activation Card Image
- - DEFAULT can not be written to card.
Field Service Utilities V2.00 - Set000 1. Press the BP ¥ hardware key, move cursor down
CRC = XXXX - OK
o, el o Uss ek and select_ 09. Sel_ect Menu of Card Reader
02. Write Card Image (USB Stick —» Card) Commands in the main menu.
03. Read Patient Diskette (Diskette . USB Stick) 2. Pressthe BP F hardware key and move the cursor
04. Write Patient Diskette to Card (USB Stick — Card) -
down to select the utility.
05. Read Patient Card (Card — USB Stick)
06. Write Patient Card (UsB stick — Card) 3. Press the EQ <~ hardware key to execute the
07. Remove All Patient Data utili ty.
BP-: move cursor up BP+: move cursor down AQ: back to previous menu EQ: e Yes card image is written to card

execute

4. Press the AQ A% hardware key to skip to the
previous menu.
» No, card image is not written to card

Field Service Utilities V2.00 - Set000
CRC = XXXX - OK

Write Card Image (USB stick — Card)
End of Write Card Image

Press the ‘AQ’ key to continue . . .
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3.6.9.4 Read Patient Diskette

(=)(—J Removable Disk (X: - FSU USB Stick)
E{j BlueCat

----- T ] DISKTYPE

=] USER

Field Service Utilities V2.00 - Set000
CRC = XXXX - OK

01. Read Card Image (Card — USB Stick)
02. Write Card Image (USB Stick — Card)
03. Read Patient Diskette (Diskette — USB Stick)
04. Write Patient Diskette to Card (USB Stick — Card)
05. Read Patient Card (Card — USB Stick)
06. Write Patient Card (USB Stick — Card)

07. Remove All Patient Data

BP-: move cursor up BP+: move cursor down AQ: back to previous menu
execute

Mounting diskette . . .

End of Read Patient Diskette . . .

Press the ‘AQ’ key to continue . . .
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This utility reads patient files from the patient diskette
as a compressed patdisk.zip file to the FSU USB stick.

Read Patient Diskette
USB:\USER\09_Card_03 Read_Patient_Diskette\
{Patient_Name}\patdisk.zip

Example:
USB:\USER\09_Card_03 Read_Patient_Diskette\
Michael_May\patdisk.zip

Patient_Name: Michael _May

Note: If the patient name is not found on the
diskette, the Unknown Patient name is used.

1. Press the BP ¥ hardware key, move cursor down
and select 09. Select Menu of Card Reader
Commands in the main menu.

2. Pressthe BP * hardware key and move the cursor
down to select the utility.

3. Press the EQ =~ hardware key to execute the
utility.
* Yes, patient diskette is read to USB stick

4. Press the AQ 4% hardware key to skip to the
previous menu.
» No, patient diskette is not read to USB stick

Remove all patient data from the FSU
ﬂ USB stick after service with the utility 07.
Remove All Patient Data. This will delete

all patient data stored on the FSU USB
stick.
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3.6.9.5 Write Patient Diskette to Card

= [— JRemovable Disk (X: - FSU USB Stick)
GD--{j BlueCat

- | DISKTYPE

=+ ] USER

=[] 09_Card_03_Read_Patient_Diskette

Eﬂ ----- E 09 Card_04 Write Patient Diskette to Card

Field Service Utilities V2.00 - Set000
CRC = XXXX - OK
(Card — USB Stick)
(USB Stick — Card)

01. Read Card Image
02. Write Card Image

03. Read Patient Diskette
04. Write Patient Diskette to Card

(Diskette — USB Stick)
(USB Stick — Card)

05. Read Patient Card
06. Write Patient Card
07. Remove All Patient Data

(Card — USB Stick)
(USB Stick — Card)

BP-: move cursor up BP+: move cursor down AQ: back to previous menu EQ:

execute

Field Service Utilities V2.00 - Set000
CRC = XXXX - OK

Write Patient Diskette to Card (USB stick — Card)

End of Write Patient Diskette to Card . . .

Press the ‘AQ’ key to continue . . .
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This utility writes the patient files from the USB stick
as a compressed patdisk.zip file to the patient card, i.e.
converts a patient diskette to a patient card.

If file is not on FSU USB stick

Copy from the PC the compressed patdisk.zip file from
the patient diskette to the following USER
subdirectory:

USB:\USER\09_Card_04 Write_Patient_Diskette to
Card\DEFAULT\patdisk.zip

1. Press the BP * hardware key, move cursor down
and select 09. Select Menu of Card Reader
Commands in the main menu.

2. Pressthe BP * hardware key and move the cursor
down to select the utility.

3. Press the EQ =~ hardware key to execute the
utility.
* Yes, USB stick (patient diskette) is written to
patient card

4. Press the AQ A% hardware key to skip to the
previous menu.

* No, USB stick (patient diskette) is not written to
patient card

Remove all patient data from the FSU
USB stick after service with the utility 07.
Remove All Patient Data. This will delete

all patient data stored on the FSU USB
stick.
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3.6.9.6 Read Patient Card

=) (—J Removable Disk (X: - FSU USB Stick)
@{j BlueCat

~{__ | DISKTYPE

=+ ] USER

Field Service Utilities V2.00 - Set000
CRC = XXXX - OK
(Card — USB Stick)
(USB Stick — Card)

01. Read Card Image
02. Write Card Image

03. Read Patient Diskette
04. Write Patient Diskette to Card

(Diskette — USB Stick)
(USB Stick — Card)

05. Read Patient Card
06. Write Patient Card
07. Remove All Patient Data

(Card — USB Stick)
(USB Stick — Card)

BP-: move cursor up BP+: move cursor down AQ: back to previous menu

execute

EQ:

End of Read Patient Card . . .

Press the ‘AQ’ key to continue . . .
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This utility reads patient files from the patient card as
a compressed patcard.zip file to the FSU USB stick.

Read Patient Card
USB:\USER\09_Card_05_ Read_Patient_Card\{Patient_
Name}\patcard.zip

Example:
USB:\USER\09 Card_05_ Read_Patient_Card\Michael_
May\patcard.zip

Patient_Name: Michael _May

Note: If the patient name is not found on the card,
the Unknown Patient name is used.

1. Press the BP ¥ hardware key, move cursor down
and select 09. Select Menu of Card Reader
Commands in the main menu.

2. Pressthe BP * hardware key and move the cursor
down to select the utility.

3. Press the EQ =~ hardware key to execute the
utility.
* Yes, patient card is read to USB stick

4. Press the AQ A% hardware key to skip to the
previous menu.
» No, patient card is not read to USB stick

Remove all patient data from the FSU
USB stick after service with the utility 07.
Remove All Patient Data. This will delete

all patient data stored on the FSU USB
stick.
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3.6.9.7 Write Patient Card

=) (— J Removable Disk (X: - FSU USB Stick)

#+{ | BlueCat
-~ | DISKTYPE
=-{ ] USER

il DEFAULT

Eﬂ ----- ] 09_card_06_Write_Patient_Card

Field Service Utilities V2.00 - Set000
CRC = XXXX - OK
(Card — USB Stick)
(USB Stick — Card)

01. Read Card Image
02. Write Card Image

03. Read Patient Diskette
04. Write Patient Diskette to Card

(Diskette — USB Stick)
(USB Stick — Card)

05. Read Patient Card
06. Write Patient Card
07. Remove All Patient Data

(Card — USB Stick)
(USB Stick — Card)

BP-: move cursor up BP+: move cursor down AQ: back to previous menu

execute

EQ:

Field Service Utilities V2.00 - Set000
CRC = XXXX - OK

Write Patient Card

End of Write Patient Card . ..

Press the ‘AQ’ key to continue . . .

(USB stick — Card)
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This utility writes patient files from the USB stick as a
compressed patcard.zip file to the patient card.

If file is not on FSU USB stick

Copy on the PC, the compressed patcard.zip from the
patient card file to the following USER subdirectory:

USB:\USER\09_Card_06_Write_Patient_Card\DEFAULT
\patcard.zip

1. Press the BP * hardware key, move cursor down
and select 09. Select Menu of Card Reader
Commands in the main menu.

2. Pressthe BP * hardware key and move the cursor
down to select the utility.

3. Press the EQ =~ hardware key to execute the
utility.
 Yes, USB stick is written to patient card

4. Press the AQ A% hardware key to skip to the
previous menu.
» No, USB stick is not written to patient card

Remove all patient data from the FSU
USB stick after service with the utility 07.
Remove All Patient Data. This will delete

all patient data stored on the FSU USB
stick.
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3.6.9.8 Remove All Patient Data
Remove all patient data from the FSU USB stick after service with the
utility 07. Remove All Patient Data. This will delete all patient data stored
on the FSU USB stick.

The service technician can store patient data on the USB stick by reading them
from patient cards and patient diskettes. Additionally patient data can be
copied manually to the 09 Write Patient Diskette to Card, DEFAULT
subdirectory and the 09 Write Patient_Card, DEFAULT sub-directories. If the
patient data are not required anymore the service technician can remove them
from the USB stick in one step by using the 07 Remove All Patient Data utility.
The utility will remove all the patient data from the FSU USB stick, except the
patient card images.

The utility requires two confirmations.

First confirmation:
Are you sure?

AQ A% exit from the utility

EQ = : renewed query for confirmation

Second confirmation:
Are you REALLY sure?

BP T : exit from the utility

BP *: all patient data are deleted from the FSU USB stick.

Field Service Utilities V2.00 - Set000 1. PressEQ + to execute the utility.
CRC = XXXX - OK

01. Read Card Image (Card — USB Stick) A . :
02, Write Card Image (USB Stick - Card) 2. Press AQ to skip to the previous menu.
03. Read Patient Diskette (Diskette — USB Stick)
04. Write Patient Diskette to Card (USB Stick — Card)
05. Read Patient Card (Card — USB Stick)
06. Write Patient Card (USB Stick — Card)

07. Remove All Patient Data

BP-: move cursor up BP+: move cursor down AQ: back to previous menu EQ:
execute
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el Semres Uiiies U5 60 — Seiong The_ Remove All Patient Data _utility will delete all
CRC = XXXX - OK patient data from the FSU USB stick
Remove All Patient Data _ AQ A2 No, all patient data are not deleted, exit
(USB stick)

from the utility

This command removes ALL PATIENT DATA from the USB stick .
EQ ~: VYes, all patient data are deleted

A ? . . .
re you sure 3. Press EQ = if you are sure. This will delete all

patient data from the FSU USB stick.

AQ: no EQ: yes

USER/09_Card_06_Write_Patient_Card................

USER/09_Card_05_Read_Patient_Card................

USER/09_Card_04_Write Patient_Diskette_to_Card................

USER/09_Card_03_Read_Patient_Diskette................

End of Remove All Patient Data . . .
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3.6.10  Read/Get Error Utilities

The group of read utilities reads data files from the Dialog+ hard disk drive
(CFC) and writes them to the FSU USB stick.
3.6.10.1 Read System Configuration

The utility reads the system configuration from Dialog+ hard disk drive (CFC)
and writes it to the USB stick. Files from different Dialog+ machines are placed
in different subdirectories on the USB stick. The subdirectory name
USER/10_Read_System_Configuration/ <SERNUM>_<TLC Version>/ is created
from the serial number and the TLC version number of the Dialog+ machine.

<SERNUM>_<TLC Version>
The subdirectory name is created from the serial number <SERNUM> and

the TLC version number of the Dialog+ machine. If the serial number is not
set on the Dialog+ <SERNUM> is equal to ‘----- .

= (— JRemovable Disk (X: - FSU USB Stick) See the results in the subdirectories with the following path
@__{:_—, BlueCat for the System Configuration file config.xxu.
-] DISKTYPE Read System Configuration

E-J--il USER USB:\USER\10_Read System_Configuration\{Serial
@ ..... {j 04_Write_Languages Number} {TLC Version}\config.xxu
E} ----- E 05_Write_Calibration_Data Example:
@ """ ] 06_Write_System_Configuration USB::\USER\10_Read_System_Configuration\23532_V7_90\
=~ ]09_Card_01 Read_Card_Image config.xxu
------ E 09_Card_02_Write_Card_Image 23532: Serial Number of the Dialog+ machine
=+{ ] 09_Card_03_Read_Patient_Diskette V7_90:  TLC software version
----- E 09_Card_04_Write_Patient_Diskette_to_Card
EJ ------ E 09 Card 05 Read Patient Card
----- E 09 _Card_06_Write_Patient_Card
E] ----- E 10_Read_System_Configuration
T — B 23532 v7_90

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK 1. Press BP ¥ and move the cursor down to select
01. Set System Version Number the utility.
02. Set Working Time Counter (WTC)
03. Kill Masterboot Record (Dialog+ Hard Disk)

2. PressEQ = to execute the utility.

04. Write Languages (USB Stick — Dialog+ Hard Disk)
05. Write Calibration Data (USB Stick — Dialog+ Hard Disk)
06. Write System Configuration (USB Stick — Dialog+ Hard Disk)
07. Undo Last Written (USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note:  To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!
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An input screen opens and the system configuration is
read from the Dialog+ hard disk drive (CFC) to the USB
stick. The Read System Configuration menu
---------------- automatically returns (a few seconds) to the main
................ menu after End of Read System Configuration... is
,,,,,,,,,,,,,,,, displayed.

End of Read System Configuration...
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3.6.10.2 Read Calibration Data

1/2010

The utility reads the calibration data from Dialog+ hard disk drive (CFC) and
writes it to the USB stick. Files from different Dialog+ machines are placed in
different subdirectories on the USB stick. The subdirectory name
USER/11 Read_Calibration_Data/ <SERNUM>_ <Main Version>/ is created
from the serial number and the main version number of the Dialog+ machine.

<SERNUM>

The subdirectory name is created from the serial number <SERNUM> and the
main version number of the Dialog+. If the serial number is not set on the
Dialog+ <SERNUM> is equal to ‘----- ‘

= (— J Removable Disk (X: - FSU USB Stick)

&-{ ] BlueCat
~{ ] DISKTYPE
=+ ] USER

See the results in the directories with the following path for
the Calibration Data file calib.dat.xxu.

Read Calibration Data

USB:\USER\11_Read_Calibration_Data\{Serial
Number} {Main Version}\calib.dat.xxu

Example:

USB:\USER\11 Read Calibration_Data\23532_V7_ 59\
calib.dat.xxu

23532:
V7_59:

Serial Number of the Dialog machine
Dialog+ main software version

Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

01. Set System Version Number
02. Set Working Time Counter (WTC)
03. Kill Masterboot Record (Dialog+ Hard Disk)
04. Write Languages
05. Write Calibration Data
06. Write System Configuration
07. Undo Last Written

(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

Important Note:  To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute

1. Pressthe BP * hardware key and move the cursor
down to select the utility.

2. Press the EQ =~ hardware key to execute the
utility.
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End of Read Calibration Data...
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An input screen opens and the calibration data is read
from the Dialog+ hard disk drive (CFC) to the USB stick.
The Read Calibration Data menu automatically returns
(a few seconds) to the main menu after End of Read
Calibration Data... is displayed.

B. Braun Avitum AG



D|a|0g+ SW 9.xx| 3. Repair Instructions 1/2010 3-87
3.6.10.3 Read All Trends

A separate software program is required to analyse the trends, i.e. the
Trend Viewer.

The utility reads all possible backup trend files on the Dialog+ hard disk drive
(CFC) (max. 20 trends) and writes them to the USB stick. Files from different
Dialog+ machines are placed in different subdirectories on the USB stick. The
subdirectory name USER/12_Read_All_Trends/ <SERNUM>/ is created from the
serial number of the Dialog+ machine. Files from the same machine are placed
in different subdirectories where the subdirectory names are created from the
trend creation dates <DATE>.

<SERNUM>
The subdirectory name is created from the serial number <SERNUM> of

the Dialog+. If the serial number is not set on the Dialog+ <SERNUM> is
equal to ‘----- .
<DATE>

The subdirectory name is created from a date. Format: YYYY-MM-
DD.hh.mm.

In case of TRENDS: the date is the date of the trend start.

= (—JRemovable Disk (X: - FSU USB Stick) See the results in the directories with the following path for the
@[ ] BlueCat Read All Trends file tbd1.zip.
-] DISKTYPE Read All Trends

=] user USB:\USER\12_Read_All_Trends\{Serial ~ Number}\{YYYY-MM-
----- E 04_Write_Languages DD.hh.mm}\tbd1.zip
----- [ ] 05_Write_Calibration_Data Example:
----- 06_Write_System_Configurati _
E E VTR _oystem_Lontiguration USB:\USER\12_Read_All_Trends\{Serial Number}\2007-09-
Eﬂ ----- ] 09 _Card_01 Read_Card_Image 12.14.25M\thd1 zip
------ ] 09_card_02_Write_Card_Image _
YYYY: Year 2007
(= E 09_Card_03_Read_Patient_Diskette MM: 09 month September
----- T 09_Card_04_ Write_Patient_Diskette_to_Card DD: 12 Wednesday
= ] 09 Card_05_Read_Patient_Card hh: 14 hours
z ] ) mm: 25 minutes
G ] 09 _Card_06_Write_Patient_Card
----- ] 10 _Read_System_Configuration
----- ] 11 Read_Calibration_Data
Bﬂ ----- - 12_Read_All_Trends
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Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK
01. Set System Version Number
02. Set Working Time Counter (WTC)

03. Kill Masterboot Record (Dialog+ Hard Disk)

04. Write Languages (USB Stick - Dialog+ Hard Disk)
05. Write Calibration Data (USB Stick — Dialog+ Hard Disk)
06. Write System Configuration (USB Stick — Dialog+ Hard Disk)
07. Undo Last Written (USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note: To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!

TREATM_O01: Date yyyy-mm-dd hh:mm [XXX minutes] - creating TBD: OK

End of Read Trends...
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1. Pressthe BP F hardware key and move the cursor
down to select the utility.

2. Press the EQ =~ hardware key to execute the
utility.

An input screen opens and all the trends are read from
the Dialog+ hard disk drive (CFC) to the USB stick. The
Read Trends menu automatically returns (a few
seconds) to the main menu after End of Read Trends... is
displayed.
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3.6.10.4 Read Screenshots

= (— ) Removable Disk (X: - FSU USB Stick)

(4

=

o[ BlueCat
-] DISKTYPE
-] USER
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Create Screenshots

The utility reads the screenshots from Dialog+ hard disk drive (CFC) and writes
them to the USB stick. Files from different Dialog+ machines are placed in
different subdirectories on the USB stick. The subdirectory names
JUSER/13_Read_Screenshots/ <SERNUM>/<DATE>/ are created from the serial
numbers of the Dialog+ machines. Files from the same machine are placed in
different subdirectories where the subdirectory names are created from the
current date of reading <DATE>.

A keyboard is required to create screenshots. Connect a keyboard to the
motherboard. Use the ALT + F5 key on the keyboard to take a screenshot.

<SERNUM>

The subdirectory name is created from the serial number <SERNUM> of
the Dialog+. If the serial number is not set on the Dialog+ <SERNUM> is
equal to ‘----- ‘.

<DATE>

The subdirectory name is created from a creation date. Format: YYYY-

MM-DD.hh.mm.
See the results in the directories with the following path for
the Read Screenshots files:
Read Screenshots

USB:\USER\13_Read Screenshots\{Serial NumberP\{YYYY-
MM-DD.hh.mm.ssP\{DEFAULT and other directories}

Example:

USB:\USER\13_Read Screenshots\23532\2007-08-
30.15.28.44\{DEFAULT and other directories}

------ E} 09 Card 02 Write_Card_Image 23532: Serial Number of the Dialog machine
% . . YYYY: Year 2007

B T O9_Card_03_Re§d_Pat|fant_Dltskette MM 08 month August

------ E 09_Card_04_Write_Patient_Diskette_to_Card pp- 30 Thursday

=[] 09 Card 05 Read_Patient_Card hh: 15 hours
i . . mm: 28 minutes

@[ ]09_Card_06_Write_Patient_Card ss- 44 seconds

The screenshots are stored in vga*.zip files in the DEFAULT (and/or in other)
subdirectories on the Dialog+. The vga*.zip files copied to USB stick are deleted
from the Dialog+ hard disk drive (CFC) (similarly to the log files) but the
subdirectory structure on the Dialog+ hard disk drive (CFC) is left untouched.
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Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

01. Set System Version Number
02. Set Working Time Counter (WTC)
03. Kill Masterboot Record (Dialog+ Hard Disk)
04. Write Languages
05. Write Calibration Data
06. Write System Configuration
07. Undo Last Written

(USB Stick - Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note: To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!

End of Read Screenshots...
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1. Pressthe BP F hardware key and move the cursor
down to select the utility.

2. Press the EQ =~ hardware key to execute the
utility.

An input screen opens and all the screenshots are read
from the Dialog+ hard disk drive (CFC) to the USB stick.
The Read Screenshots menu automatically returns (a
few seconds) to the main menu after End of Read
Screenshots... is displayed.
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3.6.10.5 Get Error (ErrorDisk)

The error files can only be analysed by qualified personnel of B. Braun
Avitum (e.g. development department) and should be provided only on
special request.

The utility gets error information and log files from Dialog+ hard disk drive
(CFC) and writes them to the USB stick. Files from different Dialog+ machines
are placed in different subdirectories on the USB stick (VFAT partition). The
subdirectory names /USER/14_Get Error/<SERNUM>/<DATE>/ are created from
the serial numbers of the Dialog+ machines and from the current date of
reading <DATE>.

<SERNUM>
The subdirectory name is created from the serial number <SERNUM> of

the Dialog+. If the serial number is not set on the Dialog+ <SERNUM> is

equal to ‘----- ‘
<DATE>
The subdirectory name is created from a date. Format: YYYY-MM-
DD.hh.mm.ss.
In case of ERRDISK: the date is the date of the reading.
= (— J Removable Disk (X: - FSU USB Stick) See the results in the directories with the following path:
s+ | BlueCat Get Error
~[_ ] DISKTYPE USB:\USER\14_Get_Error\{Serial Number}\{YYYY-MM-
=+ ] USER DD.hh.mm.ss}ERR_INFO
£ "] 04 write_Languages Example:
[ ] 05_Write_Calibration_Data USB:\USER\14_Get_Erron\23532\2007-08-
e[ ] 06_Write_System_Configuration 30.15.34.12\ERR_INFO
- [ 109_Card_01_Read_Card_Image 23532: Serial Number of the Dialog machine
------ ] 09_card_02_Write_Card_Image YYYY: Year 2007
=+ ]09_Card_03_Read_Patient Diskette MM: 08 month August
g _ _ _ DD: 30 Thursday
----- E 09 Card_04_Write_Patient_Diskette to _Card hh: 15 hours
=-{__]09_Card_05_Read_Patient_Card mm: 34 minutes
----- | ]09_Card_06_Write_Patient_Card - 12 seconds

i ERR_INFO: Error information
----- D 10_Read_System_Configuration LOG: Log
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Field Service Utilities V2.00 - SetMST
CRC = XXXX - OK

01. Set System Version Number
02. Set Working Time Counter (WTC)
03. Kill Masterboot Record (Dialog+ Hard Disk)
04. Write Languages
05. Write Calibration Data
06. Write System Configuration
07. Undo Last Written

(USB Stick - Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)
(USB Stick — Dialog+ Hard Disk)

08. USB Stick Self Test
09. Select Menu of Card Reader Commands

10. Read System Configuration (Dialog+ Hard Disk — USB Stick)
11. Read Calibration Data (Dialog+ Hard Disk — USB Stick)
12. Read All Trends (Dialog+ Hard Disk — USB Stick)
13. Read Screenshots (Dialog+ Hard Disk — USB Stick)
14. Get Error (ErrorDisk) (Dialog+ Hard Disk — USB Stick)

BP-: move cursor up  BP+: move cursor down AQ: exit — see Important Note EQ: execute
Important Note: To prevent the corruption of USB stick, before removing it,
please press AQ then follow the instructions on the screen!

End of Error Disk...
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1. Pressthe BP F hardware key and move the cursor
down to select the utility.

2. Press the EQ =~ hardware key to execute the
utility.

An input screen opens and all the log files are read
from the Dialog+ hard disk drive (CFC) to the USB stick.
The Get Error (ErrorDisk) menu automatically returns (a
few seconds) to the main menu End of Error Disk... is
displayed.

B. Braun Avitum AG



Dia|0g+ SW 9.xx 3. Repair Instructions 1/2010 3-03

3.6.11 FSU Handling of Errors
All utilities have the same error handling procedure:
« In case of an error generally an error message is displayed

e An error or warning message is displayed if an error occurs during the
execution of a utility. To return to the main menu the service technician
should press AQ or EQ according to the instruction on the screen.

« An error message is displayed in red at the bottom of the main menu:

ERROR: Function returned error code = N

N can be a varied number, e.g.:

1 Error during directory creation, file copying, general error
3: Source files are not found

126: Function exists but not executable

127: Function is missing

« The error message refers to the highlighted utility in the menu

« The error message is cleared at the next user input

3.6.12 Examination of Results

Deletion of Subdirectories
The <SERNUM>, <DATE>, <Patient Name> subdirectories and their

contents (including sub-subdirectories) can be deleted without any
problem.

Initial Directories

Do not delete the initial directories (that exist on the USB stick before the
first use). Deletion makes the USB stick unusable. After the next switch-on
a fatal error message is displayed (including the name of the missing
directory). The missing directory must be restored to use the USB stick
again.

Data collected from the Dialog+ and stored on the FSU USB stick can be
examined on a PC with the following features:

« Windows operating system

 USB connection

Examine Data
« connect the USB stick to USB connector of the PC
 wait until Windows detects the USB stick
e open My computer
 the VFAT partition of the XXU stick appears as Removable Disk X:
« open the disk
* the results are in the following subdirectories:
USER/XX_Read.....
USER/14_Get_Error

These files can be copied to any location on the PC (e.g. to use them for local
examination) or can be deleted from the FSU USB stick.
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3.6.13  Troubleshooting USB Stick

3.6.13.1 Field Service Utility Menu
with Failed CRC Check

The FSU program stops automatically in case of a self test error. The
corrupted USB stick must be exchanged before you continue with the FSU
program.

The USB stick can be damaged permanently if the procedure to remove the
USB stick is not observed.

Required CRC = XXXX
*** Self=test ERROR — USB stick is not u

--- SWITCH OFF the Dialog+ ---

The following error message is displayed in case of a
self test error.

sable *** Exchange the corrupted USB stick before you continue
with the FSU program.
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3.7 Default Table SW 9.xx

System Configuration

| Unit | HD | HDFOnline |  US Default Modified
Dialysate Side Parameters
Na Concentration/Conductivity Measurement Unit - mS/cm mS/cm mS/cm
Acetate Mode Disabled - NO YES YES
Default Conductivity Mode - BIC BIC BIC
Stand-by Function Available in Preparation - YES YES NO
Stand-by after Self Test/Rinsing - YES YES NO
Maximum Stand-by Time h:min 1:00 1:00 5.00
Selected Acetate - B.BRAUN B.BRAUN B.BRAUN
CONCENTRATE 1 CONCENTRATE 1 CONCENTRATE 1

Selected Bicarbonate - BIC without NaCl BIC without NaCl BIC without NaCl
Selected Acid - B.BRAUN ACID 1 B.BRAUN ACID 1 B.BRAUN ACID 1
Temperature Measurement Unit - °C °C °C
Dialysate Flow ml/min | 500 500 600
Dialysate Temperature °C 37.0 37.0 37.0
Settings for Acetate Concentrate Unit

1% to 10" Concentrate Name - B.Braun Concentrate 1 — 10

Conversion Factor mS/cm per mmol/I 0.10500

Default Value mS/cm 14.0
Settings for BIC

1% Bicarbonate without NaCl - BIC without NaCl

Conversion Factor mS/cm per mmol/| 0.0950

Default Value mS/cm 3.0

Acid Selection - B.Braun Acid 1
2" Bicarbonate with NaCl - BIC with NaCl

Conversion Factor mS/cm per mmol/I| 0.0950

Default Value mS/cm 5.8

Acid Selection - B.Braun Acid 2
Setting for Acid -

1% to 20" Concentrate Name - B.Braun Acid 1 — 20

Conversion Factor mS/cm per mmol/| 0.10500

Default Value mS/cm 14.3
Blood Side Parameters -
BS Pressure Test with Equalisation of Pressure - NO NO YES
Default Blood Flow at End of Therapy ml/min | 100 100 200
AV Line without Chamber is Possible - NO NO NO
AV Line with PBE Connector - YES YES NO
Min-Max Parameters
Delta PA min. mmHg | 70 70 70
Delta PA max. mmHg | 70 70 70
Limit Maximum PBE mmHg 700 700 700
Limit Delta PBE mmHg 150 150 600
Limit Maximum TMP mmHg [ 350 350 500
Limits Low/High TMP - active active active
Low Limit TMP % 40 40 40
High Limit TMP % 40 40 40
Minimum TMP Alarm Window mmHg | 20 20 20
Extended TMP Limit Range Button is Displayed in - NO NO NO
Treatment
Select Extended TMP Limit Range - inactive inactive inactive
Arterial Bolus Parameters
Arterial Bolus Volume ml 100 100 100
Arterial Bolus with SAKA Support NO NO NO
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[ unit | HD | HDFOnline |  USDefault | Modified
Single Needle Parameters
Single Needle Valve
Limit Min. PA mmHg -200 -200 -200
Max. Control Min. PV mmHg 150 150 150
Control Min. PV mmHg 100 100 100
Control Max. PV mmHg 350 350 390
Single-Needle Cross-Over
Control PA mmHg -180 -180 -180
Control PV mmHg | 360 360 360
Heparin Parameters
Treatment without Heparin - NO NO NO
Heparin Measurement Unit - mi/h mi/h mi/h
Conversion Factor Heparin (IE/ml) - 1000 1000 1000
Heparin Rate ml/h 3.0 3.0 3.0
Heparin Bolus Volume ml 0.0 0.0 0.0
Therapy Beginning Bolus - NO NO NO
Selected Syringe Type - Omnifix 30 ml Omnifix 30 ml B-D 10 ml
Syringe Table
Heparin Pump Compact Syringe Sizes: 10 ml to 30 ml
Syringe Type Inside Diameter [mm]
Braun OPS 20 ml 19.00
Terumo 20/25 ml 20.10
Terumo 30/35 ml 22.57
B-D (for US) 10 ml 14.43
B-D 20 ml 18.90
B-D 30 ml 2153
Monoject 20 ml 19.83
Dispomed 30ml 22.17
Fresenius HS 30ml 22.20
Omnifix 10 ml 16.05
Omnifix 20 ml 19.80
Omnifix 30 ml 22.00
| unit | HD |  HDFOnline |  USDefault | Modified
Rinsing Parameters
Priming without Recirculation - NO NO NO
Filling BP Rate ml/min | 100 100 100
Filling BP Volume ml 700 700 500
Automatic Rinse Program after Self Tests - YES YES YES
User Message for BS Filled? - YES YES YES
Rinsing Blood Flow ml/min | 200 200 200
Rinsing Dialysate Flow ml/min | 500 500 600
Rinsing Time by UFP h:min 00:59 00:59 00:10
Rinsing Rate by UFP mi/h 203 203 600
Rinsing Volume by UFP ml 200 200 100
Rinsing Time by BPA or BPV h:min - 00:30 -
Rinsing Rate by BPA or BPV mi/h - 6000 -
Rinsing Volume by BPA or BPV ml - 3000 -
Blood Flow for Connecting Patient ml/min | 100 100 100
UF Parameters
Minimal UF Rate mi/h 50 50 50
UF Rate Compensation? - YES YES YES
Max. Value of Upper Limit UF Rate mi/h 3000 3000 3000
Default Value of Upper Limit UF Rate mi/h 2000 2000 2000
UF Volume ml 2000 2000 2000
Therapy Time h:min 04:00 04:00 03:30
Gross UF Rate vs. Blood Flow - inactive inactive inactive
% 40 40 40
Gross UF Rate vs. Blood Flow - active active active
% 30 30 30

UF Profile Editor

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 3_1-2010.doc/pdf <100329> yymmdd

B. Braun Avitum AG



D|a|0g+ SW 9.xx 3. Repair Instructions 1/2010 3-97
| unit | HD |  HDFOnline |  USDefault | Modified
HDF/HF Online Parameters
HDF Substitution Flow ml/min | - 60 -
HF Substitution Flow ml/min | - 100 -
HDF Dialysate Flow for Postdilution ml/min | - 600 -
HDF Dialysate Flow for Predilution ml/min | - 700 -
HDF/HF Infusion Bolus Volume ml - 100 -
Post-/Predilution Selection - - inactive -
Disinfection Parameters
Disinfection after each Therapy - NO YES NO
Automatic Preparation Start after Disinfection - NO NO NO
Thermal Disinfection - YES NO YES
Chemical Disinfection - YES YES YES
Chemical Disinfection, Short - YES NO NO
Central Thermal Disinfection - NO NO NO
Central Manual Chemical Disinfection - NO NO NO
Central Automatic Chemical Disinfection - NO NO NO
Rinsing - NO NO YES
Automatic Switch-On with Rinsing - No Weekly Schedule - inactive inactive inactive
Switch-On Time h:min 06:30 06:30 06:30
Automatic Switch-On by Weekly Schedule - active active active
Weekly Schedule (see Table
Start on Sunday - inactive inactive active
Start on Monday - active active inactive
Auto Switch-On without daily confirmation - NO NO NO
Maximum Out of Action Time - inactive inactive active
Days Days 0 0 2
Hours/Minutes h:min 08:00 08:00 00:00
Disinfection Configuration Data Table - Citric Acid 50% Citric Acid 50% Citric Thermal
Central Thermal: Inlet Flow ml/min | 250 250 250
Central Thermal: Time h:min 00:30 00:30 00:30
Central Manual Chemical: Inlet Flow ml/min | 250 250 250
Central Manual Chemical: Inlet Time h:min 00:05 00:05 00:05
Central Manual Chemical: Rinsing Flow ml/min | 800 800 800
Central Manual Chemical: Rinsing Time h:min 00:30 00:30 00:30
Central Automatic Chemical: Inlet Volume ml 260 260 260
Central Automatic Chemical: Switch off for Retention | - NO NO NO
without Automatic Switch-On
Central Automatic Chemical: Retention Time h:min 00:20 00:20 00:20
Central Automatic Chemical: Rinsing Flow ml/min | 800 800 800
Central Automatic Chemical: Rinsing Time h:min 00:30 00:30 00:30
Rinsing: Inlet Flow ml/min | 800 800 800
Rinsing: Time h:min 00:02 00:02 00:02
Filter Parameters
Name - Diacap-Ultra Diacap-Ultra Diacap-Ultra
Therapy Number - 150 150 150
Filter Operation Time h 900 900 900
Dialyser Parameters (Kt/V)
Urea Distribution Volume Formula - Watson Watson Watson
Height Measurement Unit of Watson Formula - cm cm cm
Default Target Kt/V - 1.20 1.20 1.20
Default Setting for Treatment Mode Warning of Kt/V | - Warning active Warning active Warning inactive
Target Projected Deviation
Kt/V Table - Manual Input: Setting Clean/Total Blood [%] - YES YES YES
Warning for Saving Kt/V Volume enabled - NO NO NO
Kt/V-UV
Default Target Kt/V - 1.20 1.20 1.20
Kt/V Correction Mode - Single Pool Single Pool Single Pool
Default Setting for Treatment Mode: -
Warning of Kt/V Target-Projected Deviation Warning active Warning active Warning inactive
Warning for Saving Kt/V Table - NO NO NO
Timings
Parameter Setting Window Disappearing Time S 500 500 600
Screen Saver Appearance - NO NO NO
Appearing Time S 600 600 600
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Unit HD | HDF Online US Default | Modified
Language Selection
English - active active active
German - inactive inactive inactive
Summer Time Setting (enter values accordingly)
Begin of Summer Time D/M/Y dd.mm.yyyyy dd.mm.yyyyy dd.mm.yyyyy
h:min XXXX XX XX XX XX
End of Summer Time D/M/Y dd.mm.yyyyy dd.mm.yyyyy dd.mm.yyyyy
h:min XXXX XX XX XX XX
Time Difference h:min XXIXX XX XX XXXX
ABPM
Delete Button for Data - YES YES YES
Auto Start of Cyclic Reading (from Patient Identification | - NO NO NO
Media)
ABPM Cyclic Reading Stop at Entering Disinfection - YES YES YES
Taking Over Limits from Patient’s Parameters - YES YES YES
bioLogic RR Comfort
Guide Line Mode - NO NO -
Suggested SYS Lower Limit - NO NO -
bioLogic RR Algorithm ID - 100 100 -
Miscellaneous Parameters
Click Sound - NO NO YES
Warning and Writing (Saving) Patient Parameters - NO NO YES
* Skip Self Tests - NO NO NO
* A skip of the self tests for servicing only!
Automatic Preparation Start - YES YES NO
Data Validation with - Touch Touch Enter Key
UF Profile Editing in Treatment - YES YES NO
Manual Bypass Confirmation Window Enabled - NO NO YES
End of Therapy Sound Duration - 100 % 100 % 100 %
Chopped Alarm Sound - NO NO NO
Suppression of Warning Sounds in Preparation - NO NO NO
Automatic Reinfusion Start at Entering End of Therapy - YES YES NO
DCI
Dianet Address - 1 1 1
Data Set - MPI 0.12 MP] 0.12 MP] 0.12
DBI
Baud Rate kBaud 38.4 38.4 38.4
User Logout Time min 15-ON 15 -ON 15 - 0N
Message Warning Time min 15 - OFF 15 - OFF 15 - OFF
Data Set DBI 1.61 - inactive inactive inactive
DBI 1.72 - inactive inactive inactive
DBI 2.00 - active active active
DBI 2.20 - inactive inactive inactive
DBl 2.21 - inactive inactive inactive
DBI-WAN Interface — Network Name Configuration
Pre-SN String is needed - - - d/YES
SN String is needed - - - -/ YES
Post-SN String is needed - - - / NO
Network Name (max. 15 chars.) - - - d-
Preventive Maintenance
Warning for Preventive Maintenance Enabled - NO NO NO
Load Interval - inactive inactive inactive
Elapsed Month - inactive inactive inactive
Setting Elapsed Month months | 12 12 12
Elapsed Working Time Counter WTC - inactive inactive inactive
Setting Elapsed WTC hours 4000 4000 4000
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Production Report
| HD | HDF Online US Default | Modified
Options
ABPM inactive inactive active
DCI inactive inactive inactive
bioLogic RR"” inactive inactive inactive
KtV inactive inactive inactive
Kt/vV UV inactive inactive inactive
Card Reader inactive inactive active
HCT Crit-Line inactive inactive inactive
Low Level Options:
Double Pump 1) 1) 1)
Holder for BIC Cartridge 1) 1) 1)
DF Filter 1) 1) 1)
HDF Online 1) 1) 1)
Battery 1) 1) 1)
Nexadia-BSL (DBI) 1) 1) 1)
WAN-BSL (DBI) 1) 1) 1)
1) Setting depends on the configuration of the machine.
Blood Leak Detector Limit (2.7)
HD HDF Online US Default Modified
Standard Limit (0.5 ml/min at Haematocrite HK 0.45) active active inactive
AAMI Limit (0.35 ml/min at Haematocrite HK 0.25) inactive inactive active
Position Setting for BICP, KP and UFP (2.8.2)
Unit Default US Default Modified
BICP Parking - 180 180
KP Parking - 180 180
UFP Parking - 180 180
UFP Positive Pressure Test - 270 270
UFP Negative Pressure Test - 90 90
BICLF and ENDLF Ratio (2.10)
Unit Default US Default Modified
BICLF Ratio - 25 25
ENDLF Ratio - 31 36
BICLF Cart Ratio - 35 35
PV Alarm Window, PA Low Limit (2.12)
Unit Default US Default Modified
PV Alarm Window mmHg 100 100
PV Low Limit Position mmHg 35 35
PV Absolute Low Limit mmHg 20 20
PA Absolute Low Limit mmHg -200 -300
Pump Head Selection (2.13)
Unit Default US Default Modified
Pump Head 8 x 12 - active active
Pump Head 7 x 10 - inactive inactive
BPA and BPV (2.13.1)
Unit Default US Default Modified
BPA pl/Head Revolution | 12306 12306
BPV pl/Head Revolution | 12306 12306
HDF Online Substitution Pump OSP (2.15)
Unit Default US Default Modified
0SP pl/Head Revolution | 8300 8300
Level Regulation (2.16)
Unit Default US Default Modified
LRP (PPR) Slow % 60 60
LRP (PPR) Fast % 100 100
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Weekly Disinfection

Program

Time

Method

Disinfectant

Time

Method

Disinfectant

Monday

Night

Morning

06:30

Chemical Long

Citric Acid 50%

Tuesday

Night

Morning

06:30

Chemical Long

Citric Acid 50%

Wednesday

Night

Morning

06:30

Chemical Long

Citric Acid 50%

Thursday

Night

Morning

06:30

Chemical Long

Citric Acid 50%

Friday

Night

Morning

06:30

Chemical Long

Citric Acid 50%

Saturday

Night

Morning

Sunday

Night

Morning

US Weekly Disinfection Program

Time

Method

Disinfectant

Time

Method

Disinfectant

Monday

Night

Morning

06:30

Rinsing

Tuesday

Night

Morning

06:30

Rinsing

Wednesday

Night

Morning

06:30

Rinsing

Thursday

Night

Morning

06:30

Rinsing

Friday

Night

Morning

06:30

Rinsing

Saturday

Night

Morning

Sunday

Night

Morning
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Disinfection Configuration Data
(Standard Machine)
Chemical Disinfection (long or short)
Disinfectant Reaction Time Rinsing | Temperature|Conductivity
Name Volume Long Short Time min.
(max. 20 Characters) ml h:min h:min h:min °C mS/cm
Citric Acid 50 % 120 0:15 0:05 0:05 83 2.2
Decalcification with Citric Acid 50 % 120 0:05 0:05 0:05 40 2
* Peracetic acid 1 to < 5 90 0:20 0:20 0:25 40 0.1
* Hydrogen peroxide 1 to < 35
* Acetic acid 1 to < 10
(composition of concentrate [%])
# Tiutol” KF 20 0:15 0:05 0:25 60 105
* Puristeril” 340 90 0:20 0:05 0:25 40 0.1
Doxan" 160 0:20 0:05 0:25 40 0.2
Dialox" 160 0:20 0:05 0:25 40 0.2
Peresal"” 110 0:20 0:05 0:25 40 0.1
Citrosteril” 120 0:15 0:05 0:20 83 20
Maranon H"” 90 0:20 0:05 0:25 40 10
Diasteril 90 0:15 0:05 0:15 80 05

* DF filter: a max. of 150 disinfections can be performed with Citric Acid 50 % or peracetic acid/hydrogen peroxide/acetic acid/Puristeril” 340

# DF filter: a max. of 2 disinfections can be performed with Tiutol” KF during the service life time (service life, 150 treatments/900 h), i.e.:
- Default: citro-thermal disinfection (thermal disinfection) with citric acid 50% after every treatment

- Option: after 50, 100 and 150 treatments (150 treatment and prior to exchange of filter) with Tiutol” KF and then citro-thermal disinfection (after exchange

of filter)

Disinfection Configuration Data

(HDF Online Machine with Diacap Ultra)

Chemical Disinfection (long or short)

Disinfectant Reaction Time Rinsing | Temperature |Conductivity
Name Volume Long Short Time min.
(max. 20 Characters) ml h:min h:min h:min °C mS/cm
Citric Acid 50 % 130 0:15 0:15 0:05 83 2.2
* Peracetic acid 1 to < 5 120 0:20 0:20 0:25 40 0.1
* Hydrogen peroxide 1 to < 35
* Acetic acid 1 to < 10
(composition of concentrate [%])
# Tiutol” KF 120 0:30 0:30 0:30 60 10.5
* puristeril” 340 120 0:20 0:20 0:25 40 0.1

* DF filter: a max. of 150 disinfections can be performed with Citric Acid 50 % or peracetic acid/hydrogen peroxide/acetic acid/Puristeril” 340

# DF filter: a max. of 2 disinfections can be performed with Tiutol” KF during the service life time (service life, 150 treatments/900 h), i.e.:
- Default: citro-thermal disinfection (thermal disinfection) with citric acid 50% after every treatment

- Option: after 50, 100 and 150 treatments (150 treatment and prior to exchange of filter) with Tiutol” KF and then citro-thermal disinfection (after exchange

of filter)

US Disinfection Configuration Data
Chemical Disinfection (long or short)

Disinfectant Reaction Time Rinsing | Temperature | Conductivity
Name Volume Long Short Time min.
(max. 20 Characters) ml h:min h:min h:min °C mS/cm
Citric Thermal 120 00:15 00:05 00:05 83 2.2
Decalcification Short 120 00:05 00:05 00:05 40 2.2
Bleach 90 00:15 00:05 00:25 30 5.0
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Dialyser Filter Urea Clearance Data for Diacap”

DF1, DF2: Dialysate Flow BF1, BF2, ... BF8: Blood Flow
in ml/min in ml/min
Filter Name DF1 BF1 BF2 BF3 BF4 BF5 BF6
(Default Filter on green) DF2 100 200 300 400 500 600
Type mi/min mi/min
Diacap LOPS 10 500 0 176 217 242 0 0
800 0 0 0 0 0 0
Diacap LOPS 12 500 0 183 233 261 0 0
800 0 0 0 0 0 0
Diacap LOPS 15 500 0 189 246 285 0 0
800 0 0 0 0 0 0
Diacap LOPS 18 500 0 192 253 294 0 0
800 0 0 0 0 0 0
Diacap LOPS 20 500 0 194 258 302 0 0
800 0 0 0 0 0 0
Diacap HIPS 10 500 0 180 223 250 0 0
800 0 0 0 0 0 0
Diacap HIPS 12 500 0 186 238 271 0 0
800 0 0 0 0 0 0
Diacap HIPS 15 500 0 190 245 288 0 0
800 0 0 0 0 0 0
Diacap HIPS 18 500 0 192 250 292 0 0
800 0 0 0 0 0 0
Diacap HIPS 20 500 0 194 253 296 0 0
800 0 0 0 0 0 0
Diacap HIFlo 18 500 0 0 257 298 0 0
800 0 0 0 0 0 0
Diacap HIFlo 23 500 0 0 277 328 0 0
800 0 0 0 0 0 0
xevonta Lo 10 500 0 184 236 276 0 0
800 0 0 0 0 0 0
xevonta Lo 12 500 0 189 249 291 0 0
800 0 0 0 0 0 0
xevonta Lo 15 500 0 194 267 311 0 0
800 0 0 0 0 0 0
xevonta Lo 18 500 0 196 276 322 0 0
800 0 0 0 0 0 0
xevonta Lo 20 500 0 198 281 329 0 0
800 0 0 0 0 0 0
xevonta Lo 23 500 0 199 285 333 0 0
800 0 0 0 0 0 0
xevonta Hi 10 500 0 186 241 290 0 0
800 0 0 0 0 0 0
xevonta Hi 12 500 0 191 255 306 0 0
800 0 0 0 0 0 0
xevonta Hi 15 500 0 197 272 329 0 0
800 0 0 0 0 0 0
xevonta Hi 18 500 0 198 281 341 0 0
800 0 0 0 0 0 0
xevonta Hi 20 500 0 199 287 349 0 0
800 0 0 0 0 0 0
xevonta Hi 23 500 0 199 290 354 0 0
800 0 0 0 0 0 0
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3.8 Measures after Repair

3.8.1 Repair Matrix

8 3.821 Install Software O O O O O
B 3.8.22  Check System Configuration, Production Report and Set if Necessary O O O O O
S
353.8.2.3 Self Test DEIDEIﬁEIDEIDEIDEIDEIﬁ OoooOoooonoono | EIDEIﬁEIDEIﬁEIDEIﬁEID EIﬁEIDEIDEIDEIDD
I3
§ § 3.8.24  Conductivity Test Run, Temperature Comparison Measurement E O E O O O O 0Oooo
= [ 3825 Test Run UF Comparison Measurement oooO O O O O O O O O
c
623.8.2.6 Test Run O O I:I,_‘ EI,_‘EI - ,_‘EI,_‘EI,_‘ O O I:I,_‘ ,_‘EI,_‘EI,_‘ ,_‘I:I O EI,_‘EI EI,_‘EI O I:I,_‘ o ,_‘EI,_‘EI |
(%]
g 3.8.2.7  Electrical Safety Check o O o0 E
= 3.8.2.8  Perform Disinfection after repair o o e o o o e o e e o e e e e e e e e e e e e o Y o
p
4911 Buttons, Lamps and Sounds O O - O
4.9.1.3 Touch Screen Calibration O O
49.1.8 DBI Test (BSL) or DSI Test (Crit-Line) or DCI Test O O |
4921 Test 1.1 Staff Call, Alarms, Power Off O
49.25 Test 1.5 Tubing Clamps -
4927 Test 1.7 Air Sensor SAD, Red Sensor -
4928  Test 1.8 Coupling Detectors O
5149213 Test1.13 Balance Chamber Valves O
ki 49214 Test 1.14 Bypass and Disinfection Valves O
he] - -
8 g 4.9.2.23 Test 1.23 BIC Cartridge Valves and Coupling Detectors O ]
§ 5 49225 Test 1.25 HDF Online Valves and Detectors 0 0
3 § 4.9.2.26 1.26 Option Battery OO O
3 14941 Calibration Pressure Sensors Blood Side PA, PV, PBE and PBS O
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3.8.2 Tests and Measures to be Executed

It is recommended to use the repair matrix, the tests and measures and the
execution protocol after servicing (e.g. repair, SW installation etc.).

All components are numbered alphabetically (from 1 to n) in the column Points
for Exchanged/Repaired Assembly Groups. The respective calibrations, tests and
measures in the matrix are assigned to each component (HW/SW) with a O
character. The executed measure can be documented in the execution protocol.

Risk of a patient infection due to a contamination of the manometer
protection filter of the blood line system!

If the manometer protection filter of the blood line system was
contaminated with blood and blood has entered the machine: replace the
internal manometer protection filter, the tubing (between the filter and
the manometer connector) and the manometer connector.

Tubing must be replaced only by the same tubing type/length and identical
installation manner.

Make sure that the tubings in the machine are not kinked or twisted after
servicing (e.g. if sub-racks are pulled out and inserted again). The tubing
must not touch moving/rotating components (e.g. motors of gear pumps).

3.8.2.1 Install Software
1. The software must be installed according to the description in the service
manual.

3.8.2.2 Check System Configuration, Production
Report and Set if Necessary

The FSU USB stick with the system configuration can only be used if the
hardware and software of the machine match.

1A System Configuration
» System Configuration Present
Load the system configuration from the FSU USB stick and check all
settings in the TSM service program.
» Customer Specific System Configuration not Present)
Check system configuration and set system configuration according to
user default.

1B  Production Report
 Select and save/activate present options.

1C Calibration Data

» Replacement of CFC
Save calibration data.

» Replacement of Sensors/Detectors
Calibration, save calibration data.

» Replacement of Digital Board
Download calibration data.

» Replacement of Analog Board
Calibration, save calibration data.

1D LLC Calibrations
Check and set ratio, tubing constants BPA/BPV, OSP tubing type,
check/set PA/PV limit values.

1E  Working Time Counter
» Set working time counter.

1F  Motherboard
Check and set BIOS.
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3.8.2.3  Self Test
1. Start machine (fully equipped) in dialysis mode.

2. Insert line system — see instructions for use.
3. The machine must run without errors up to the message Connect Patient.

3.8.2.4  Conductivity Test Run, Temperature
Comparison Measurement
1. Assemble the line system, perform preparation and self test — according to
instructions for use.

2. Loop in a dialysis measurement system in the dialyser line.
3. Set 14.3 mS/cm, 37 °C (or the equivalent temperature in Fahrenheit).

4. Run the machine in main flow and compare the values (pay attention to the
tolerances).

3.8.25 Test Run UF Comparison Measurement

ﬂ Pay attention that the dialyser circuit is free of air.

1. Assemble the line system, perform preparation (insert heparin syringe and
select 2 ml and use BIC cartridge if present).

2. Perform self test — according to instructions for use.

3. Press the * ...—1L icon to switch to therapy mode (connect patient). This icon
is enabled after all self tests were performed successfully.

Simulation of Patient:

4. Fill a 250 ml graduated cylinder with water and document exact value
(weight).

Set the UF volume to 125 ml and a therapy time to 00:15 h.
Insert the arterial and venous lines in the graduated cylinder.
Set the blood pump so that no blood side alarms are activated.

Start dialysis.

© © N o O

Check the UF volume after a dialysis time to > 0:15 h and compare the
removed volume from the graduated cylinder with the displayed UF volume
at the machine.

(Permissible deviation: 3 % of the UF rate per hour. Example: corresponds to
approx. =4 ml at 125 ml UF volume after 15 minutes.)

3.8.26 Test Run

1. Assemble the line system, perform preparation (insert heparin syringe and
select 2 ml/h and use BIC cartridge if present).

2. Perform self test — according to instructions for use.

3. Press the * j.h icon to switch to therapy mode (connect patient). This icon
is enabled after all self tests were performed successfully.

Insert the arterial and venous lines in the graduated cylinder.
Set the blood pump so that no blood side alarms are activated.

Start dialysis.

N o g &

Check alarm function of SAD.
(The ABPM function can be checked without a test run of the machine in
preparation mode.)
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3.8.2.7 Electrical Safety Check

1. Electrical safety check according to EN 62353/EN 60601-1:

«  Protective earth resistance, equipment leakage current, patient leakage
current.

3.8.2.8  Perform Disinfection after Repair

1. Select disinfection program.

2. Select disinfection type and start disinfection (depends on applied process
and procedure in the dialysis centres, see chapter disinfection in the
instructions for use).

3.8.2.9 Document the Executed Activities
1. The measures were executed correctly. Fill in the execution protocol after

service (e.g. exchange of a component) and after executing all necessary
measures according to the repair matrix.
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3.8.3  Execution Protocol
Execution Protocol
Measures According to Repair Matrix Measurement Values/ NA | OK
Executed Measures
3.8.2.1 Install Software executed correctly a a
3.8.2.2  Check System Configuration, Production Report and Set if Necessary executed correctly a d
3.8.2.3  Self Test executed correctly a a
3824  Conductivity Test Run, Temperature . Conductivity (14.3 ms/em, +0.2) | [ms/cm] d d
Comparison Measurement:
« Temperature (37 °C, -1.5 +0.5) [°c]
3.8.25 Test Run UF Comparison Measurement: « 15 min at UF rate 500 ml/h (3% = 4 ml) my| 4 a
3.8.2.6 Test Run executed correctly a a
3827  Electrical Safety Check: « Protective Earth Resistance < 0.3 [Q]: Q a
According to: Potential equalization bolt [Q1
IEC 62353/EN 60601-1/IEC 601-1
Heater body (top) (note highest value)
Rinsing bridge (dialyser inlet and outlet)
Interior: front door (top left corner)
Interior: rear door (top left corner)
Interior: frame (rear)
Interior: housing cover (top left)
Monitor (one of the screws in the housing frame)
« Equipment Leakage Current < 0.5 [mA]: [mA]
- Patient Leakage Current < 10 [pA] AC: [uA]
3.8.2.8  Perform Disinfection after Repair executed correctly a d
4. Tests and Calibrations According to Service Manual executed correctly a a

All text in { } brackets are general notes or execution information!

{4911

Buttons, Lamps and Sounds}

{4913

Touch Screen Calibration}

{49138

DBI Test or DSI Test or DCI Test}

{49.2.1

Test 1.1 Staff Call, Alarms, Power Off}

{4925

1.5 Tubing Clamps}

{4927

Test 1.7 Air Sensor SAD, Red Sensor}

{49238

1.8 Coupling Detectors}

{49213

1.13 Balance Chamber Valves}

{49214

1.14 Bypass and Disinfection Valves}

{49219

1.19 Leak Test}

{49.2.23

Test 1.23 BIC Cartridge Valves and Coupling Detectors}

{49.2.25

1.25 HDF Online Valves and Detectors}

{49.2.26

1.26 Option Battery

{4941

Calibration Pressure Sensors Blood Side PA, PV, PBE and PBS}

{4943

Calibration Pressure Sensors of Water Side PE and PDA}

{4944

Calibration Degassing TSE/TSHE}

{4945

Calibration Dialysis Temperature Sensors TSBIC and TSD/TSD_S/TSDE}

{4946

Calibration Conductivity Sensors BICLF and ENDLF/ENDLF_S}

{4947

Calibration Blood Leak Detector Type 3}

{49438

Calibration of Flow Rate UFP, BICP and KP}

{4949

Calibration Safety Air Detector SAD Version 3}

{49.4.10

Calibration BICLF and ENDLF Ratio}

{49413

Calibration Flow Rate of BPA and BPV/OSP}

{49416

Calibration Inlet Flow Pump Nonreturn Valve RVFPE}

{49417

Calibration Dialysate Nonreturn Valve RVDA}

{49418

Calibration Outlet Flow Pump Nonreturn Valve RVFPA}

{49419

Calibration Dialyser Inlet Throttle Valve DDE}

{4.9.4.20

Calibration Pressure Reducer Valve DMV}

{49421

Gap SAKA and SAKV}

{49423

Setting Servomotor for Disinfection Valve VD}

{5.1

Inspection Protocol for Automatic Blood Pressure Measurement ABPM}

Please use the repair matrix
for the necessary tests and

calibrations.

The respective measures were executed correctly after servicing according to the
repair matrix.

Name Service Technician:

Date / Signature
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4.1 Start TSM Service Program

TSM Service Program Only activate the TSM service program for
service activities. It is prohibited to connect a
patient to the Dialog+ and to run a therapy if
the TSM service program is activated in the
Dialog+. If the TSM service program is
activated the complete alarm system is
disabled.

Therapy Mode After completion of all procedures switch back
to the therapy mode: digital board, service
switch S1, position 0.

The TSM Main Menu (TSM = Technical Support
and Maintenance) is used for servicing the
machine. The TSM service program (TSM Main
Menu) is started as follows:

1. Switch off machine.

2. Open rear door.

3. On digital board DB: turn service switch S1
from position O to pesition 2.

Service Switch S1:

Position 0 = Therapy
Position 2 = TSM Service Program
Position 3 = Software Installation/Update

4. Switch on machine.
The machine starts in TSM mode.

: - Analog Board
&
——
,A
A
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[ DIALOG TSM MODE |’ TSM Main Menu The TSM Main Menu is displayed.
272010 ezET| The date and time can be set in the TSM Main
Treatment Support Menu.

The following four sub-menus can be selected:

AR e Treatment Support
Manual Test & Calibration

e Manual Test and Calibration

i e Production Report
Production Report
e Service Reports

Service Reports

Working Time [hour]: o DIALOG Version number
792 ﬂmp A | 9.02
LLG BTATUE. 00000000 40000000 J LLE BTATUS. 00000000 |
Mar 22, 2010 - 16:23 - Yqu can set the da_te and time_ of the machine by clicking on the field. The first
click opens the Minus/Plus window for the Date; the second click opens the
Minus/Plus window for the Time.
All basic parameters can be set for the therapy mode in the Treatment Support
Treatment Support menu.
: . All manual tests and calibrations can be performed in the Manual Test and
Manual Test & Calibration Calibration menu.
. All machine specific data and options are available in the Production Report
Production Report menu.
. The Operation Mode Report menu can be selected in the Service Report menu.
Service Reports

The total working time of the machine is displayed in the Working Time
Counter window. The total working time is stored on the compact flash card
CFC.

Working Time [hour]:
792

— Activate HELP icon
— Select a sub-menu via touch screen.
(A window with the help text is opened for the selected key.)

_ﬁ} ® Activate additional information with the HELP icon.
\JHELP

The File Operations menu can be activated with this icon.

—

: The current software/firmware versions are displayed in the Dialog Version
DIALOG Version number Number menu. This menu can also be selected in the Production Report.

9.02
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4.2 Quit TSM Service Program

TSM Service Program Only activate the TSM service program for
service activities. It is prohibited to connect a
patient to the Dialog+ and to run a therapy if
the TSM service program is activated in the
Dialog+. If the TSM service program is
activated the complete alarm system is
disabled.

Therapy Mode After completion of all procedures switch back
to the therapy mode: digital board, service
switch S1, position 0.

The following steps must be taken to quit the
service program and to re-enter the therapy
mode:

1. Switch off machine.

2. On digital board DB: turn service switch S1
from position 2 to position 0 therapy mode.

Service Switch S1:

Position 0 = Therapy
Position 2 = TSM Service Program
Position 3 = Software Installation/Update

3. Close rear door.

4. Switch on machine.
The machine starts in therapy mode.
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4.3 Structure of TSM Service Program
TSM Service Program
Technical Support and Maintenance (SW 9.xx)
| I I |
File Treatment Manual Test and Production Service
Operations Support Calibration Report Reports
Hard Disk System TL Manual Test and Machine Operation Mode
Read/Write Configuration Calibration Delivery Data Report

Save Calibration Data
Download Calibration Data

Fig. : TSM Service Program

I Dialysate Side Parameters
I Blood Side Parameters
—Min-Max Parameters

I Arterial Bolus Parameters
I Single Needle

—Heparin Parameters
HRinsing Parameters

—UF Parameters

FHDF/HF Online Parameters
HDisinfection Parameters
HFilter Parameters
HDialyser Filter Parameters Kt/V
HKt/V-UV Parameters

H Timings

HLangauge Selection

— ABPM Parameters
HbioLogic RR GL Parameters
— Summer Time Setting
HMiscellaneous Parameters
—DBI Parameters

DCI Parameters

“—Preventive Service

Trends and
Trend Groups

I Buttons, Lamps and Sounds

— Monitor Test :
— Touch Screen Calibration Ver5|or_1 Number
— Brightness Dialog

I Card Reader and Card Check
—USB Port Properties

I Supervisor Window Test

I File System Check

— ABPM Maintenance

Option Icons

—DBI Test
HKt/V-UV Sensor Test
—DS| Test L ABPM
H bioLogic RR
[ Card Reader
Low Level ::Ef/lv
Manual Test HKtV-UV (Crit-Line)

— Test 1.1 Staff Call/Alarms/Power Off AHCT (Adimea)

HTest 1.2 Blood Pump Arterial

HTest 1.3 Blood Pump Venous

[ Test 1.4 Heparin Pump

i Test 1.5 Tubing Clamps

HTest 1.6 Pressure Sensors (Blood Side)

H Test 1.7 Safety Air Detector, Red Sensor

H Test 1.8 Coupling Detectors

—Test 1.9 Water Intake, Upline Tank and
Flow Pump FPE

Low Level Options

— Double Pump
I Holder for BIC Cartridge

HTest 1.10 Degassing and Heating i DF Filter
[ Test 1.11 Dialysis Temperature — HDF Online
[ Test 1.12 Concentrate Pumps and — Battery

Conductivity

HTest 1.13 Balance Chamber Valves

I Test 1.14 By-Pass and Disinfection Valves

H Test 1.15 Flow Pump FPA, Balance Chamber
Sensors and Air Separator

i Test 1.16 Pressure Water Part

HTest 1.17 UF Pump

[ Test 1.18 Blood Leak Detector

HTest 1.19 Leak Test

[ Test 1.20 Water Part (Overview)

HTest 1.21 Emptying

— {Test 1.22 HDF}

I Test 1.23 BIC Cartridge Valves and
Coupling Detectors

I Test 1.24 HDF Online

I Test 1.25 HDF Online Valves and Coupling
Detectors

H Test 1.26 Option Battery

I Test 1.27 DFS Pressure Test of Therapy

I Test 1.28 Front Panel Board FPB (LLS)

I Test 1.29 Patient Leakage Current

I Test 1.30 SMPS-MC Self Test

— Test 1.31 Level Regulation

— Nexadia-BSL (DBI)
— WAN-BSL (DBI)

Low Level Manual
Calibration

i Calibration 2.1 Pressure Sensors (Blood Side)
—{Calibration 2.2 Heparin Pump}
— Calibration 2.3 Pressure Sensors (Water Side)
— Calibration 2.4 Degassing Temperature
—Calibration 2.5 Dialysis Temperature
I Calibration 2.6 Conductivity
HCalibration 2.7 Blood Leak Detector
— Calibration 2.8 Flow of BICP, KP and UF Pump
Ly Calibration 2.8.1 Stroke Value of BICP, KP and UFP
L Calibration 2.8.2 Position Setting for BICP, KP and UFP
I Calibration 2.9 Safety Air Detector SAD
— Calibration 2.10 BICLF Ratio and ENDLF Ratio
—{Calibration 2.11 Load Cell}
I Calibration 2.12 PV Alarm Window, PA Low Limit
 Calibration 2.13 Flow of BPA and BPV Pump
Ly Calibration 2.13.1 Tube Constants of BPA and BPV

L Calibration 2.13.2 Pump Head Selection
H{Calibration 2.14 Substitution Pump}
— Calibration 2.15 HDF Online Substitution Pump OSP

¢

: not applicable

“— Calibration 2.16 Level Regulation Pump LRP
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4.4 Service Overview in Therapy
The service overview can be selected in therapy with the Service Key icon. The
' second and third page of the service overview can be selected with the service
key icon.
AP G i
Click the Door icon to jump back to the initial menu.
A A A A
Water Tank Balance Chamber Ultrafiltration Blood Side (Pressure)
VVBE: OPENED/CLOSED | MSBK1.: XXXXX || UFP: XXrpm | PA: XXX mmHg
NSVB: HIGH/LOW | MSBK2: XXXXX || UFP_S: XXrpm [PA_S: XXX mmHg
De gass in g VEBK1_S: OPEN/CLOSED | PDA: XXX mmHg | PBE: XXX mmHg
Ep: XXXX rpm VABK1_S: OPEN/CLOSED | PDA_S: XXX mmHg | PV: XXX mmHg
VEB: OPEN/CLOSED VDEBK2_S: OPEN/CLOSED | TMP: XXX mmHg |[PV_S: XXX mmHg
PE: XXX mmHg VDABK2_S: OPEN/CLOSED BIC Cartridge Holder |[PBS: XXX mmHg
TSE: XXX °C VEBK2_S: OPEN/CLOSED BKUS: OPEN/CLOSED | PBS_S: XXX mmHg
TSHE: Xxxoc | VABK2_S: OPEN/CLOSED | gxys_s: OPEN/CLOSED Blood Pumps
HEATER: XXX % T ; VBICP: OPEN/CLOSED | BPA_S: XXXX rpm
: ~7 |Flow (Dialysate Fluid) |vBko: OPEN/CLOSED | BpV- XXXX rpm
Air Separator FPE: XXXX rpm | VBKS: OPEN/CLOSED | BPV_S: XXXX rpm
LAFSO: NO AIR/AIR : H :
LAFSU: NO AIR/AIR Emj- x;;m/:ﬁm -Valves Ol Tubing Clamps
VLA: OPEN/CLOSED | FMD S o mi/min VBE: OPEN/CLOSED | SAKA: OPEN/CLOSED
= VBE_S: OPEN/CLOSED | SAKV: OPEN/CLOSED
Temperature Valves (Bypass) VDFF: OPEN/CLOSED | SAKV_S: OPEN/CLOSED
TSE: XXX°C |vBp: OPEN/CLOSED | VDFF_S: OPEN/CLOSED 3
TSBIC: XXX°C [VBP_S: OPEN/CLOSED | VSB: OPEN/CLOSED SAD: Air Dete cNtOOAI;R/AIR
TSD: XX.X°C |VDE: OPEN/CLOSED | VSB_S: OPEN/CLOSED SAD. S: NO AIR/AIR
TSD_S: XX.X°C VDE_S: OPEN/CLOSED | VSAA: OPEN/CLOSED SAD_TIME S OK
TSDE: XXX°C |VDA: OPEN/CLOSED | VSAA_S: OPEN/CLOSED SAD REF S: ' YXXX MV
Conductivity VDA_S: OPEN/CLOSED | VSAE: OPEN/CLOSED SAD VOL- XXXl
BICLF: xxms/em | Valves (Disinfection) |VSAES: OPE_N/CLOSED SAD VOL S XXXX l
ENDLF: XXX ms/em | vz: OPEN/CLOSED Pump Online “Heparin
ENDLF_S: XX.XmS/em | vyp OPEN/CLOSED | OPS: XXXX rpm Hp: P STOP
BICP: XXrpm [vD S OPEN/CLOSED | OPS_S: XXXX rpm . .
BICP S wrom | = ) POSITION: XX.XX mm
S P Blood Leak Subst. Flow (Online)
BIC-Ratio: XXX . . Status Self Test
T BL: XXX %o | FMS: XXX ml/min ]
BIC-Ratio_S: XXX BL S XXX % EMS S: XXX ml/min LLC: XXXXX
KP: XX rpm - AR 700 = LLS: XXXXX
KP_S: XX rpm
END-Ratio: XX.X !
END-Ratio_S: XXX K )
LLC/S & TLC Alarm Window LLC Message Window
Fig.: First Page Service Overview in Therapy
B 3 I ance Ch am b er Digit Range for MSBK1/2 in Therapy
. MSBK1/2
MSBK1: 32134 Min. Value: 10000
MSBK2: 32270 | Max. Value: 35000
Differential Range: min. 7500

Malfunctions in the balance chamber can occur if:
e the values are out of limits
e the minimal difference from the detected min. value was not reached
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The second page of the service overview can be selected with the Service Key

Click the Door icon to jump back to the initial menu.

A A A A
Dialog - Basic HDF Bag HDF/HF Online Others
UF Volume Substitution Volume HDF/HF Volume SMPS Battery
UF NET: XXX'ml | SUBST: X'ml | HDF/HF_V: XX |Batt. enabled: YES/NO
UF GROSS: XXX ml | SUBST_S: Xml |HDF/HF_V_S: XX 1 | Self Test: NOT OK/OK
UF GROSS_S: XXX ml | SUBST_WV_S: Xml | BOLUS_VOL: X ml ; ;
— _WY_ — ioLogic RR
SUM INF: Xml | BOLUS_VOL_S: X ml . b O_ ogic
Relay ACT INE S i Algorithm ID: X
B24V_S: ON/IOFF | |NF LEAK S i Reed Sensor Algorithm SW: V XXX
D24V_S: ON/OFF = ) PSAUS: OPEN/CLOSED | GL Curves: X
HEATER RELL_S: ON/OFF Weight PSABF: OPEN/CLOSED Crit-Line
HEATER REL2_S: ON/OFF | BAG: Xg | FDFS: OPEN/CLOSED . .
— . Patient ID: X
. BAG_S: Xg | FHDFS: OPEN/CLOSED -
Coup||ngs o ) : Station ID: X
SBS1:  COUPLED/UNCOUPLED Flow Detector Remaining Filter Time [startDate: XX XXX, XXXXX
SBS2:  COUPLED/UNCOUPLED | UF_FLOW: FLOW/NO FLOW | pf: XXX h | Start Time: XX:XX:XX
BIC_SS:  COUPLED/UNCOUPLED Air Detector HDF: XXXh | Actual Date: XX XXX, XXXXX
K_SS:  COUPLED/UNCOUPLED | SUBAD: ARNOAR | Remaining Dialysis ﬁ‘étTUg't;Te XX)&););(-)&E
Red Sensor DF: XXX | Unit ID: X
RDV: NO BLOOD/BLOOD HDF: XXX | CL Data error: XXXX
OSD Red LED Level Regulation CL Error Count: X
RIGHT LED_S: ON/OFF 5 Preventive Service
LEFT LED_S: ON/OFF Pump (Level Regula;uon) Warning Enabled YES/NO
Loniknee o PPR: START S_TOP Date of Last Service NONE
1asp Valves (Level Regulation) WTC of Last Service NONE
LS PULSE_S: ) ON/OFF VBT_S: OPEN/CLOSED Status of Machine XXX%
LS CURRENTS_S: ON/OFF | \jpps: OPEN/CLOSED WTC
PD Read By VPV_S: OPEN/CLOSED WTC Actual XXXXX h
TLC VER: XXX | VPE_S: OPEN/CLOSED
DBI VER: XXX.x |VPD_S: OPEN/CLOSED
PD Written By : )
TLC VER:
DBI VER:
LLC ALARM: 0000 0000 0000 0000 0000 0000 MESSAGE: 0000 0000 0000 0000 0000 0000
LLS ALARM: 0000 0000 0000 0000 0000 0000 FREE M: XXXX/XXX of XXXXX kB~ S: XX/XX MB

LLC/S & TLC Alarm Window

LLC Message Window

Fig.: Second Page Service Overview in Therapy

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-1-1_1-2010.doc/pdf <110301> yymmdd

B. Braun Avitum AG

4-10




Dlalog+ SW 9.xx 4. TSM Service Program

K icon.
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Click the Door icon to jump back to the initial menu.

The third page of the service overview can be selected with the Service Key

Network Name Patient Card
BSL-WAN: ID: XXXX XXX XXX
Configuration Card Status: _ X
Serial No.: XXX Nurse Selection
DBI SW: XXX.X | Enabled: YES/NO
System SW: XXX .
TLC SW: XXX SPI'".C,Ode ATS/ 0
Actual Language:  XXX.XXxx | Nurse Selection: YESIN
BSL Serial No.: NONE Configuration: YES/NO
BSL FW: NONE Time Setting
Option Selection | ServerDate: NONE
DBI: DBI-Nexadia | SETVer Time: NONE
BSL: NONE Dialog Date: NONE
Dialog Time: NONE
Baud Rate
Baud Rate (kBaud): XXX
DBI Status
DBI active/

DBI not active

Network Status
BSL Connection/
BSL no Connection

A 3

LLC ALARM: 0000 0000 0000 0000 0000 0000 MESSAGE:
LLS ALARM: 0000 0000 0000 0000 0000 0000 FREE M:

0000 0000 0000
XXXXIXXX of XXXXX kB

0000 0000 0000
S: XX/XX MB

LLC/S & TLC Alarm Window

LLC Message Window

Fig.: Third Page Service Overview in Therapy
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4.4.1 Legend Service Overview in
Therapy

ACT INF_S: Actual infusion supervisor (not applicable)
B24V_S: 24V cut-off blood side supervisor (HP, BPA, BPV)
BAG: Bag weight (not applicable)
BAG_S: Bag weight supervisor (not applicable)
BIC_SS: Bicarbonate rinsing connector sensor
BICLF: Bicarbonate conductivity
BICP: Bicarbonate pump
BICP_S: Bicarbonate pump supervisor
BIC-RATIO: Bicarbonate ratio
BIC-RATIO_S: Bicarbonate ratio supervisor
BKUS: BIC cartridge holder lower switch
BKUS_S: BIC cartridge holder lower switch supervisor
BL: Blood leak detector
BL_S: Blood leak detector supervisor
BOLUS_VOL: Bolus volume
BOLUS_VOL_S: Bolus volume supervisor
BPA: Arterial blood pump
BPA_S: Arterial blood pump supervisor
BPV: Venous blood pump
BPV_S: Venous blood pump supervisor
DBI VER: DBI version
D24V_S: 24V cut-off dialysate side supervisor (VDA, VDE)
DF: Remaining time for DF
ENDLF: End conductivity
ENDLF_S: End conductivity supervisor
END-RATIO: End ratio
END-RATIO_S: End ratio supervisor
EP: Degassing pump
F(E)DFS: Filter recognition DF filter sensor
F(E)HDFS: Filter recognition HD filter sensor
FMS: Substitution flow measurement
FMS_S: Substitution flow low measurement supervisor
FPA: Outlet flow pump
FPE: Inlet flow pump
HDF/HF_V: HDF/HF volume
HDF/HF_V_S: HDF/HF volume supervisor
HDF: Remaining time for HDF

HEATER REL1_S:  Heater relay 1 supervisor (not applicable)
HEATER REL2_S:  Heater relay 2 supervisor (not applicable)

HP: Heparin pump

INF LEAK_S: Infusion leakage supervisor (not applicable)
K_SS: Concentrate rinsing connector sensor

KP: Concentrate pump

KP_S: Concentrate pump supervisor

LAFSO: Top air separator level sensor

LAFSU: Bottom air separator level sensor

LEFT LED_S: Left LED from OSD

LLC: Low level controller

LLS: Low level supervisor

LS CURRENTS_S:  Loudspeaker current supervisor

LS PULSE_S: Loudspeaker pulse supervisor

MSBK1: Membrane position sensor balance chamber 1
MSBK2: Membrane position sensor balance chamber 2
NSVB: Level sensors upline tank
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OSP:
OSP_S:

PA:

PA_S:

PBS:
PBS_S:
PDA:
PDA_S:

PE:
POSITION:
PSABF(S):
PSAUS(S):
PV:

PV_S:

RDV:

RVE:

RIGHT LED_S:
SAD REF_S:
SAD TIME_S:
SAD:
SAD_S:
SAKA:
SAKV(-SG):
SAKV(-SG)_S:
SBS1:
SBS2:
SUBAD:
SUBST:
SUBST_S:
SUBST_WV_S:
SUM INF:
TLC VER:
TMP:
TSBIC:

TSD:
TSD_S:
TSE:

TSHE:
TSDE:
UF_Flow:
UFP:
UFP_S:
VABK1_S:
VABK2_S:
VBE:
VBE_S:
VBICP:
VBKO:
VBKS:

VBP:
VBP_S:

VD:

VDA:
VDABK1_S:
VDABK2_S:
VDA-S:
VDE:
VDEBK1_S:
VDEBK2_S:
VDE-S:
VDFF:

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-1-1_1-2010.doc/pdf <110301> yymmdd

Online substitution pump

Online substitution pump supervisor

Arterial pressure sensor

Arterial pressure sensor supervisor

Blood control pressure sensor

Blood control pressure sensor supervisor
Dialysate outlet pressure sensor

Dialysate outlet pressure sensor supervisor
Degassing pressure sensor

Drive position

Substitution port drain sensor

Substitution port outlet sensor

Venous pressure sensor

Venous pressure sensor supervisor

Venous red detector

Degassing control valve

Right LED from OSD

Safety air detector reference voltage supervisor
Safety air detector time control supervisor
Safety air detector

Safety air detector supervisor

Arterial tubing clamp

Venous tubing clamp currentless closed
Venous tubing clamp currentless closed supervisor
Rinsing bridge connector sensor 1

Rinsing bridge connector sensor 2

Substitution air detector (not applicable)
Substitution (not applicable)

Substitution supervisor (not applicable)
Substitution weight volume supervisor (not applicable)
Sum infusion (not applicable)

TLC version

Transmembrane pressure

Bicarbonate temperature sensor

Dialysate temperature sensor

Dialysate temperature sensor supervisor
Degassing temperature sensor

Heater inlet temperature sensor

Dialyser inlet temperature sensor
Ultrafiltration flow (not applicable)
Ultrafiltration pump

Ultrafiltration pump supervisor

Outlet valve balance chamber 1 supervisor
Outlet valve balance chamber 2 supervisor
Vent filter valve

Vent filter valve supervisor

BIC pump valve

BIC cartridge holder top Valve

BIC cartridge holder concentrate rod valve
Bypass valve

Bypass valve supervisor

Disinfection valve supervisor

Dialyser outlet valve

Dialyser outlet valve balance chamber 1 supervisor
Dialyser outlet valve balance chamber 2 supervisor
Dialyser outlet valve supervisor

Dialyser inlet valve

Dialyser inlet valve balance chamber 1 supervisor
Dialyser inlet valve balance chamber 2 supervisor
Dialyser inlet valve supervisor

DF filter valve
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VDFF_S:
VEBK1_S:
VEBK2_S:
VLA:
VSAA:
VSAA_S:
VSAE:
VSAE_S:
VSB:
VSB_S:
VVB:
VVBE:

VZ.

Working Time Counter

bioLogic RR

LLC ALARM
LLS ALARM
LLC MESSAGE

FREE MEMORY

LLC/S & TLC Alarm Window

LLC Message Window

Program 1/2010 4-14

DF filter valve supervisor

Inlet valve balance chamber 1 supervisor
Inlet valve balance chamber 2 supervisor
Air separator valve

Substitution outlet valve

Substitution outlet valve supervisor
Substitution inlet valve

Substitution inlet valve supervisor
Substitution bypass valve

Substitution bypass valve supervisor
Upline tank valve

Upline tank inlet valve

Circulation valve

Working time counter (WTC)
bioLogic RR Option

The low level controller alarms are displayed in a hexadecimal format. The
corresponding bit alarms are shown in the LLC alarm window.

The low level supervisor alarms are displayed in a hexadecimal format. The
corresponding bit alarms are shown in the LLS alarm window.

The LLC messages are displayed in a hexadecimal format. The corresponding bit
messages are shown in the message window.

Free RAM memory (DIMM/SIMM).
e | ow level controller alarm text Wind ow messages according to the LLC
hex numbers from the LLC alarm window.

e L ow level supervisor alarm text Window messages according to the LLS
hex numbers from the LLS alarm window.

e Top level controller alarm messages Window according to the TLC hex
numbers from the TLC alarm window.

LLC text messages according to the LLC message hex numbers from LLC
message window.
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4.5

Service Overview in TSM

Service Program

#X

1/2010

The service overview can be selected with the

key in the TSM service

program.
Required Data to LLC Actual Data from LLC
PUMP VALVE PUMP PRESSURE BALANCE CHAMBER
BICP: X | RVE: X | BPA: X | PA: X [|MsBK1: XXXXX
BPA: X |VWBE:  OPEN/CLOSED | BPAIMP_S: X | PA_S: X [IMSBK2: XXXXX
BPV: X | VABK1:  OPEN/CLOSED |BPA_FLOW: X | PV: X | VABK1_S: OPEN/CLOSED
EP: X | VDABKL:  OPEN/CLOSED | BPA_COVER:OPEN/CLOSED | PV_S: X | VDABKL_S: OPEN/CLOSED
FPA: X |VEBKL:  OPEN/CLOSED |BPV: X | PBE: X | VEBKL_S: OPEN/CLOSED
FPE: X | VDEBK1:  OPEN/CLOSED |BPVIMP_S: X | PBS: X | VDEBK1_S: OPEN/CLOSED
KP: X | VABK2:  OPEN/CLOSED | BPV_COVER:OPEN/CLOSED | PBS_S: X | VABK2_S: OPEN/CLOSED
UFP: X | VDABK2:  OPEN/CLOSED | EP: X | PDA: X | VDABK2_S: OPEN/CLOSED
VEBK2:  OPEN/CLOSED | FPE: X | PDA_S: X | VEBK2_S: OPEN/CLOSED
HEATER VDEBK2:  OPEN/CLOSED | FPA: X | PE: X | VDEBK2_S: OPEN/CLOSED
" . | 8P OPEN/CLOSED |UFP_S: X LEVEL COUPLINGS
VDE: OPEN/CLOSED | UFP_FLOW: XX .
. NSVB: HIGH/LOW | B|c_ss:  OPEN/CLOSED
VDA: OPEN/CLOSED | UFP_FLOW._S: XX | ' AFS: HIGH/ 0 _SS:
SAD VD OPEN/CLOSED | BICP_S: x | HAFS: HIGH/MIDDLE/LOW K _ss: OPEN/CLOSED
SAD_LEVEL: X | vz: OPEN/CLOSED | BICP_FLOW: XX | TEMPERATURE |385% OPEN/CLOSED
VLA: OPEN/CLOSED | BICP_FLOW_S: XX | 1o XX | o5 OPEN/CLOSED
ACTIONS VDFF:  OPEN/CLOSED |KP_S: X | ToHE wocx | BKUS ~ OPEN/CLOSED
LEAKTEST: ON/OFF | VSB: OPEN/CLOSED | KP_FLOW: XX | 1spic wxx | BKUSS  OPEN/CLOSED
EMPTYING: ON/OFF | VBE OPEN/CLOSED | KP_FLOW_S: XX | TsD xxx | CONDUCTIVITY
BL_LAMP_TI ON/OFF | VSAE: OPEN/CLOSED HP_POS: XX TSD S XXX | BICLF: XXX
SAD_TEST: ON/OFF |VSAA:  OPEN/CLOSED | HPKOLB: ON/OFF | TSDE XX | ENDLF XXX
HPKRALLO: OPEN/CLOSED ENDLF_S XXX
VALVE
VBP_S:  OPEN/CLOSED
AUTOMATIC TEST & CALIBRATION | BLOOD LEAK |VPES:  OPEN/CLOSED
: : . VDA_S:  OPEN/CLOSED STATUS
LF: XXX | PA: XXX | BLCON: X.XXX _
TD: x| POA: oo | BLooN s: x| VDS OPEN/CLOSED |RDV:  NO BLOOD/BLOOD
ToF, e - VZ'S:  OPEN/CLOSED |RDV_S NO BLOOD/BLOOD
' ' VLA S:  OPEN/CLOSED
WORKING TIME COUNTER SAD VDFF_S:  OPEN/CLOSED
WTC: XXXXX SAD_LEVEL: XX [VSB_S:  OPEN/CLOSED POWER
FREE MEMORY (Mb) SAD_LEV_S: XXXX | VBE_S: OPEN/CLOSED
SAD: AIR/BLOOD |VSAE_S:  OPEN/CLOSED | B24VOFF: ON/OFF
XXXX of XXXXXX kB S: XX/XX MB | gpp s; AIR/BLOOD | VSAA_S:  OPEN/CLOSED | D24VOFF: ON/OFF
LLC STATUS: 00000000 0000000 LLS STATUS: 00000000

Fig.: Service Overview in TSM Service Program

MSBK1:
MSBK2:

Balance Chamber

32123
32253

Digit Range for MSBK1/2 in TSM

MSBK1/2

Min. Value: 11000
Max. Value: 34000
Differential Range: min. 5500

Malfunctions in the balance chamber can occur if:

e the values are out of

limits

e the minimal difference from the detected min. value was not reached
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4.5.1 Legend Service Overview in
TSM Service Program

B24VOFF:
BIC_SS:
BICLF:

BICP:
BICP_FLOW:
BICP_FLOW_S:
BICP_S:
BKUS:
BKUS_S:
BL_LAMP_T:
BLCON:
BLCON_S:
BPA:
BPA_COVER:
BPA_FLOW:
BPAIMP_S:
BPV:
BPV_COVER:
BPVIMP_S:
D24VOFF:
EMPTYING:
ENDLF:
ENDLF_S:
EP:

FPA:

FPE:

Free Memory:
H:

HP_POS:
HPKOLB:
HPKRALLO:
K_SS:

KP:
KP_FLOW:
KP_FLOW_S:
KP_S:

LAFS:
LEAKTEST:
LF:

LLC STATUS:
LLS STATUS:
MSBK1:
MSBK2:
NSVB:

PA:

PA_S:

PBE:

PBS:

PBS_S:

PDA:

PDA_S:

PE:

PV:

PV_S:

RDV:

RDV_S:

RVE:
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24V cut-off blood side (HP, BPA, BPV)
Bicarbonate rinsing connector sensor
Bicarbonate conductivity

Bicarbonate pump

Bicarbonate pump flow

Bicarbonate pump flow supervisor
Bicarbonate pump supervisor

Bottom BIC holder sensor

Bottom BIC holder sensor supervisor
Blood leak detector lamp test

Blood leak detector

Blood leak detector supervisor
Arterial blood pump

Arterial blood pump cover

Arterial blood pump flow

Arterial blood pump pulse supervisor
Venous blood pump

Venous blood pump cover

Venous blood pump pulse supervisor
24V cut-off dialysate side (VDA, VDE)
Emptying

End conductivity

End conductivity supervisor
Degassing pump

Outlet flow pump

Inlet flow pump

Free RAM memory (DIMM/SIMM)
Heater

Heparin pump drive position

Heparin pump plate sensor

Heparin pump claws

Concentrate rinsing connector sensor
Concentrate pump

Concentrate pump flow

Concentrate pump flow supervisor
Concentrate pump supervisor

Air separator level sensors

Leakage test

Conductivity sensor

Alarm messages low level controller
Alarm messages low level supervisor
Membrane position sensor balance chamber 1
Membrane position sensor balance chamber 2
Level sensor upline tank

Arterial pressure sensor

Arterial pressure sensor supervisor
Blood inlet pressure sensor

Blood control pressure sensor

Blood control pressure sensor supervisor
Dialysate outlet pressure sensor
Dialysate outlet pressure sensor supervisor
Degassing pressure sensor

Venous pressure sensor

Venous pressure sensor supervisor
Venous red detector

Venous red detector supervisor
Degassing control valve
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SAD:
SAD_LEV_S:
SAD_LEVEL:
SAD_S:
SAD_TEST:
SBS1:

SBS2:
TSBIC:

TSD:

TSD_S:

TSE:

TSHE:

TSDE:

UFP:
UFP_FLOW:

UFP_FLOW_S:

UFP_S:
VABK1:
VABK1_S:
VABK2:
VABK2_S:
VBE:
VBE_S:
VBP:
VBP_S:
VD:

VD_S:
VDA:
VDABK1:
VDABK1_S:
VDABK2:
VDABK2_S:
VDA-S:
VDE:
VDEBK1:
VDEBK1_S:
VDEBK2:
VDEBK2_S:
VDE-S:
VDFF:
VDFF_S:
VEBK1:
VEBK1_S:
VEBK2:
VEBK2_S:
VLA:
VLA_S:
VSAA:
VSAA_S:
VSAE:
VSAE_S:
VSB:
VSB_S:
VVBE:

VZ.

VZ_S:
WTC:
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Safety air detector

Safety air detector supervisor level (voltage)
Safety air detector level

Safety air detector supervisor

Safety air detector test

Rinsing bridge connector sensor 1

Rinsing bridge connector sensor 2
Bicarbonate temperature sensor

Dialysate temperature sensor

Dialysate temperature sensor supervisor
Degassing temperature sensor

Heater inlet temperature sensor

Dialyser inlet temperature sensor
Ultrafiltration pump

Ultrafiltration pump flow

Ultrafiltration pump flow supervisor
Ultrafiltration pump supervisor

Outlet valve balance chamber 1

Outlet valve balance chamber 1 supervisor
Outlet valve balance chamber 2

Outlet valve balance chamber 2 supervisor
Filter vent valve

Vent filter valve supervisor

By-pass valve

By-pass valve supervisor

Disinfection valve

Disinfection valve supervisor

Dialyser outlet valve

Dialyser outlet valve balance chamber 1
Dialyser outlet valve balance chamber 1 supervisor
Dialyser outlet valve balance chamber 2
Dialyser outlet valve balance chamber 2 supervisor
Dialyser outlet valve supervisor

Dialyser inlet valve

Dialyser inlet valve balance chamber 1
Dialyser inlet valve balance chamber 1 supervisor
Dialyser inlet valve balance chamber 2
Dialyser inlet valve balance chamber 2 supervisor
Dialyser inlet valve supervisor

DF filter valve

DF filter valve supervisor

Inlet valve balance chamber 1

Inlet valve balance chamber 1 supervisor
Inlet valve balance chamber 2

Inlet valve balance chamber 2 supervisor
Air separator valve

Air separator valve supervisor

Substitution outlet valve

Substitution outlet valve supervisor
Substitution inlet valve

Substitution inlet valve supervisor
Substitution bypass valve

Substitution bypass valve supervisor
Upline tank inlet valve

Circulation valve

Circulation valve supervisor

Working time counter

4-17
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4.6 File Operations

The File Operations menu is selected with the File
icon in TSM Main Menu.

The following parameters can be selected:
Floppy Diskette Read/Write/Create
Not applicable.

Manual Test & Calibration Hard Disk (Compact Flash Card) Read/Write
e Save Calibration Data
e Down Load Calibration Data

Treatment Support

Production Report

Service Reports

Working Time [hour]: DIALOG Version number |

-+ a
792 fzu’ | A [ 9.02

_Floppy Diskette READ / WRITE / CREATE
| 1} 1}
Production Report
m _ m
System Configuration =
m -
DIALOG Version number
m 5
Language Maintenance Patient Diskette Creating
Hard Disk READ / WRITE
Save Calibration Data | il | Down Load Calibration Data |

The Field Service Utilities FSU can be used for all relevant service
activities. Details can be found in chapter 2 repair instructions.

4.6.1 Hard Disk Read/Write

Save Calibration Data  The calibration data must be saved to the compact flash card CFC (hard disk
drive) by LLC/LLS after every calibration.

Down Load Calibration Data  The calibration data can be downloaded from the compact flash card CFC (hard
disk drive) to the exchanged digital board DB.

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-1-1_1-2010.doc/pdf <110301> yymmdd B. Braun Avitum AG
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4.6.2 Dialog Version Number

Treatment Support

Manual Test & Calibration

Production Report
Service Reports
Working Time [hour]: = DIALOG Version number
792 ?m | A [ 9.02 |

Component SW Versions Language Versions
TREATMENT
TLC SW: 902 044 [ 0002 | 049 [ 0902 |
System Config: | HD-90200 | i ==
LLC Sw: LLS SW: V=0 -
e s Fw .
ABPM: 044 | 0902 | 049 | 0902 |
Low Level HW Versions
BB PBY - [
AB Hog - [ 5”
peu [2] oe [3] - []
- Fer] 7] ]
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The Dialog Version Number menu is selected with
the Dialog Version Number window in TSM Main
Menu. The current software/firmware versions are
displayed. This menu can also be selected in the
Production Report.

The following data can be checked:
Component Software Versions

The versions for the installed software/firmware
are displayed.
e Top Level Controller Software TLC SW

e System Configuration
(displays the system configuration version
number for the haemodialysis machine)

o Low Level Controller Software LLC SW

e Low Level Controller Firmware LLC FW

o Low Level Supervisor Software LLS SW

e Low Level Supervisor Firmware LLS FW

e Automatic Blood Pressure Measurement ABPM
(firmware for the ABPM module is displayed)

Language Versions

The installed languages are displayed.

e Treatment
e TSM

Low Level Hardware Versions

The boards are displayed with the respective
hardware versions, e.g. a HDF online machine. The
displayed HW versions depend on the assembled
boards in the machine.

e Basic Board BB

e Analog Board AB

e Power Board Motors BPM
e Power Board Valves BPV
e HDF Online Board HOB

¢ Digital Board DB
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4.7 Treatment Support

1. Activate the Treatment Support menu with the
Treatment Support key in menu TSM Main
Menu. The following menu is opened.

Two sub-menus can be selected in the Treatment
Support menu.

System Configuration  This is a special editor to set the configuration of the treatment mode (e.g.
limits, default values). The new settings are valid after the restart of the
machine.

Trends and Trend Groups  There are five trend groups, which can be selected for the treatment program.
Every group has three treatment parameters.
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4.7.1 System Configuration

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support.

The following menu is opened.

[

Dialysate side parameters: >~
R Scroll the various system configuration points up

or down with the scroll bar. System configuration

Blood side parameters: points can be selected (additional settings are
: _@ activated if specific options are selected).

Min-Max parameters: i"‘“

% =]

4.7.1.1  Dialysate Side Parameters

The dialysate fluid parameters can be set in the
Dialysate Side Parameters menu.

1. Activate the Dialysate Side Parameters menu
with the Dialysate Side Parameters icon. The
following menu is opened.

= o
— o
Defaut conductivty mode: o [
Stand.by function is available in Preparation: - LI
Stand-by after selftestirinsing: - Ll
Maximum Stand-by time: M (h:min]

Selected acetate: ( BBRAUN CONCENTRATE 1. )

The following parameters can be set:

Conductivity measurement unit
Acetate Mode Disabled
Default Conductivity Mode
Stand-by Function is Available in Preparation
Stand-by after Self Test
Maximum Stand-by Time
Selected Acetate (only necessary if mmol/l is

- g selected)
"!ELP - ‘_ﬂ‘ )' | o Selected Bicarbonate/Selected Acid (only

necessary if mmol/l is selected)
e Temperature Measurement unit
o Dialysate Flow
o Dialysate Temperature

Conductivity Measurement Unit

Make sure that the corresponding conversion factor is set and assigned
correctly:

e conversion factor for the conductivity unit mS/cm
e conversion factor for the concentration unit mmol/I.

You can either select conductivity [mS/cm] or sodium concentration [mmol/I]
for the conductivity measurement unit. If sodium concentration [mmol/l] is
selected a corresponding conversion factor must be entered. Activate the ACET
or BIC icon to enter the corresponding conversion factor.

1. Click the mmol/l or mS/cm key to select a measurement unit.
Acetate Mode Disabled The acetate mode can be disabled.

1. Click the YES key to disable the acetate mode.
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Default Conductivity Mode

Stand-by Function is Available in
Preparation

Stand-by after Self Test/Rinsing

Maximum Stand-by Time

The bicarbonate dialysis is the standard factory setting. You can preselect
either acetate or bicarbonate for the standard dialysis operation mode.

1. Click either the Bic or Acet key for the standard setting.

The stand-by function is available during preparation.

1. Click the NO key to disable the stand-by function in preparation.
The function is activated after the self test/rinsing.

You can set the maximum duration of the stand-by state.

Selected Acetate

Selected acetate: BBRAUN CONCENTRATE 1. | B
=
Selected bicarbonate: | BIC without NaCl, T
Selected acid: ( B.BRAUN ACID 1. ] @
e S e an (e - ;I
Dialysate flow: 500 | mimin]
Dialysate temperature: 370 |ro

e |

B.BRAUN CONCENTRATE 1.

2. CONCENTRATE name: BBRAUN CONCENTRATE 2. I
Conversion factor (mSfem per mmol/l): 0.10500 I
Default value: 14.0 | mstem

3. CONCENTRATE name: BBRAUN CONCENTRATE 3, |
Gonversion factor (mSfcm per mmoll): 0.10500 |
Default value: 14.0 | msrem)

e |

= -0 5l
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There are 10 acetate concentrate names and the
conversion factors for the conversion of
conductivity values for concentrate of sodium
ions.

If necessary the name and the conversion factor
[mS/cm per mmol/l] can be set, for the selected
acetate type.

1. Click the ACET icon to activate the Selected
Acetate menu.

The following menu is opened. You can activate a
concentrate for therapy by pressing a free section
of the window.

2. Click the Concentrate window if necessary to
edit a concentrate name. This name is
displayed in therapy mode.

3. Click the Conversion window if necessary to
change the conversion factor [mS/cm per
mmol/1].

Conversion Factor:
Conductivity mS/cm (Standard Value)
NaCl Concentration mmol/I (Measured Value)

= Conversion Factor

4. Click the Default Value window if necessary to
change the value [mS/cm].
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Selected Bicarbonate/Selected Acid

Selected acetate: BBRAUN CONCENTRATE 1. |

=B
Selected bicarbonate: [ BIC without NaCl, ] [j]

BIC
Selected acid: ( B.BRAUN ACID 1. ]
e S xS - F |
Dialysate flow: 500 | mumin]
=
e |

M -0 5l

BIC without NaCl

BIC without NaCl.

BBRAUN ACID 1.
2. BIC with NaCl name: BIC with NaCl
Conversion factor (mSfem per mmolfl):
Default value:
Selected acid: [ BERAUN ACID 2.

e |

BBRAUN ACID 1.
==
2. CONCENTRATE name: BBRAUN ACID 2. |
Conversion factor (mS/em per mmolfl): 0.10500
Default value: 14.3 | mstem)
3, CONCENTRATE name: BERAUN ACID 3. |
Gonversion factor (mS/em per mmoll): 0.10500
Default value: 14.3 | mstem) ﬁ
e | =0 3l
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There are 20 concentrate names and the
conversion factors for the conversion of
conductivity values.

If necessary the name and the conversion factor
[mS/cm per mmol/l] can be set, for the selected
bicarbonate type.

1. Click the BIC icon to activate the menu for:
- BIC without NaCl
- BIC with NaCl.

The current bicarbonate type without NaCl can be
selected:
e Bicarbonate without NaCl (2 - 4 mS/cm)

Activate BIC without NaCl by pressing a free
section of the window.

1. Click the BIC without NaCl window if
necessary to edit the bicarbonate name.

2. Click the Conversion window if necessary to
change the conversion factor [mS/cm per
mmol/1].

3. Click the Default Value window if necessary to
change the value [mS/cm].

4. Click the ACID icon if necessary to edit the
following parameters:
e  Acid Concentrate Name
e  Conversion Factor [mS/cm per mmol/I]
e  Default Value
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BIC with NaCl
Machines with a BIC Cartridge Option
It is prohibited to use (select/activate) a bicarbonate concentrate with
NaCl if the machine has a BIC cartridge holder.

The unit mmol/l (NaCl concentration) must not be used if bicarbonate
concentrate with NaCl is applied.

You can select the current bicarbonate type with
NaCl:
e Bicarbonate with NaCl (4 - 7 mS/cm)

1. BIG without NaCl BIC without NaCl. A . . . .
: ._" e - | ! The BIC with NaCl is activated by pressing a free
Conversion factor (mSfem per mmolfl): 0.09500 . .
section of the window.
Default value: 30 |msem)
The current acetate concentrate can be selected.
Selected acid: ( B.BRAUN ACID 1. | e The name and the conversion factor [mS/cm per
- mmol/l] can be entered if necessary for the
EC with aCl different acetate concentrates.
0.09500 . . . :
58 | 1. Click the BIC with NaCl window if necessary to
edit the bicarbonate name.
ETOALHR m 2. Click the Conversion window if necessary to
change the conversion factor [mS/cm per
mmol/1].

3. Click the Default Value window if necessary to
change the value [mS/cm].

4. Click the ACID icon if necessary to edit the
following parameters:
e  Acid Concentrate Name

Selected acetate: BBRAUN CONCENTRATE 1. | e Conversion Factor [mS/cm per mmol/I]

MB’ e  Default Value

5. Scroll down to the end to set further

Selected bicarbonate: | BIC without NaCl | parameters.

BICEl
Selected acid: ( B.BRAUN ACID 1. ]
e S xS - F |
Dialysate flow: 500 | mumin]

=}

Dialysate temperature: 370 |ro ﬁ

w] _ETE]

Temperature Measurement Unit You can set the temperature measurement unit between °C and F.
1. Click the F key to set to Fahrenheit.
Dialysate Flow You can preset the dialysate flow for therapy.
1. Click the ml/min key to set the dialysate flow.
Dialysate Temperature You can set the dialysate temperature for therapy.

1. Click the °C key to set the dialysate temperature.
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4.7.1.2 Blood Side Parameters

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. Use the scroll bar until the

A .
Dialysate side parameters: ﬁg = following menu appears.
Blood side parameters: @
Min-Max parameters: i"‘:

% =]

2. Activate the Blood Side Parameters menu with
the Blood Side icon. The following menu is
opened.

BS Pressure Test with equalization of pressure: YES |-

Default blood flow at End of Therapy: 100 | [mlimin]

[

The following parameters can be set:

e Blood Side BS Pressure Test with Equalisation

Chamber-free AV-Line is possible: YES l- of Pressure

AV-Lins wilh PEE connacior: - o | o Default Blood Flow at End of Therapy
e Chamber-free AV Line is Possible

+ AV Line with PBE Connector

Blood Side BS Pressure Test with  YES
Equalisation of Pressure If the YES key is pressed: The system performs a relief (equalisation) of the

pressure at the end of the blood side BS pressure test via the main flow
(dialyser).
NO
If the NO key is pressed: The system does not perform a relief (equalisation) of
the pressure at the end of the blood side BS pressure test (venous tubing clamp
SAKV opens and some fluid escapes from the venous line, as before).

Default Blood Flow at End of Therapy  You can preselect the blood flow which will be preset at the end of a therapy.
1. Click the ml/min key to set the default blood flow at the end of a therapy.

Chamber-free AV Line is Possible  YES
The chamber symbols can not be selected in the level regulation menu in
therapy. The selected Chamber-free AV Line appears.
NO
The chamber symbols can be selected in the level regulation menu in therapy.
The selected Chamber-free AV Line does not appear.

AV Line with PBE Connector  YES
Activate if AV lines with PBE pressure connection are used.
NO
Do not activate if AV lines without PBE pressure connection are used.
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4,7.1.3 Min-Max Parameters

1. Activate the System Configuration menu with
the System Configuration key in menu

Treatment Support. Use the scroll bar until the
Dialysate side parameters: following menu appears.
Blood side parameters:
Min-Max parameters:

e |

2. Activate the Min-Max Parameters menu with
the MIN-Max icon. The following menu is

opened.
Delta PA min.: i ) )
el P The following parameters can be set in the Min-
Delta PA max.: Max Parameters menu:
Limit Maximum PBE: e Delta PA min.
Limit Delta PBE: e Delta PA max.
Limit Maximum TMP e Limit Maximum PBE
Limits LowlHigh TWP: e Limit Delta PBE
Hich e Limit Maximum TMP
e Limits Low/High TMP
-~
f"‘" e Extended TMP Limit Range Key is Displayed in

Treatment

e Select Extended TMP Limit Range

Delta PA min.  You can set the lower relative alarm limit for the
PA limit window.

Delta PA max. You can set the upper relative alarm limit for the
PA limit window.

X
5]
>

200 mmHg

v

Fig.: Limit Window for PA
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Limit Maximum PBE  The maximum limit for the monitoring of PBE in
therapy can be set.

Limit Delta PBE  The permissible changes for PBE during therapy
can be set.

Limit Maximum TMP  The maximum upper TMP limit for the monitoring
in therapy can be set. This value is always active if
no relative monitoring is active (see description
for Limits Low/High).

Limits Low/High TMP  The relative lower and upper limit can be set in %
for TMP monitoring in therapy.

Limit OFF: Monitoring is not performed
(activated)

Limit OFF: Monitoring is performed
(deactivated)

Minimum TMP Alarm Window  The limit window is at least as large as predefined
independent of the relative low and high limit.
The default is 20 mmHg and can be changed in
the limits of 20 to 100 mmHg.

3. Use the scroll bar until the following menu
appears.

Limit Delta PBE: 150 |[rnrnHu} A

Limit Maximum TMP: 350 | mmte)

Limits LowlHigh TMP: Low 40 | (%] i
High 40 | %] &J

Minimum TMP alarm window: 20 | [mmHg]

Extended TMP-imit range button is displayed in Treatment: il!

|

Select extended TMP-limit range:

Extended TMP Limit Range Key is Displayed in Treatment  The user can select the extended TMP range.

NO The Extended TMP Limit Range key can not be
selected/enabled (shaded) if NO is selected.

YES The Extended TMP Limit Range key can be
selected/enabled (highlighted) if YES is selected.

Select Extended TMP Limit Range  If the key was selected, the extended TMP limit
range can be preselected during the start of the
therapy via the Extended TMP Limit Range.

If the key is not pressed  The TMP low limit range is set min. =10 mmHg.

If the key is pressed  The TMP limit range is extended to —100 mmHg
(absolute TMP value).
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Standard TMP Limit Range

If the Standard TMP Limit Range key is not

[mﬂ-|g] pressed:

Top TIVP Limit Value o the TMP low limit range is set min. —10
+3(X) mmHg.

If the normal window limits are reached:

70
[ 0 Relative Limits * a warning message is displayed (in alarm
min. TMP Alarm Window 50 at 40 % window)

A20
---------------------- s T 30-70nMmHg  « awarming tone is activated.

30 e treatment is not interrupted

(0] > Once the TMP reaches -10 mmHg:

L * e a warning message is displayed (in alarm
window)

Bottom TIVP Limit Value e awarning tone is activated
Example A ¢ an additional information is displayed

e treatment is not interrupted

[ | | [I The absolute limit value is -100 mmHg.
Tq) TVP Limit Value Once the absolute TMP value is reached:
+300 e an alarm is activated

e an alarm tone is activated

30 ...........................................

min M arm Win 20 at 40 % e machine is switched to bypass

e treatment is interrupted

Current
TVP

1212 - 28 MTHY  in example A the min. TMP alarm window (40 to
L 60 mmHg) is smaller than the relative limits of 30
to 70 mmHg. Thus the relative limits are valid.

or——— > In example B the min. TMP alarm window (10 to

-10 30 mmHg) is larger than the relative limits of 12

-100 to 28 mmHg. Thus the limits of the min. TMP
Bottom TIVP Limit Value alarm window are valid.

Example B
Extended TMP Limit Range

If the Extended TMP Limit Range key is pressed:

[mmHg] L e the TMP limit range is extended to —100
4 Top TMP Limit Value mmHg (absolute TMP limit).
Once this absolute TMP limit is reached:
110 | L ——— e analarmis act.ivate(-j
Ourrent mrin. TVP Alarm Window 20 Relative Limits * an alarm tone is activated
T™vP A20 mmHg at 40 % e awarning message is not displayed anymore

10f Y 12 28““' g e treatment is interrupted

e machine is switched to bypass

(0] >
'1°°lBottorn11VP Linit Value

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-1-1_1-2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dialog™ swo. fmsiisevice rogram 2000 e

4,7.1.4  Arterial Bolus Parameters

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. Use the scroll bar until the

ﬂ following menu appears.

Arterial Bolus parameters:

Single Needle parameters:

=1
hd
Heparin parameters: M

v
e | =4 3|

2. Activate the Arterial Bolus Parameters menu
with the Arterial Bolus icon. The following
menu is opened.

The following parameters can be set in the
Asterial Bolus with SAKA support: YES - Arterial Bolus Parameters menu:

e Arterial Bolus Volume

o Arterial Bolus with SAKA Support

Arterial Bolus Volume: 100 |[hl|]

Arterial Bolus Volume  The volume for an arterial bolus can be set.

Arterial Bolus with SAKA Support  The arterial tubing clamp SAKA can be used to support an arterial bolus in the
Arterial Bolus Parameters menu. Prerequisites are:

e Arterial tubing clamp SAKA present
e An arterial line system with infusion access is present between the SAKA
and blood pump
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4.7.1.5 Single-Needle Parameters

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. Use the scroll bar until the
following menu appears.

Arterial Bolus parameters:

Single Needle parameters:

Heparin parameters:

e |

2. Activate the Single-Needle Parameters menu
with the Single-Needle icon.

Sirlo Noadks Vabio P —— -190 |[mHgI The following parameters can be set:
_ _ Single-Needle Valve (Control Pressures)
Max Control Min PV: 150 |mmHg

e (Single-Needle SN Valve) Limit Min PA
e Max Control Min PV

e Control Min PV

e Control Max. PV

Control Min PV: 100 |[m1Hgl
Control Max PV: 350 I[nranl

Single Needle Cross-Over Control PA: -180 | mmHg)

Control PV: 360 |immkg)

Single-Needle Cross-Over (Control Pressures)
e Control PA
e Control PV

Single-Needle Valve  (Single-Needle SN Valve) Limit Minimum PA
The minimum limit of the arterial pressure PA can be set for the single-needle
valve mode.

Maximum Control Minimum PV

The maximum lower venous control pressure can be set for the Single-Needle
Valve option. For safety reasons it is necessary to limit the maximum value for
the lower venous control pressure for the SN valve. The maximum setting is
150 mmHg (default setting).

Furthermore the control pressure PV can be set. Thereby the blood pump is
started/stopped and the venous tubing clamp currentless closed SAKV-SG is
opened/closed.

Single-Needle Cross-Over  The control pressures for PA and PV can be set for single-needle cross-over.
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4.7.1.6  Heparin Parameters

You can set the parameters in the Heparin
Parameters menu and select a syringe type.

Arterial Bolus parameters:

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is

Single Needle parameters:

opened.

Heparin parameters:

B

2. Activate the Heparin Parameters menu with
the Heparin Parameters icon. The following

menu is opened.

Treatment Without Heparin:
Heparin measurement unit:
Conversion factor heparin [[E/ml]:
Heparin rate:

Heparin bolus velume:

Therapy baginning bolus:

[

The following parameters can be set:
_= (. .
1000 | o

30 |lmlfhi .

Treatment without heparin
Heparin measurement unit
Conversion factor heparin [IE/mI]
Heparin rate

Heparin bolus volume

Seleoted syringe: (

Omnifix 30 ml

o Therapy beginning bolus

B

Selected syringe

Treatment Without Heparin

Heparin Measurement Unit

Conversion Factor Heparin [IE/ml]

Heparin Rate
Heparin Bolus Volume

Therapy Beginning Bolus
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YES
The treatment is not started with heparin if the YES key is selected, i.e. the

default is set to treatment start without heparin. The heparin pump alarms are
disabled.

NO
The treatment is started with heparin if the NO key is selected, i.e. the default
is set to treatment start with heparin. The heparin pump alarms are enabled.

The measurement unit [IE/H] or [ml/h] can be selected for heparin.

You can set the conversion factor ([IE/ML] depending on the mixing ratio, if the
amount of heparin should be displayed in international units (IE). The
conversion factor describes the quantity of IE in 1 ml solution, e.g. 1000 IE
represent in 1 ml solution 1000 IE heparin.

The heparin rate can be set to [IE/h] or [ml/h], depending on the selected unit.
You can select the bolus volume for the heparin bolus.

An automatic bolus can be administered at the beginning of a therapy. The
heparin bolus is performed by the venous red detector RDV.
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Selected Syringe  The selected syringe type is used in therapy.

Heparin Pump Compact  You can set the syringe name and the inner diameter of the syringe.

| 3. Activate the Selected Syringe menu with the
_ Selected Syringe icon. The following menu is
A

opened.

10. Syringe name & volume: _Omnifix 20 ml |
o o 1980 | m
1. Syringe name & volume: _Omnifix____10ml |
Inner diameter: 16.05 | mmi

v
| ] B - 3l
e | e
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Rinsing Parameters

Rinsing parameters: M
UF parameters: B |
Disinfection parameters: = !@l

e |

Priming without Reciroulation: il-
Filing BP Rate: 100 | mirmin]
Filling BP Volume: &] {mi]
Automatic rines program after selftasts: - LI
User Message for BS Filled ? - .LI
Rinsing Blood Flow: _&J [mbimin]
Rinsing Dialysate Flow: 500 | mimin

[

e |

User Message for BS Filled ?

Rinsing Blood Flow: 200 | fmimin)
Rinsing Dialysate Flow: 500 | tmimin
Rinsing Tirma by UFP: M {himin]
Rinsing Rate by UFP: 203 | miny

Rinsing Volume by UFP:

200 |

Blood Flow for connecting patient:

100 |[rnh'min1

e |
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The Rinsing Parameters can be set in the Rinsing
Parameters menu.

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

2. Activate the Rinsing Parameters menu with
the Rinsing Parameters icon. The following
menu is displayed.

The following parameters can be set:

¢ Priming without Recirculation

Filling BP Rate

o Filling BP Volume

e Automatic Rinse Program after Self Tests
e User Message for BS Filled?

¢ Rinsing Blood Flow

¢ Rinsing Dialysate Flow

e Rinsing Time by UFP

¢ Rinsing Rate by UFP

¢ Rinsing Volume by UFP

¢ Blood Flow for Connecting Patient
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Priming without Recirculation  If YESis activated
The blood pump stops 120 ml before the required filling volume. The 120 ml is
used for the blood pump self test. A warning message is not activated. Thus a
connection of the disposable for recirculation is not necessary after filling. An
automatic start of the rinsing is prohibited.

Filling BP Rate  You can set the BP rate to fill the blood line system (BS) for all rinsing modes.

Filling BP Volume  You can set the filling/rinsing volume for the A/V system.

With Rinsing Out of Machine
The filling of the dialyser is started after the filling BP volume is reached (e.g.
500 ml; min. 500 ml/standard 700 ml).

With Bag Rinsing
The blood pump BPA is stopped after the filling BP volume is reached (e.g. 500
ml). This allows the changing from two bags to one bag.

Automatic Rinse Program after Self Tests  If YES is Activated
The rinsing is automatically performed directly after the BS self tests.

If NO is Activated
The rinsing must be started manually after the BS self tests.

User Message for BS Filled?  If YES is Activated
A user message is displayed after the rinsing of the machine:

The BS system is filled until the - key is pressed and the filling BP volume
is completed. Thus the level can be set. Then the dialyser can be turned to fill
the DF side.

If NO is Activated
The filling of the dialyser is automatically started after the Filling BP Volume is
finished.

Rinsing Blood Flow  You can set the blood flow for rinsing. After the self tests BPA delivers a
longitudinal flow during rinsing. This depends on the rinsing mode.

Longitudinal rinsing (along the dialyser):
« Blood side inlet/outlet
o Water side inlet/outlet

Cross rinsing (through the dialyser membrane):
 Blood side to water side

Note

Interdependencies when changing parameters:
Change Automatic Adaptation from
Rinsing Time Rate
Rate Rinsing Time
Rinsing Volume Rate

Rinsing Dialysate Flow  You can set the dialysate flow for the rinsing of the dialyser in preparation.

Rinsing Time by UFP  You can set the rinsing time (for bag rinsing without substitution line (s-
online)). Thus rinsing via the dialyser membrane is possible. After the
termination of the rinsing time, rinsing is performed with min. UF.

Rinsing Rate by UFP  You can set the rinsing rate for the UFP to reach the Rinsing Volume by UFP.
The Rinsing Time by UFP is automatically recalculated.

Rinsing Volume by UFP  You can set the rinsing volume (via the dialyser membrane) for the Rinsing
Time by UFP. The Rinsing Rate by UFP is automatically recalculated.

Blood Flow for Connecting Patient  You can set the blood flow for connecting the patient (in therapy). The blood
pump BPA is started with this rate when the therapy is started.
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UF Parameters

4.7.1.8

The dialysate fluid parameters can be set in the UF
Parameters menu.

A 1. Activate the System Configuration menu with
Rinsing parameters: M the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).
UF parameters: B | =
Disinfection parameters: S !@l

B

&
Ll

2. Activate the UF Parameters menu with the UF
Parameters icon. The following menu is

opened.

minimal UF rate:
UF rate compensation?
Max, value of Upper limit UF rate:

Default value of Upper limit UF rate:

50 |[muh1
W | :
3000 | imiri .
2000 |lmlfhi .

UF volume:

Therapy time:

2000 |[mn o

Gross UF Rate vs. Blood Flow Alarm Limit

04:00 |Ih:mhl .

[

The following parameters can be set:
Minimal UF Rate

UF Rate Compensation?

Max. Value of Upper Limit UF Rate
Default Value of Upper Limit UF Rate

UF Volume

[%] e Therapy Time

B

B - >

Gross UF Rate vs. Blood Flow - Alarm Limit

Ll

Gross UF Rate vs. Blood Flow - Warning Limit
e UF Profile Editor

Minimal UF-Rate

UF Rate Compensation?

Max. Value of Upper Limit UF Rate
Default Value of Upper Limit UF Rate
UF Volume

Therapy Time

Gross UF Rate vs. Blood Flow -
Alarm Limit
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You can set the minimal UF rate.

If YES is Activated

If the Minimal UF Rate is active the UF rate is recalculated to reach the
required UF volume.

You can set the maximum value of the upper limit for the UF rate.

You can set the default value of the upper limit for the UF rate.

You can set the UF volume.

You can set the therapy time.

You can set and activate an alarm limit, i.e. an alarm (red) is activated if the
limit is reached. The alarm limit can only be changed if the warning limit was

changed in advance. The alarm can be acknowledged with the 2( key.

Setting Range
The alarm limit can not be set lower than the warning limit (even if the
warning limit is deactivated).

B. Braun Avitum AG



Dialog™ swo. faisiiservice rogram 200 s

Gross UF Rate vs. Blood Flow -  You can set and activate a warning limit, i.e. a warning (yellow) is activated if
Warning Limit  the limit is reached.
Setting Range
The alarm limit can not be set lower than the warning limit (even if the
warning limit is deactivated).

ﬂ There are no limit alarms for HDF machines in predilution.

Alarm Limit/Warning Limit Alarm Limit Warning Limit
deactivated deactivated No alarm/no warning in therapy
deactivated activated Warning in therapy if limit is
exceeded
activated deactivated Alarm in therapy if limit is exceeded
activated activated Alarm and warning in therapy if
limit is exceeded

UF Profile Editor  The UF profile can be edited in the UF Profile Editor. Editing can be performed
in the therapy mode and in the TSM service program.

Press the UF Profile Editor icon to open the UF
Profile Editor menu.

Default value of Upper fimit UF rate: m [mk]
UF volume: 2000

Therapy time: 04:00 [[‘h:min]

Gross UF Rate vs. Blood Flow A Limit | 0 e

Gross UF Rate vs, Blood Flow _ 30 I[%]
UF Profile Editor: m ﬁ

e | B - 5

CONST (Constant)
If this key is activated all intervals of the profile
are set to 100%.

W| lﬂlh| l? sl LIN (Linear)
If this key is activated only the first interval can

il be set. A linear adaptation is calculated for the
‘.W Ul 150 -
— I

remaining process.
Iﬂ

EXP (Exponential)

If this key is activated only the first interval can
be set. An exponential adaptation is calculated for
the remaining process.

o | m-_ﬂIJ
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Note

If both the LIN and EXP keys are not activated the response of the graph can be
selected individually. If an interval is changed the remaining intervals are
adapted accordingly. The last interval can not be modified, because this setting
is calculated from the previous interval settings.

Current Profile No.

The profile selected with this key is displayed and can be modified. Additionally
to 10 standard profiles 20 further profiles can be activated, displayed and
modified.

Profile No. 0
This is a constant 100% profile.

Profile No. 1t0 9
These profiles are pre-defined.

Profile No. 10
A profile which was edited in therapy and stored to a chip card (card reader
option).

Profile No. 11 to 30
These profiles can be edited in the TSM service program and stored under a
number.

UF Mode HD
The UF process of the activated interval is set to HD with the HD key.

UF Mode Sequential SEQ
The UF process of the activated interval is set to sequential with the SEQ key.
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HDF/HF Online Parameters

4.7.1.9

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. Use the scroll bar until the

i following menu appears (only HDF online
Rinsing parameters: M machines)
UF parameters: B |
HDF/HF Online parameters: e |

e |

L
"

2. Activate the HDF/HF Online Parameters menu
with the HDF/HF Online Parameters icon. The
following menu is opened.

HDF Substitution Flow

60 |[mmw

100 | [mbimin]

The following parameters can be set.

HF Substitution Flow e HDF Substitution Volume

DR vty ante low For Emichitiod 600 | tmimi e HF Substitution Volume

HOF Diaysate Flow for Prediution 700 | i « HDF Dialysate Flow for Postdilution
HOF/HF Infusion Bolus Volume 100 | e HDF Dialysate Flow for Predilution
Post/Predilution Selection PREDILUTION | ¢ HDF/HF infusion bolus volume

e Post/Predilution Selection

e |

HDF Substitution Volume  The HDF substitution volume can be set.

HF Substitution Volume

HDF Dialysate Flow for Postdilution
HDF Dialysate Flow for Predilution
HDF/HF Infusion Bolus Volume

Post/Predilution Selection
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The HF substitution volume can be set.
The HDF dialysate flow for postdilution can be set.
The HDF dialysate flow for predilution can be set.

The HDF/HF infusion bolus volume can be set.

You can set predilution for a HDF/HF online therapy by activating the

Predilution key.
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4.7.1.10 Disinfection Parameters

Disinfection after servicing in TSM
Before disinfection: rinse the machine to remove residual dialysate or

concentrate in the system.

Rinsing parameters:

UF parameters:

Disinfection parameters:

e |

Disinfection after each therapy:

Automatic Preparation Start after Disinfection:

Thermal disinfection:

Chemical disinfection:

Chemical disinfection, short:

Central Tharmal disinfaction:

Central manual chemical disinfection:

e |
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The disinfection parameters can be set in the
Disinfection Parameters menu.

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

2. Activate the Disinfection menu with the
Disinfection Parameters icon. The following
menu is displayed.

3. Scroll the menu with the scroll bar.
The following parameters can be set:

o Disinfection after each Therapy

o Automatic Preparation Start after Disinfection
o Thermal Disinfection

e Chemical Disinfection

o Chemical Disinfection, Short

o Central Thermal Disinfection

¢ Central Manual Chemical Disinfection

o Central Automatic Chemical Disinfection

e Rinsing

o Auto Switch-On with Rinsing (No Weekly
Schedule)
- Switch-On Time

o Auto Switch-On by Weekly Schedule
- Weekly Schedule
- Start on Sunday/Start on Monday

o Auto Switch-On without Daily Confirmation

e Maximum Out of Action Time (Day/Hour/
Minutes)

e Disinfection Configuration Data
Chemical (long), Chemical (short)

e Disinfection Configuration Data
Central Thermal, Central Chemical, Rinsing
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Disinfection after each Therapy

Automatic Preparation Start
after Disinfection

Thermal Disinfection

Chemical Disinfection

Short Chemical Disinfection

Central Thermal Disinfection

Central Chemical Disinfection

Rinsing

Auto Switch-On with Rinsing
- No Weekly Schedule

1/2010

If the YES key is activated, a disinfection must be performed after every
therapy.

YES
After disinfection and rinsing the Preparation and the self tests are started.

NO
After disinfection and rinsing the disinfection method is terminated.

You can enable the thermal disinfection with the YES key in the disinfection
program or disable with the NO key. If you select the NO key the thermal
disinfection icon is not displayed in the disinfection program.

You can enable the chemical disinfection with the YES key in the disinfection
program or disable with the NO key. If you select the NO key the chemical
disinfection icon is not displayed in the disinfection program.

You can enable the short chemical disinfection with the YES key in the
disinfection program or disable with the NO key. If you select the NO key the
short chemical disinfection icon is not displayed in the disinfection program.

The inlet feed-line and the machine are disinfected with hot water, if the
central facility loop-line is also disinfected with hot water (> 85°C).

The inlet feed-lines are disinfected with chemical disinfectants, if the central
facility loop-line is also disinfected with chemical disinfectants.

Rinsing of disinfectant residues: e.g. a disinfection was performed in the
evening and the residues are rinsed in the morning.

| DIALOG TSMMODE | s o The parameters for the switch-on without a
[Mar 25,2010 - 16d6- | System Configuration weekly schedule can be set in the menu Auto

Switch-On with Rinsing - No Weekly Schedule.
_ el | The keys for Auto Switch-On with Rinsing - No

by Weekly Schedule .
Weekly Schedule and Auto Switch-On by Weekly
Switch-On time: Weekly Scheduls: Schedule are interlocked.

06:30 | i Em Ssl:;;;n | - The machine is rinsed after the preselected
switch-on time. The key is only enabled if the

Auto Switch-On without daily confirmation:

function is selected.

= _ [

Maximum Out of Action Time:

[h:min]

Switch-0On Time

The switch-on time can be set (without a weekly
schedule).

e

; _IJ

LLE STATUS: 00000000 j
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Auto Switch-On by Weekly Schedule

The parameters for the switch-on and the weekly
schedule can be set in the menu Auto Switch-On
by Weekly Schedule.

Central automatic chemical disinfoction YES '-
- - .

Auto Switch-On with Rinsing
- no Weekly Schedule

Switch-On tima: Weekly Schedule:

[h:min] H‘ -

Auto Switch-On without daily confirmation YES |-

The keys for Auto Switch-On with Rinsing - No
Weekly Schedule and Auto Switch-On by Weekly
Schedule are interlocked.

Start on Sunday/Start on Monday

The table for the weekly schedule can either start
with Sunday or Monday.

Weekly Schedule

The parameters for the weekly schedule can be set
in the Weekly Schedule menu.

The selected disinfection method is performed
according to the preselected Weekday and Time
parameters:

Zitronensaeure 50%

e Monday, Tuesday ....... Sunday

Ziticnensastiie 50% e Night (Moon Symbol), Dialog switches off
after disinfection is completed

e Day (Sun Symbol), Dialog does not switch off
and remains in Rinsing

e Switch-On Time

¢ Disinfection Method

¢ Disinfectants

Zitronensaeure 50%

The table can also be modified by the user in the
therapy/disinfection mode.

Auto Switch-On without Daily Confirmation  If YES is Activated
No confirmation required for the automatic switch-on at the end of each
disinfection.

If NO is Activated
A confirmation is required for the automatic switch-on at the end of each
disinfection.

Maximum Out of Action Time  Limit OFF
The function is activated if the Limit OFF key is not pressed.

The Limit OFF key is activated in the default setting, the parameter keys are
disabled, i.e. parameter values can not be set.
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Disinfection Configuration Data
Chemical (long), Chemical (short)

The parameters for the disinfectants are set in the
Disinfection Configuration Data, Chemical (Long),
Chemical (Short) table. The following parameters

Disinfection Configuration Data are available:
e e (W;Ewﬁrn el o e ¢ Disinfectant Name, Type and Volume
o e oM e e ow e Reaction Time Long/Short
¢ Rinsing Time

e Operating Temperature

Puristeril 340 90 || 00:20 || 00:05 || 00:25 || 40 | o1 |
e Minimum Conductivit
Tiutol KF 90 || 00:15 || 00:05 || 00:25 || 60 || 105 ||| y

Details can be found in Chapter 3 repair

| 0] 00:00 00:00] 00:00| o] 00 |\/] instructions.

e |

Disinfection Configuration Data
Central Thermal, Central Chemical, Rinsing

The parameters for the water inlet system can be
set in the menu Disinfection Configuration Data,
Central Thermal, Central Chemical, Rinsing.

L

Disinfection Configuration Data Central Thermal:
Central Thermal, Central Chemical, Rinsing o Inlet Flow
e Time
Central Thermal Inlet Flow: 250 | [mimin] .
Central Manual Chemical:
Time: 00:30 |lh:rn'nl e Inlet Flow
o _ _ e Inlet Time
Central manual chemical Inlet Flow: 250 | mimin] .
= e Rinsing Flow
Inlet Time: 00:05 |[h:mh] e Rinsing Time
Rinsing Flow: 800 | pa— ﬁ Central Automatic Chemical:

— e Inlet Volume

- Sl - | 3” e Switch-off for Retention without Automatic
ﬁ, = ﬂ Switch-on

e Retention Time

e Rinsing Flow

e Rinsing Time

Rinsing:
e Inlet Flow
e Time
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Central Automatic Chemical Disinfection

The hypochlorite disinfectant Tiutol KF must be applied (mixing ratio
maximum 65 ml Tiutol KF per litre).

The user is responsible to integrate the dialysis machine in the dialysis
centre's central water loop system, if the Central Automatic Chemical
Disinfection is used.

The retention time must be < 10 hours if the retention is disabled, i.e. the
Retention Time is set to YES, thus, no Central Automatic Chemical
Disinfection.

This disinfection method can be used for the
disinfection of the water inlet line in dialysis
centres with central water loop systems.

fhermal dinfecton A defined inlet volume (disinfectant) from the
water loop line is sucked in as follows (see dotted

lines in the flow diagram):

e FPAJUFP decrease the water level in the
upline tank VB to the lower level sensor
NSVB

e The upline tank VB (approx. 260 ml inlet
volume) is filled with disinfectant to the
upper level sensor NSVB, due to the water
pressure at VVBE from

o the central water loop system

e Filling is repeated until the preselected
volume is reached

e Retention time (machine is switched off)

e Rinsing via VB, RVE, VLA, LA and FPA to the
outlet

(Chemical disinfection:

Chemical disinfection, short:

Central Thermal disinfection:

Central manual chemical disinfection:

Central automatic chemical disinfection

Rinsing:

B

Phase 1

e machine is filled and emptied 5 times, i.e the disinfectant is volume
controlled and sucked in and emptied by the central water loop line

Phase 2

e cyclic rinsing (time controlled -- rinsing time and rinsing flow

— Central Water Loop System

T e

M%---------- ...

]
]
1 1 1
e =
1
= : O
vl 1 1 ] 1 TSE VDE
1 I§ 1 1 1
13 H 2 1 1 :
1 [ I | e 1 LA Va 5
EKVB:WI:g - E :TSECBIG.F :Xﬁ:
L . i
=~ T T : AZNB 1
PE : TSH 1 BICP :
g;}-.-- ------ - 1 ° BL PDA
1 E—
1 I +§G—©M )
THE T e T Yo T T
E
)
\EB
—H—

Fig.: Flow Diagram - Central Automatic Chemical Disinfection of Water Inlet
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Inlet Volume

Central automatic chemical Inlst volume 260 |m The inlet volume can be selected.

Switch off for rm'tgm

it o YES Switch-off for retention without automatic

switch-on
Retention time 00:20 | h:min)

Rinsing Flow: 800 | tmbri
Rinsing Tirne: M {himin]
Rinsing Ilet Flow: 800 | mbmin
Time: 00:02 | i

NO - (ie: the automatic switch-on of the
machine is performed)

The retention time of the disinfectant in the
machine is according to the preset retention time.

YES - (i.e.. the automatic switch-on of the
machine is not performed)

The retention time of the disinfectant in the
machine depends on the switch-off time and from
the manual switch-on of the machine by the user.

Retention Time
If NO was selected

Switch off for retention The retention time is enabled and can be selected.
without automatic switch-on YES

If YES was selected

Retention time 00 20 ] [h:min] The retention time is disabled and can not be
selected. The retention time must be < 10 hours
for manual retention.

Rinsing Flow
The rinsing flow can be selected.
Rinsing Time
The rinsing time can be selected.

Central Chemical

A central chemical mode can be selected for the
automatic switch-on in the weekly schedule.

Operation

Short Zitronensaeure 50%

Central Thermal

Zitronensaeure 50%

Zitronensaeure 50%
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4.7.1.11 Filter Parameters

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. Use the scroll bar until the
following menu appears.

Fiter parameters:

Timings:

=
Dialyser parameters (Kt/V): ﬂ
©

e | =0

2. Activate the Filter Parameters menu with the
Filter icon.

The following parameters can be set for HDF
online and DF filters:

Filter Therapy No. Filter Operation Time [h]
Diacap Ultra | 150 | 500 |

o Filter Type, e.g. Diacap-Ultra

o Therapy No. (number of therapies)

o Filter Operation Time [h]

Filter  The filter type can be entered, e.g. Diacap-Ultra.
Therapy Number  The number of therapies can be set for the DF/HDF filters.

The following messages are displayed before Preparation, after the life-time
data for therapy numbers/filter operation time is expired (one of the first three
lines are selected/displayed depending on the filter/s which is/are expired):

<Check the DF Filter!> or

<Check the HDF Filter!> or

<Check the DF and HDF Filter!> or

<Check the life-time data on the service screen!>
<Do you want to continue with an expired filter?>

4_3

The message must be acknowledged with the key.

Filter Operation Time [h]  The operating hours can be set for the intended operation time of the DF/HDF
filters. The operating hour counter is active when DF Preparation is active.
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4.7.1.12 Dialyser Parameters (Kt/V)

1. Activate the System Configuration menu with
the System Configuration key in menu

Treatment Support. Use the scroll bar until the
following menu appears.

Filter parameters: E_
Dialyser parameters (Kt/V/): ’%
Timings: Q

B

2. Activate the Dialyser Parameters (Kt/V) menu
with the Dialyser icon.

Default Target Kt/V:

Urea Distribution Volume Formula (see Help of buttons):

Height measurement unit of Watson formula:

! feet-inches | °

Default Setting for Treatment Mode:

Warning of Kt/V Target-Projected deviation:

A The following parameters can be set.
120_Jig — e Default Target Kt/V
Basic o Urea Distribution Volume Formula

Height Measurement Unit of Watson Formula

o Default Setting for Treatment Mode:
Warning of Kt/V Target Projected Deviation

KtV Table - Manual INPUT:
Setting Clean/Total Blood Volume [%]:

e Kt/V Table - Manual INPUT:
Setting Clean Blood Volume [%] Enabled

B

e Warning for Saving Kt/V Table

S .

Dialyser Filter Urea Clearance Data

Default Target Kt/V

Urea Distribution Volume Formula
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If Nexadia-BSL is selected
Only the first parameter point Default Target Kt/V is displayed, but Kt/V is still
active in Nexadia-BSL.

If WAN-BSL is selected
No display, Kt/V is not active in WAN-BSL, i.e. empty screen.

The target value is the Kt/V value at the end of a therapy. The target is set by
the user.

Kt/V can be calculated with one of two different equations.

Urea Distribution Volume Formula (Basic)
The calculation is according to the following equation:
V (litres) = 0.58 x Dry Weight (kg)

Urea Distribution Volume Formula (Watson)
The calculation is according to the following Watson equation:

Male:
V (litres)=2.447 — 0.09516 x Age (years) + 0.1074 x Height (cm or feet/inch) +
0.3362 x Dry Weight (kg)

Female:
V (litres)=-2.097 + 0.1069 x Height (cm or feet/inch) + 0.2466 x Dry Weight

(kg)
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Height Measurement Unit of  The unit [cm] or [Feet/Inch] can be selected.
Watson Formula

Default Setting for Treatment Mode:  If the calculated Kt/V from the set parameters is smaller than the set target
Warning of Kt/V Target Projected Deviation ~ value a message is activated.

Kt/V Table - Manual INPUT:  If YES is Activated
Setting Clean Blood Volume [%] Enabled The ratio can be edited subsequently in therapy for adaptation to the
calculated Kt/V value.

Warning for Saving Kt/V Table A warning message can be enabled for saving the Kt/V table.

Dialyser Filter Urea Clearance Data

The Kt/V is approximately calculated via the

, - - Dialyser Filter Urea Clearance Data for the
ko br s YV 1ol e ! E selected dialyser (see table, use scroll bar to see
Dialyser Filter-Urea Clearance Data — table).
DF1LDF2 - Ihnnh Flow BFLBF2, .. HBFE - Blood Flow
. e Details can be found in Chapter 3 repair
Filter Name DF1 | BF1 | BF2 | BF3 | BF4 | BF5 | BF6 instructions.
(Dotaul Fitle on arosn) DF2 | 100 | 200 | 300 | 400 | 500 | 800
Fype mbimin mlimin

500 o 178 || 217 || 242 o] o |

Diacap LOPS 10 |

ool off off off off o] o]

o | & -0 >l
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4.7.1.13 Kt/V-UV Parameters

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. Use the scroll bar until the
following menu appears.

Filter parameters:

Kt/V-UV parameters:

Timings:

e |

2. Activate the Kt/V-UV Parameters menu with
the Kt/V-UV icon.

The following parameters can be set.
o Default Target Kt/V
e  Kt/V Correction Mode

Default Target Kt/V:

KtV Correction Mode:

Default Setting for Treatment Mode: e Single Pool / Equilibrated

e  Default Setting for Treatment Mode: Warning

Warning of KtV Target-Projected deviation: . -
e e = of Kt/V Target-Projected Deviation

Warning for saving KUV Table: e  Warning for Saving Kt/V Table

e |

Default Target Kt/V  The target value is the required Kt/V value at the end of a therapy. The target is
set by the user.

Kt/V Correction Mode  For Kt/V-UV, i.e. Adimea option.

Single Pool / Equilibrated  The Single Pool parameter or the Equilibrated parameter can be selected
according to the requirements of the physician/customer.

Default Setting for Treatment Mode:  If the calculated Kt/V from the set parameters is smaller than the set target
Warning of Kt/V Target-Projected Deviation ~ value, a message is activated.

Warning for Saving Kt/V Table A warning message can be enabled for saving the Kt/V table.
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4.7.1.14 Timings

1. Activate the System Configuration menu with
the System Configuration key in menu

Treatment Support. The following menu is
opened and displayed (scroll with scroll bar):
Filter parameters: E_
d ] g Ks
Kt/V-UV parameters: Kt
=
Timings: Q

v
e | =0 3l

2. Activate the Timings menu with the Timings
icon. The following menu is displayed.

P oo 2ot witdoet deapareis tie: 500 [ fseel The following parameters can be set:

Soreer et apphararee: e I- e Parameter setting window disappearing time
_ — e Screen saver appearance

Appearing time: SO0 | tse

e Appearing time

Parameter Setting Window  You can set the automatic disappearing time for the Parameter Setting
Disappearing Time  Window (lower screen in therapy).

Screen Saver Appearance  You can activate a screen saver with the YES key. The actual image on the
screen is then replaced by the screen saver, according to the preset time. The
original image appears in case of an alarm or if the screen is touched. The
following screen savers are activated:

Therapy selection: B.Braun logo, date, time

Preparation: B.Braun logo, time, status line
Therapy and end of therapy: Time cake, remaining time, status line
Disinfection: Time cake, disinfection mode, phase

Appearing Time  You can set the appearance time of the Screen Saver.
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4.7.1.15 Language Selection

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

Language selection:

Summer time setting:

i)
ABPM parameters: E
i

2. Activate the Language Selection menu with
the Language Selection icon.

3. Select the English or German language or an
additional available language.

4. The following menu is displayed (or if available

- I additional languages).
. I If English is selected the therapy and TSM

language is English. If German is selected the
therapy and TSM language is German. If an
additional language is selected this language is
used in therapy. The TSM language is English.
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4,7.1.16 Automatic Blood Pressure
Measurement ABPM

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

Language selection:

Summer time setting:

i)
ABPM parameters: L
ol

Vv
% =]

2. Activate the ABPM Parameters menu with the
ABPM Parameters icon. The following menu is

N opened and displayed.

Delete Button for Data: NO .

: - -—I = The following parameters can be set:

001 = o vk (P oer b e i at ot i) YES '- « Delete Key Data

e EN e | e Auto Start of Cyclic Reading (from Patient
Taking over limits from pationés paramators - NO | Identification Media)

e ABPM Cyclic Reading Stop at Entering
Disinfection

e Taking Over Limits from Patient’s Parameters

Delete Key Data  If YES is Activated
In therapy a delete key is displayed in the ABPM menu. The measurement data
can be deleted in the table.

If NO is Deactivated
The measurement data is saved in the table until the end of therapy and can
not be deleted.

Auto Start of Cyclic Reading (from Patient NO
Identification Media)  The cyclic blood pressure measurement must always be selected manually.

YES
If the cyclic blood pressure measurement is on the patient chip card, ABPM is
automatically activated at the beginning of a new therapy.

ABPM Cyclic Reading Stop at Entering  The cyclic reading of the ABPM is stopped at entering the disinfection.
Disinfection

Taking Over Limits from Patient's  The limit values in therapy, e.g. for systole/diastole can be stored on a patient
Parameters  chip card. These limit values are taken over if the patient chip card is read.
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4.7.1.17 bioLogic RR® GL Parameters

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

2. Activate the bioLogic RR® Comfort menu with
the bioLogic RR® Comfort icon. The following
menu is opened and displayed.

Language selection:

ABPM parameters: bioLogic RR® GL (GL: Guide-Line)

Note: bioLogic RR GL = bioLogic RR Comfort

The parameters for the bioLogic RR® Comfort can
be set in the System Configuration, bioLogic RR®

5” Parameters menu, if the option was already

selected and activated in the Production Report
menu.

<1
A,
bioLogic RR GL parameters: g

The following parameters can be set:

e  Guide Line Mode

e  Suggested SYS (Systolic) Lower Limit
e biolLogic RR Algorithm ID

GuidelLine mode: YES '-

[

Suggested SYS lower limit: : '-

bioLogic RR Algorithm ID: 100

Guide Line Mode  Press YES key to enable the Guide Line (GL) mode of the bioLogic RR® Comfort
option.

If NO is selected the bioLogic RR® Comfort option is used without the guide
line (GL) mode.

Suggested SYS (Systolic) Lower Limit  If Guide Line Mode: YES
The suggested systolic lower limit can be selected. The suggested systolic lower
limit can be used in therapy to set the SYS lower limit.

If Guide Line Mode: NO
The suggested systolic lower limit can not be selected (see bottom figure).

bioLogic RR Algorithm ID 1D Number 200
The ID number 200 indicates that the Guide Line Mode is enabled and can be
used in therapy.

ID Number 100
The ID number 100 indicates that the Guide Line Mode is not enabled and can
not be used in therapy.
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4.7.1.18 Summer Time Setting

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

Language selection:

Summer time setting:

i)
ABPM parameters: b
i

o | =0 >l

2. Activate the Summer Time Setting menu with
the Summer Time Setting icon. The following

—_— menu is displayed.
Buaiyok ik tans: Mar 28, 2010 | g The following parameters can be set:
_02:00 [ e Begin of summer time
Endaf iran e Oct31,2010 | may o End of summer time
03:00 |[h:minl e Time difference
Time difference: 01:00 | tmin |

Ll

| 2 al =

Begin of Summer Time  If necessary you can set the start of the summer time (date and hour).

End of Summer Time  If necessary you can set the end of the summer time (date and hour).
Time Difference  If necessary you can set the time difference between summer and winter time.

Note: The Time Difference should be set to 00:00 for countries where
daylight saving time is not applicable.
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4.7.1.19 Miscellaneous Parameters

Miscellaneous parameters:

DBl parameters:

Preventive Maintenance

e |

Click sound:

s [[S

Warning and writing (saving) Patient Parameters:

Skip Selftest: - NO |
Automatic Preparation Start: YES l-
Data validation with: o kay I-

UF Profile Editing in Treatmant:

Manual Bypass Confirmation Window:

e

Further parameters can be set in the

Miscellaneous Parameters menu.

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

2. Activate the Miscellaneous Parameters menu
with the Miscellaneous Parameters icon. The
following menu is displayed.

The following parameters can be set:

e Click Sound

e Warning and Writing (Saving) Patient
Parameters

o Skip Self Tests

e Automatic Preparation Start

o Data Validation with

e UF Profile Editing in Treatment

e Manual Bypass Confirmation Window

e End of Therapy Sound Duration

e Chopped Alarm Sound

e Suppression of Warning Sounds in Preparation

e Automatic Reinfusion Start at Entering End of
Treatment

Click Sound

Warning and Writing (Saving) Patient
Parameters

it Skip Self Tests
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If you activate the YES key a click sound is activated if a key or the touch
screen is pressed.

If you click the YES key you can generate a warning message to save the
patient data in the following cases:

e The patient data was loaded from the data media

o The therapy was terminated without saving the patient data

It is only permitted to activate the Skip Se/f Test function for servicing.

It is prohibited to run a therapy with a patient if the Skip Se/f Test
function is activated.

The self test must be passed successfully prior to a therapy.
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Automatic Preparation Start

Data Validation with

UF Profile Editing in Treatment

Manual Bypass Confirmation Window

End of Therapy Sound Duration

Chopped Alarm Sound

Suppression of Warning Sounds in
Preparation

Automatic Reinfusion Start at
Entering End of Treatment

Preparation is started after the machine is switched on, if the machine was in
therapy selection mode when switched off.

Data validation with the Key:

The confirmation of the data validation for the UF profiles is performed via the

- key.

Data validation with the Touch:

The confirmation of the data validation for the UF profiles is performed via the

ﬁ‘ key (touch screen) in the menu.

The editing of the UF profiles can be performed in treatment.

The confirmation window for bypass can be enabled with YES. Thus every
bypass switching must be confirmed manually.

The duration of the sound can be reduced at the end of a therapy.

Two different alarm tones can be selected.

NO
e Standard continuous alarm sound

YES
e  Chopped alarm sound

Some warning sounds can be suppressed during preparation. See instructions
for use (chapter 4.3) for details.

A window is automatically opened at the end of therapy. This window must be
confirmed at the end of the therapy for the reinfusion of the blood.
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4.7.1.20 DBI Parameters

Miscellaneous parameters:

DBl parameters:

Preventive Maintenance

B

Message warning time (min):

Data set:

DBI 1.61

DBI 1.72

DBl 2.00

DBI2.20

DBI2.21

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-1-1_1-2010.doc/pdf <110301> yymmdd

DBI parameters can be set in the Dialog Bedside-
Link Interface DBI Parameters menu.

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

The DBI menu is present and can be opened if DBI
Nexadia was selected in the Production Report,
Low Level Options. Various DBI parameters can be
selected in the DBI Parameters menu.

Baud Rate (kBaud)

The default for the Baud rate is 38.4 kBaud.

Automatic User Logout Time (min)

An automatic user logout time can be set and
activated. After the automatic logout the user has
to log in again before he is able to confirm any
messages, medications or checklist entries.

Message Warning Time (min)

A message warning time can be set and activated.
Thereby it is possible to inform users of any
unconfirmed messages, medications or checklist
entries, before the end of a therapy.

Note:

The data set must be set according to the
support of the Nexadia software.

Data Set DBI 1.61 (applicable for Nexadia)
Data Set DBI 1.72 (not applicable)

Data Set DBI 2.00 (default)

Data Set DBI 2.20 (not applicable)

Data Set DBI 2.21

The data set DBI 2.21 is required for the extension
of the Nexadia functionality, e.g. support of the
option biologic RR Comfort and Adimea; the
mmol/l unit can be used. The Nexadia protocol
must be supported by the host computer.
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4.7.1.21 Preventive Maintenance

Preventive maintenance parameters can be set in
the Preventive Maintenance menu.

1. Activate the System Configuration menu with
the System Configuration key in menu
Treatment Support. The following menu is
opened and displayed (scroll with scroll bar).

Miscellaneous parameters:

with the Preventive Maintenance icon. The
following menu is displayed.

Preventive Maintenance You can define an interval for a preventive

DBl parameters: DBI 2. Activate the Preventive Maintenance menu
— maintenance PM. If this feature is selected (YES):

the user is informed about the necessity of a
preventive maintenance. A warning message is

=
= displayed in the transition phase end of
?‘"’ ‘[j| )” treatment/start of disinfection. The message is

displayed according to the following conditions:

e once if status is < 5 % of set condition
e every time if set condition is expired

The following warning message is displayed:

Freveniue Meintonance A Preventive Maintenance Recommended
== The set preventive maintenance interval is expired.

Warning for Preventive Maintenance: ves | [RNOIN Please inform your service technician.

P o R

Setting Elapsed Month: 12 | [months]

P tve Maint = plishiod I

One of three modes can be selected to calculate the next preventive

service.
Load-Interval A warning message is enabled under the following defined
conditions:
EIapsedT
wic k) e YESis selected
o the user is never warned in the first 9 month period
e the user is always warned after a 18 month period
e the user is warned between a 9 to 18 month period if the
? working time is more than 4,000 hours after the last reset.
18 Bapsed
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Elapsed Months A warning message is enabled if YES is selected and the preselected
period of months is expired.

Note: The manufacturer recommends an annual preventive
maintenance and the replacement of the wear and tear
parts from the preventive maintenance kit.

Elapsed WTC A warning message is enabled if YES is selected and the set working
(Working Time Counter) time is elapsed.
Preventive Maintenance Accomplished Press the Preventive Maintenance Accomplished key and then the

Save icon after the preventive maintenance was performed.
Consequently a new preventive service period is started again after
the machine is switched off and on.
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4.7.2  Trends and Trend Groups

Six different trend groups can be selected for the
treatment mode. Three treatment parameters can
be configured individually for each group.

System Configuration

Treatment Support key in the TSM Main Menu.

| 1. Activate the Treatment Support menu with the
The following menu is opened.

The following settings can be selected:
e Cursor (left and right)
e Time display

Selection of trend groups
Trends & Trend Groups | * group

e | 3

Cursor (left and right)  The last treatment results can be displayed. You can shift the time base in one
minute increments with the left or right cursor. The time is displayed in the
Time Display window. A specific time can be selected in the graphics with the
time base. Thus the corresponding events can be displayed.

Time Display  You can position the time base on a certain treatment time. The corresponding
events can be displayed.

Selection of Trend Groups  You can select the Trend Groups menu. Six different graphic blocks can be
selected. Three treatment parameters for each block can be configured
individually.

2. Activate the Trend and Trend Groups menu with
the Trend and Trend Groups key in the

Treatment Support menu. The following menu
5 is opened and displayed.
? 3. Activate the Trend History menu with the Trend
Sanpernb st x History window.
00
Achesl END Conduclivily 777 .
1
00
Achel Bic. Conduclivity 777 ?
000 J0: 18 030 LY J1:00 him
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Six trend groups are available. The trend group
with the red arrow can be selected.

Actual Dialysate Flow i i

hine e - P | 4. Actlvate_ the Trend Groups menu with the Trend
Actual Bic. Conductivity Groups icon.

Actual Blood Flow

Actual Phase Volume Edit
Actual Treated Blood Volume

Actual Net UF Volume
Actual Value TMP Edit
Actual Speed UF Pump

|

Actual Value PBE
Actual Venous Pressure Edit
Actual Arterial Pressure

Number of events
Event list Edit
Actual Degassing Pressure (PE)

=0 3}
Actual Temperature Heater Inlet jl

Actual Temperature Degassing Edit
Actual Heater Status

Edit Key

Three treatment parameters can be selected for

Actual Dialysate Flow one group from a parameter list.
Actual END Conductivity : : . o
Actual Bic. Conductivity 5. Activate the Edit menu with the Edit icon.
6. The treatment parameters in the six trend
Actual Blood Flow groups can be modified.
ﬁgttgl ;ﬁsﬁmvome 7. The default pa}rameters can be reset with the
AD Ai Set Defaults window.
Actual SAD Air Volume
Actual SAD Air Volume (SUP)
Actual Arterial Pressure
Actual Arterial Pressure (SUP) V|

£ 3
D R
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4.8 Manual Test and Calibration

Treatment Support
Manual Test & Calibration
Production Report
Service Reports
Working Tin-_g:; gm.lr]: ?Eu: | u | DIALOG 'Je;ii;r:'lzuﬂbar

TL Manual Test & Calibration

LL Manual Test

LL Manual Calibration

G| 3

4.8.1 Top Level Manual Test and Calibration

Buttons & Lamps & Sounds Supervisor Window Test
Monitor Test File System Check
Touch Screen Calibration ABPM Maintenance
Brightness DBI Maintenance
Card Reader and Card Check Kt/V-UV Sensor Test
USB-Port Properties DSl Test
| 3
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The menu contains test and calibration functions.
The user can test all basic operations and calibrate
components (e.g. sensors and pumps).

The TSM Main Menu appears after the machine is
switched on.

1. Activate the Manual Test and Calibration
menu with the Manual Test and Calibration
key in the TSM Main Menu. The following
menu is opened.

You can perform functional tests, a touch screen
calibration, and the test of present options in the
Top Level Manual Test and Calibration menu.

1. Activate the TL Manual Test and Calibration
menu with the TL Manual Test and Calibration
key.

Buttons, Lamps and Sounds

Monitor Test

Touch Screen Calibration

Brightness

Card Reader and Card Check (Option Card
Reader)

USB Port Properties

Supervisor Window Test

File System Check

ABPM Maintenance (Option ABPM)

DBI Maintenance (Option Nexadia-BSL)
Kt/V-UV Sensor Test (Option Adimea)
DSI Test (Option Crit-Line)
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4.8.1.1 Buttons, Lamps and Sounds

Click Sound
Alarm Seund
Chopped Alarm Sound

ABPM Alarm Sound

Therapy End 100%

= LAMP
Warning Sound

Therapy End 50% ?E‘F j

boards OSDs)

Click Sound

Alarm Sound

Chopped Alarm Sound

ABPM Alarm Sound

Warning Sound

Therapy End 100%

Therapy End 50%

ke

@ OHBAN

The Click sound can be checked.

The Alarm sound can be checked.
The Chopped Alarm sound can be checked.
The ABPM Alarm sound can be checked.

The Warning sound can be checked.

The Therapy End 100 % sound can be checked.

The Therapy End 50 % sound can be checked.

Check key for blood pump.

stop
Check key/lamp for blood pump.

|
Check key for blood pump.
Check alarm (confirm) key and lamp (LED).
Check (enter) key and lamp (LED).

1. Activate the Buttons, Lamps and Sounds menu
with the Buttons, Lamps and Sounds key in the
TL Manual Test and Calibration menu. The
following menu is displayed.

In the Buttons, Lamps and Sounds menu the
LAMP following functions can be tested:

e different sounds
o -
L start P(
e LEDs for /A (on front

panel board FPB)

o LEDs for signal lamps (on optical status display

Check red LED for signal lamp (on optical status display boards OSD).

Check yellow LED for signal lamp (on optical status display boards OSD).

Check green LED for signal lamp (on optical status display boards OSD).
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4.8.1.2 Monitor Test

A table appears with all colours. Every square contains an alphanumerical

character with different character fonts. The brightness and the contrast of the
monitor can be checked with this test image.

1. Activate the Monitor Test menu with the
Monitor Test key in the TL Manual Test and

" ) Calibration menu. The following menu is
ah ¢ C dD eE fF aG hH .
displayed.
aA cC dD ek fF gG hH
il i IL mM ' N 00 pP
il i IL | mM i\l 0O | pP
qQ . 5 LT I u U w W x X
aQ - sS YA uU wW | xX
vY 456 [ 7809
yY

456 | 789

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-2-1_1_2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dialog+ SW 9.xx 4. TSM Service

4.8.1.3 Touch Screen Calibration

-~ o

- Touch Screen Calibration

Please touch this point!

Touch Screen Calibration
Calibration seems to be correct

Please touch this point to check!

Download Default Setting

Program 1/2010 4 - 64

The touch screen can be calibrated in the Touch Screen Calibration menu.

The active part of the touch screen is displayed in the figure. Four points are
used (A, B, C and D) for the calibration. The touch area is defined by the
calibration.

Tip on the cross wires to ensure an accurate setting during calibration.

1. Activate the Touch Screen Calibration menu
with the Touch Screen Calibration key in the TL
Manual Test and Calibration menu. The
following menu is displayed.

2. Tip the cross wires A in the upper left corner.
The first calibration point is defined.

3. Tip the cross wires B.
The second calibration point is defined.

4. Tip the cross wires C.
The third calibration point is defined.

The following message is displayed:
Calibration seems to be correct!

5. Tip the cross wires D to check the calibration.
The following message is displayed if the
calibration was successful:

Calibration OK

The calibration data is stored. The TL Manual
Test and Calibration menu is automatically
displayed again.

6. Switch the Dialog+ off and on again. The new
calibration data are loaded for the touch
screen.

7. Check the touch screen.

If the touch screen is out of function (e.g. after a faulty calibration) the default
setting for the touch screen can be downloaded.

1. Press the + key of the blood pump (on the keyboard membrane of the
TFT housing) three times in the TSM Main Menu.

2. Switch machine off and on again. The old default setting is loaded.
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4.8.1.4 Brightness Calibration

| DIALOG TSM MODE | . ~ . Parameters can be set and tests can be performed
|Feb 05, 2010 -1258- | Brightness Test & Calibration in the Brightness and Test Calibration menu.

Brightness Settings IA Test 1. Activate the Brightness menu with the

08D Giesn Backight SO &4 Yors Brightness key in the TL Manual Test and

e Calibration menu. The following menu is
M [digit]: .\ LAMP displayed.
(0 %) —
If a button was pressed the field remains

10
MAX (digi]: 25 250) | LANP highlighted.
20

(100 %)

If a value is changed the Calibration button must

MIGHT digit]:
G be pressed to take over the new value.

SN

If a MIN or MAX value was set the minimum

DAY [digit]: |
240 240 Vi and/or maximum limits for NIGHT/DAY are
adapted.
?{Em Calibration ‘ | )' |

LLG STATUS: 00000000 00000000

g
-
§
g_

Brightness Settings
0SD Green Parameter MIN (0%0)
(for green LED) The minimum brightness (digits) for the green LEDs on the optical status
display OSD boards can be set.
MAX (100%)

The maximum brightness (digits) for the green LEDs on the optical status
display OSD boards can be set.

NIGHT

The night brightness (digits) for the green LEDs on the optical status display
OSD boards can be set.

DAY

The day brightness (digits) for the green LEDs on the optical status display
OSD boards can be set.

Backlight Parameter MIN (0%)
The minimum brightness (digits) for the backlight can be set.
MAX (1000%)
The maximum brightness (digits) for the backlight can be set.
NIGHT
The night brightness (digits) for the backlight set.
DAY
The day brightness (digits) for the backlight set.
Test 0SD Red and Yellow (for Signal Lamps)

The red and yellow LED of the optical status display OSD can be checked,
i.e. switched ON and OFF.
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4.8.1.5 Card Reader and Card Check

The card reader and the card can be checked in
the Card Reader and Card Check menu.

- - The Card Reader and Card Check key is displayed
Buttons & Lamps & Sounds Supervisor Window Test in this menu if the card reader is present in the
. machine and the option was selected/activated in
Monitor Test File System Check the Production Report menu.
Touch Screen Calibration ABPM Maintenance 1. Activate the Card Reader and Card Check
; - menu with the Card Reader and Card Check
Brightness DBI Maintenance key in the TL Manual Test and Calibration
menu. The following menu is displayed.
Card Reader and Card Check KY/V-UV Sensor Test ‘ Piey
USB-Port Properties DSl Test
G| 3

Both card reader and chip card can be checked if
a chip card is inserted in the card reader and the
test is started with the OK key. The chip card must
be inserted with the contacts facing upwards.

| Test of Card Reader and Card | | l Note

!| 0 % e Use an empty service chip card (art. no.
DK, (c]

7703856) for the test and not a patient chip
card.

e Do not remove the chip card from the card
reader during the test.

E ]
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4.8.1.6 USB-Port Properties

All devices connected to the motherboard can be
checked in the USB Port Properties menu.

All devices connected to the USB ports of the

Buttons & Lamps & Sounds Supervisor Window Test motherboard are displayed in a table if the USB

. : Port Properties key is pressed in the TL Manual

Monitor Test File System Check Test and Calibration menu. There are two different

Touch Screen Calbration ABEMNGrtenance tables depending on the type of motherboard

connected.

Brightness DBI Maintenance 1. Activate the USB Port Properties menu with

the USB Port Properties key in the TL Manual

Card Reader and Card Check KV-UV Sensor Test Test and Calibration menu. The following menu
USB-Port Properties DS Test 's displayed.

G| 3

Motherboard on Top Level Sub-Rack

The table displays all USB ports available on the
motherboard with the corresponding USB port

Port Index | Manufacturer Product  |Prefix| Speed |Status properties.
USB-Port 1 1 3 T M
e Port Index

The USB ports (1 through 8) on the motherboard.

USEDerd S e Ports 1 through 3 are internally assigned and
USBPort4 | BBraun Avim AG | KTV-UVSENSOR | BA | 12MBits | OK can not be used for options
USBPort 5 | BBraun Avitum AG DS! Interface BA | 12MBis | OK e Ports 4 through 8 can be chosen freely for
USB-Port 6 - options that are connected to a USB port
USB-Port 7 Manufacturer
B g The name of the USB device manufacturer.

? - Product
_‘” j_ The name of the USB device product.

Prefix
The first two characters of the serial number of
the USB device.

Speed
The maximum speed of the USB port.

Status

OK
The connected USB device is in the valid USB
device list.

Not OK
The connected USB device is not in the valid USB
device list.

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-2-1_1_2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dlalog+ SW 9.xx 4. TSM Service Program

1/2010

The position and data of the selected supervisor window is displayed. You can

1. Activate the Supervisor Window Test menu
with the Supervisor Window Test key in the TL
Manual Test and Calibration menu. The
following menu is displayed.

The following supervisor windows can be checked:

Parameter Check
Connecting Patient
Needle Configuration
Back to Therapy

SN Level Setting
Skip Self Tests
Arterial Bolus

Check PBS
Reinfusion

Limit Change Code
Back to Therapy Selection
End of Arterial Bolus
End of Therapy
Dialyser Draining

No Valid DMQS Data
Start of Disinfection

More Windows ...

e Multi Window

UF Volume and Max. UF Rate

Multi Window MW with Substitution Volume
Multi Window MW with Single Needle

Min. Max. Final Conductivity

A parameter check is displayed as an example.
The supervisor window for the Min. Max. Final Conductivity is displayed. You

can either close the supervisor window with the @‘ key or select and
acknowledge the single parameters and close the supervisor window with the

2. Activate the Parameter Check window with

4.7.1.7 Supervisor Window Test
close the window with the Cancel key.
DIALOG TSM MODE y oo ; .
e s | SwenisorWiow Test
Parameter Check Skip Selftests Back to Therapy Selection
Connecting Patient Arterial Bolus End of Arterial Bolus
Needle-Configuration Check PBS End of Therapy
Back to Therapy Reinfusion Dialyser Draining
SN Level Setting Limit Change Code No Valid DMQS Data
Start of Disinfection
Jﬁi‘ L'I More Windows .
LG STATUS: 00000000 00000000 I LLE STATUS: 00000000
~ key.
:_wﬂ: — : Supervisor Window Test

Please check values if correct

[mS/cm]

254 the "+ button!

LLG STATUS: 00000000 40000000

|

Start of Disinfection

More Windows .

LLE §TATUS: 00000000
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the Parameter Check key. The following menu
is displayed.

3. Press the @ key to close the supervisor

window.

or

5
Press the < key to select and acknowledge
the single parameters and close the supervisor
window.
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47.1.8 File System Check
Press the ﬁl key to start the check of the

Dialog file system. This function reads all
executable files and creates a check value. If it
does not equal with the original check value a
warning message is displayed.

1. Activate the Test System Check menu with the
Test System Check key in the TL Manual Test

and Calibration menu. The following menu is

Buttons & Lamps & Sounds Supervisor Window Test displayed.
itz Lot 2. Press the ﬁl key of the Hard Disk Check
Touch Screen Calibration ABPM Maintenance (for the compact flash card) to test the hard

disk drive.

Brightness DBl Maintenance or
Card Reader and Card Check Kt/V-UV Sensor Test ( |
: Press the “1 key of the Application SW
USB-Port Properties DSl Test Check to test the application software.

Hard Disk Check

|Application SW Check | | I

ﬂ 0 %

%] 3
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4.8.1.9 ABPM Maintenance
DIALOG TSM MODE ;
[ ABPM Maintenance
[Feb 05, 2010 -12:58- |
FW version: PAR4.00 07/10f11
SW version: SRevision: SYS - ABPM - ABPM - V0.00 Exp §
[0-250 mmHg] [0-300 mmHa]
1: Inflation Time [s]: 00 0.0
Initial pr. Final pr. Leakage
2: Air Leakage [mmHg]: 0 0 0
p Test Test 1 ‘ Test 2 | )'
LLG STATUS: 00000000 00000000 I LLE STATUS: 00000000 J
Pressure Comparison Test
p Test

Inflation Time [s]

Test 1

[0-250 mmHg] [0-300 mmHg]
1: Inflation Time [s]: 00 0.0

Air Leakage [mmHg]

Test 2

Initial pr. Final pr. Leakage
2: Air Leakage [mmHg]: 0 0 0
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1. Activate the ABPM Maintenance menu with
the ABPM Maintenance key in the TL Manual
Test and Calibration menu. The following menu
is displayed.

The ABPM Maintenance menu is used for the
function test of the Dialog automatic blood
pressure measurement ABPM option. The cuff is
replaced by a 500 ml measurement chamber.

The following functions can be tested:

e P Test Pressure Comparison Test
e Test 1 Inflation Time
o Test 2 Air Leakage

See chapter 5 technical safety inspection and
preventive maintenance: inspection protocol for
the automatic blood pressure measurement ABPM
and the execution procedure for the measurement
inspection.

The P Test key activates and deactivates the
pressure comparison test of the ABPM. The P Test
is used to compare the pressure value of the
pressure sensor with a reference instrument.

A reference instrument (accuracy < = 0.5 mmHg)
is required for the comparison test of the pressure
sensor.

The Test 1 key activates and deactivates the
inflation time. Thus the inflation time of the pump
is tested up to 300 mmHg, i.e.:

e 0-250 mmHg

e 0-300 mmHg

The measurement chamber is connected to the
ABPM system via the pressure tubing. A pressure
is built up to 300 mmHg.

The Test 4 key activates and deactivates the air
leakage test (3 minutes). Thus the pneumatic
integrity of the ABPM system is tested.

The measurement chamber is connected to the
ABPM system via the pressure tubing. A pressure
is built up to 300 mmHg and is held for 3 minutes.

B. Braun Avitum AG



Dlalog+ SW 9.xx 4. TSM Service Program 1/2010 4-171

4.8.1.10 DBI Maintenance

[ DIALOG TSM MODE | T If the DBI option (for Nexadia/WAN-BSL (Bedside
[Feb 05, 2010 S1257- | TL Manual Test & Calibration Link) Network) was selected in the menu
Production Report/Low Level Options the Dialog
displayed.
Monitor Test I File System Check I The RS 232 port (COM1) on the motherboard can
Touch Screen Calibration | ABPM Maintenance be testgd (Sent Data and Received Data) in the
DBI Maintenance menu. A test plug A (art. no.
Brightness DBI Maintenance 7703473) is required to perform the DBI test.
1. Connect the test plug A to the RS 232 port
Card Reader and Card Check Kt/V-UV Sensor Test (COML) on the motherboard.
USB-Port Properties DSl Test 2. Switch on machine.
= 3. Open the DBI Maintenance menu with the DBI
S | )’ | Maintenance key in the TL Manual Test and
Calibration menu. The following menu is
LLG STATUS: 00000000 DDOBOOOO I LLE STATUS: 00000000 J dlsplayed
I_-. . nmoe = mﬁE I‘ DBI Maintenance ‘ 4. Press the “A key to start test.
|Feb 05, 2010 -1258- |
Note: The DBI test can be repeated by
Sent Data: U pressing the ﬁ‘ key. If the DBI test
: is repeated the sent data pattern is
Received Data: ” different (= 1234567890).
Sent Data
Send test message: A The sent data are displayed.
Received Data
The received data are displayed.
= Comparison of Data
e | 3| | .
s If the Sent Data and Received Data are identical,
the test was successful.
e I B 5. Switch off machine after successful test.
6. Remove the test plug from the RS 232 port.
Pin Assignment RS 232 Test Plug

(Soldering Side)
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4.8.1.11 Kt/V-UV Sensor Test
[E=DATOaT I MORE " TL Manual Test & Calbration
[Feb 05, 2010 -1257- |
Buttons & Lamps & Sounds I Supervisor Window Test
Monitor Test I File System Check
Touch Screen Calibration | ABPM Maintenance
Brightness DBl Maintenance

Card Reader and Card Check

Kt/V-UV Sensor Test

USB-Port Properties DSl Test
2 | ) |
N l‘ Kt/V-UV Sensor Test
[Feb 05, 2010 -1258- |
[ \Wait for Bal. Chamber Init ]
| [ carvant: 0 Releonce: 0 Dotector - 0

T8D: 224 1)
18D_8: 248 |"C)

BLCON:-0.032 [promills]
FPA: 0 frpm]

UV-Sensos Acceplance Stalus. Accepbed

Service Test

-~
e |

3|

LLG GTATUS: D0DODODD 0DODODOD I

LLE STATUS: 00000000
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The Kt/V-UV sensor (option Adimea) can be
checked and tested in the Kt/V-UV Sensor Test
menu.

The Kt/V-UV Sensor Test key is displayed in this
menu if the Kt/V-UV sensor is present in the
machine and the option was selected/activated in
the Production Report menu.

1. Activate the Kt/V-UV Sensor Test menu with
the Kt/V-UV Sensor Test key in the TL Manual
Test and Calibration menu. The following menu
is displayed.

Kt/V-UV Sensor Test

The Kt/V-UV sensor can be tested in the Kt/V-UV
Sensor Test menu.

The machine is prepared for the test after pressing
the Kt/V-UV Sensor Test key. The following test
steps are performed:

Sensor Init

TSD Sensor Calibration Check
Wait for Bal. Chamber Init
Balance Chamber Init
Rinsing

Temperature Check

Bubble Free Check

Stopping Dialysate Flow
Ready for Test

Ready for Test

If the test was successful, Ready for Test is
displayed.

Service Test

Press Service Test to start the test for the UV
sensor. The single test steps are displayed in a
window. The following test steps are performed:

Checking Acceptance Status

Cold sensor - <n>*

System Identification (100%) - <n>*

System Identification (75%) - <n>*
Calibration - <n>*

(* number of measurement cycles are indicated
with <n>)

Test OK
Test OK is displayed if the test was successful.

Required Current

The LED requires a certain current for optimal
working conditions. This current is automatically
adapted to the LED. The current is displayed as
digit value together with the corresponding
reserve digits (residual digits). This value must be
<4000 digits (maximum service life).

Example:

Required current: 1332 (digit)
Reserve: 2668 (digit)
Total digits: 4000

B. Braun Avitum AG
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4.8.1.12  Dialog Serial Interface DSI Test

[E==neE TN " TL Manual Test & Calboration
|Feb 05, 2010 =250
Buttons & Lamps & Sounds I Supervisor Window Test
Monitor Test I File System Check
Touch Screen Calibration | ABPM Maintenance
Brightness DBI Maintenance
Card Reader and Card Check Kt/V-UV Sensor Test
USB-Port Properties DSl Test
2 | ) |
[ BP0 " DSI Test
|Aug 13, 2008 -1704- |
Sent Data: I
Received Data: |
Test transmission
(TXD-RXD Test) A
RTS-CTS-Test A‘
o | by |
Pin Assignment RS 232 Test Plug
(Soldering Side)

YYYY A
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If the Crit-Line option (HCT) was selected in the
menu Production Report and a DSI was detected
at a USB port of the motherboard, the Dialog
Serial Interface DSI Test button is displayed.

The DSI interface (RS 232) can be tested (Sent
Data and Received Data) in the DSI Test menu. A
test plug A (art. no. 7703473) is required to
perform the DSI test.

Note

The DSI test can be performed correctly only if
a test plug is connected to the DSI interface
(RS 232).

1. Connect test plug A to the RS 232 socket of
the DSI.

2. Switch on machine.

3. Activate the DSI Test menu with the Dialog
Serial Interface DSI key in the TL Manual Test
and Calibration menu. The following menu is
displayed.

Note: The DSI test can be repeated by

pressing the ﬁ‘ key. If the DBI test

is repeated the sent data pattern is
different (= 1234567890).

Test Transmission (TXD-RXD Test)
(Transmit eXchange Data—Received eXchange Data)

The TXD-RXD test can be performed with the OK
key. The sent data and the received data must
match.

4. Press the ﬁ‘ key to start TXD-RXD Test.

If the Sent Data and Received Data are identical,
the test was successful.

RTS-CTS Test
(Request to Send - Clear to Send)

The RTS-CTS test can be performed with the OK
key. The sent data and the received data must
match.

5. Press the ﬁ‘ key to start RTS-CTS Test.

If the Sent Data and Received Data are identical,
the test was successful.

6. Switch off machine after successful test.

7. Remove the test plug from the DSI interface.

B. Braun Avitum AG



Dlalog+ SW 9.xx 4. TSM Service Program

1/2010 4-74

You can test the function of the low level controller LLC sensors, pumps and
valves. You can select a test menu and check a single (or where applicable
combined) sensor, pump and valve. The components are displayed in graphics
(position and corresponding value is displayed). Additionally you can directly
skip to the Low Level Calibration menu with a Calibration key.

4.8.2 Low Level Manual Test
[E—POG TR Manual Test & Calbration
[Feb 05, 2010 =250

TL Manual Test & Calibration

LL Manual Test

LL Manual Calibration

Yo )
LLG BTATUS: 00000000 0DODOGOG I LLE SETATUS: 00000000
DIALOG TSM MODE
[ R LL Manual Test
[Feb 05, 2010 -13:.00- |

Test 1.1 Staff Call / Alarms / Power off

Test 1.2 Blood Pump Arterial

Test 1.3 Blood Pump Venous

Test 1.4 Heparin Pump

Test 1.5 Tubing Clamps

Test 1.6 Pressure Sensors (Blood Side)

LLG GTATUS: D0DODODD 0DODOOOA I LLE STATUS: 00000000

Function of the Software Keys and Icons

4| »

Calibration
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1. Activate the Manual Test and Calibration
menu with the Manual Test and Calibration
key in the TSM Main Menu. The following
menu is displayed.

2. Activate the LL Manual Test menu with the LL
Manual Test key in the Manual Test and
Calibration menu. The following menu is
displayed (if necessary use scroll bar).

The following tests can be selected:

1.1 Staff Call, Alarms, Power off

1.2 Blood Pump Arterial

1.3 Blood Pump Venous

1.4 Heparin Pump

1.5 Tubing Clamps

1.6 Pressure Sensors (Blood Side)

1.7 Air Sensor, Red Sensor

1.8 Coupling Detectors

1.9 Water Intake, Upline Tank and Flow Pump FPE
1.10 Degassing and Heating

1.11 Dialysis Temperature

1.12 Concentrate Pumps and Conductivity
1.13 Balance Chamber Valves

1.14 Bypass and Disinfection Valves

1.15 Flow Pump FPA, Balance Chamber and Air
Separator

1.16 Pressure Water Part

1.17 UF Pump

1.18 Blood Leak

1.19 Leak Test

1.20 Water Part (Overview)

1.21 Emptying

1.22 HDF

1.23 BIC Cartridge Valve and Coupling Detectors
1.24 HDF Online

1.25 HDF Online Valves and Coupling Detectors
1.26 Option Battery

1.27 DFS Pressure Test of Therapy

1.28 Front Panel Board FPB (LLS)

1.29 Patient Leakage Current

1.30 SMPS-MC Self Tests

1.31 Level Regulation

The function of the software keys and icons are as
follows:

Press the HELP key to see the help information of
the menu.

The menu can be closed with the Exit Door key.

If required, the previous menu or the next menu
can be selected with the Previous and Next Arrow
keys.

If required, a corresponding calibration menu can
be selected in certain LL Manual Test menus. The
calibration procedures are described in paragraph
4.8.3 Low Level Manual Calibration.
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4.8.2.1 Test 1.1 Staff Call, Alarms, Power Off

| DIALOG TSM MODE | LL Manial Test 1. Activate the Staff Call/Alarms/Power Off menu
|Feb 05, 2010 -1301- | Al with the Staff Call/Alarms/Power Off key in
I ' the LL Manual Test menu. The following menu
Test 1.1 Staff Call | Alarms | Power off ‘ is displayed.
Actual Status Desired Setting . . 3
__Controller Controller | Supervisor 2. Check the functions with the appropriate keys.
Staff Call: OFF J OFF ]
: o Staff Call/
S ok | i e Acoustical Alarm
Water Side Power OFF: OFF | OFF e Water Side Power OFF
Blood Side Power OFF:  oFF OFF e Blood Side Power OFF
Remote Power OFF o | . Rir;%t:'j’féwer OIFF
o + ontro
vzl e Lo | OFF e -12 VAN Control
~12VAN Control .
far | 2| 3)
LLG BTATUS: 00000000 0DODOGOG I LLE STATUS: 00000000 j
Staff Call/Acoustical Alarm The staff call can be activated with the PRUF/PRUF-S

signal and the acoustical alarm can be switched
separately with the ACAL/ACAL-S signal by the controller
and supervisor.

Water Side Power OFF The low level supervisor can test the power off for the 24
V supply voltage with the D240FF-S signal for the
dialysate side power off. The feedback to the controller
(ON/OFF) shows whether the voltage was switched.

Blood Side Power OFF The low level supervisor can test the power off for the 24
V supply voltage with the B240OFF-S signal for the blood
side power off. The feedback to the controller (ON/OFF)
shows whether the voltage was switched.

Remote Power OFF The REMOTE signal for the remote power off can be
activated by the controller. The machine is switched off
by the internal real time clock RTC. The machine is
switched on again after the shortest time period (approx.
64 s) has expired. The machine can be switched on
immediately, if the machine is switched off and on again.

+12 VAN Control The digital board has an integrated voltage monitoring
for the analog +12 VAN from the SMPS-MC. A self test
for the £12 VAN is performed during preparation. The
+12 VAN voltages are detuned during the test.
Supervisor OFF
+12 VAN for the controller are ON, i.e. voltages are

present.

ON = Voltage OK

+12 VAN Control / Supervisor ON
ON = Test activated

+12 VAN Test:
e +12VAN>13V

-
-12VAN Control OFF ‘ ‘ OFF | o -12VAN>-11V
OFF |

-12 VAN Control / Supervisor ON
+12VAN Control OFF ‘ ’
~12VAN Control m
‘ | o ! |

ON = Test activated
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4.8.2.2 Test 1.2 Blood Pump Arterial

1. Activate the Blood Pump Arterial menu with
the Blood Pump Arterial key in the LL Manual

Test menu. The following menu is displayed.
2. Check the functions with the appropriate keys.
Actual Status Desired Setting e Motor Speed

Controller Supervisor Controller e Head Speed

Motor Speed [rpm: ] o Flow
. |I| . 0 e Torque

Hhwd Srexd b . 0 e Cover State
. um

A AE]

Motor Speed The motor speed is displayed by the controller and supervisor. The direction of
rotation is displayed by a direction of rotation symbol:

Green: Correct direction of rotation

Red: Reverse direction of rotation

Head Speed The head speed is displayed by the supervisor. The direction of rotation for the
roller is displayed by a direction of rotation symbol:

Green: Correct direction of rotation

. Red: Reverse direction of rotation
Flow

The controller and supervisor display the calculated flow rate, based on the
pump speed and the tube constant.

Torque The motor torque is displayed by the controller.

Cover State If the pump cover is opened the blood pump BPA is stopped. The controller
detects and displays the opened pump cover.
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48.23 Test 1.3 Blood Pump Venous

1. Activate the Blood Pump Venous menu with
the Blood Pump Venous key in the LL Manual
Test menu. The following menu is displayed.

2. Check the functions with the appropriate keys.

Actual Status Desired Setting
Controller Supervisor Controller
et 0 | 0 |
Head Speed [rpm: . 0
R W

A AE]

Motor Speed The motor speed is displayed by the supervisor. The direction of rotation is
displayed by a direction of rotation symbol:

Green: Correct direction of rotation

Red: Reverse direction of rotation

Head Speed The head speed is displayed by the supervisor. The direction of rotation for the
roller is displayed by a direction of rotation symbol:

Green: Correct direction of rotation

Red: Reverse direction of rotation

The controller and supervisor display the calculated flow rate, based on the
pump speed and the tube constant.

S

: 1..
3 s

< )

" =

The motor torque is displayed by the controller.

Cover State If the pump cover is opened the blood pump BPV/substitution pump is stopped
immediately. The controller detects and displays the opened pump cover.
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4.8.2.4 Test 1.4 Heparin Pump

1. Activate the Heparin Pump menu with the
Heparin Pump key in the LL Manual Test menu.
The following menu is displayed for the

[ e P heparin pump Compact

2. Check the functions with the appropriate keys.

Actual Status Desired Setting

HP Motor State OFF |
HP Position [mm: HP Speed SLoW |
HP Pressure Sensor
e

k= < >3
I

HP Position The forward feed distance is displayed in mm (only if the syringe is inserted
and locked). The counter is reset if the lock sensor is opened. The distance is
detected from the signal of the light barrier on the motor axle.

HP Syringe Sensor The sensor for the sensor plate of the syringe detects an inserted syringe.

Lock Sensor Sensor to open the clasp nut.
(The clasp nut is assembled on the drive spindle and limits the max. pressure
load of the heparin pump).

HP Motor State Activates/switches off the heparin pump.

HP Speed Selection between slow and fast forward feed.
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4.8.2.5 Test 1.5 Tubing Clamps

1. Activate the Tubing Clamps menu with the
Tubing Clamps key in the LL Manual Test
menu. The following menu is displayed.

2. Check the functions with the appropriate keys.

Tubing Clamps The venous tubing clamp SAKV and arterial tubing clamp SAKA can be closed
SAKV and SAKA and opened. Thereby the switch function and leakage test (pressure - clamp
gap, time) can be tested.

The closed clamp gap is set to 1.4 mm + 0.1 mm.
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4.8.2.6 Test 1.6 Pressure Sensors (Blood Side)

1. Activate the Pressure Sensors (Blood Side)
menu with the Pressure Sensors (Blood Side)
key in the LL Manual Test menu. The following
menu is displayed.

Actual Status Desired Setting
Contraoller Supervisor

Pressure Pressure
PPR negative positive |

2. Check the functions with the appropriate keys.

gl You can skip directly to the calibration of the sensors by pressing the
= Calibration
4| key.
Level Regulation Pump LRP (PPR) The pressure for the pressure sensors can be set with the Pressure Negative and

Pressure Positive keys. The pressures are increased or decreased via the level

Pressure ] Elrassi ] regulation pump (diaphragm pump).

negative positive

Pressure Sensors The pressure sensors PA, PV and PBE are displayed.

PBS Value Machine with Single Pump
The value for PBS is 0.
Machine with Double

Double Pump must be activated in Production Report, Low Level Options. A
value for PBS is displayed.
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4.8.2.7 Test 1.7 Air Sensor SAD, Red Sensor

[ DIALOG TSM MODE | LL Manuzal Test 1. Activate the Air Sensor, Red Sensor menu with
[Feb 05, 2010 -0z | fHcs the Air Sensor, Red Sensor key in the LL
/ Manual Test menu. The following menu is
Test 17 Air Sensor, Red Sensor | displayed.
. S e ok 2. Check the functions with the appropriate keys.
SAD LEVEL ] 15 | | 111 ]M 15 |
SAD TRIGGER OFF ON
SAD  TimeContr. OFF
SAD TEST N | | oFF
0 | No BLooD | | No BLOOD |
";{Eu, Calibration ‘ | 3 ‘ )' |
LLC BETATUS: 00000000 00000000 I LLE SETATUS: 00000000 J
gl You can skip directly to the calibration of the safety air detector SAD by
— Calibration
pressing the key.
SAD Level The calibration level (example KS = 48) on the SAD is entered for the SAD

(version 2) with a fixed alarm level. The alarm level is automatically set to 15
digits after the calibration value is entered. The test level is calculated by
adding 5 digits to the calibration level (test level = KS + 5 digits). You can find
the detailed description and procedure for the calibration of the SAD version 2
in the menu: LL Manual Calibration, Calibration 2.9 Safety Air Detector SAD.

SAD Trigger OFF The cyclic measurement of the controller can be checked with the SAD
TRIGGER OFF key.
SAD Time Control The cyclic measurement is checked by the controller and must be detected by

the supervisor with the SAD Time Contr.

SAD Test Activate the internal test of the safety air detector SAD with the SAD TEST key
(the switch level is automatically increased). The sensitivity can be changed to
check the switching point.

AIR A tubing filled with air is inserted in the SAD

If the SAD TEST LJ is activated AIR must be detected.

NO AIR A tubing filled with fluid is inserted in the SAD

If the SAD TEST L is activated NO AIR must be detected.

RDV The light path is interrupted
NO BLOOD (Controller/Supervisor) changes to BLOOD (Controller/Supervisor).
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4.8.2.8 Test 1.8 Coupling Detectors

Detectors
BICSS
KSS

SBS1
SBS2

1. Activate the Coupling Detectors menu with
the Coupling key in the LL Manual Test menu.
The following menu is displayed.

2. Check the functions of the reed contacts with
the appropriate couplings.

You can check the actual status of the reed sensors.

Bicarbonate rinsing connection sensor.
Concentrate rinsing connector sensor.
Rinsing bridge connector sensor (dialyser coupling).

Rinsing bridge connector sensor (dialyser coupling).
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4.8.2.9

Test 1.9 Water Inlet, Upline Tank and Flow Pump FPE

1. Activate the Water Inlet menu with the Water
Inlet key in the LL Manual Test menu. The

following menu is displayed.

2. Check the functions with the appropriate keys.

DMV

LB open
NEVE_U: chose
FPE
NEVD LOW 0 em
VZ = GLOSED
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Valve VVBE

Level Sensor NSVB

Flow Pump FPE

Emptying

You can set the flow of the upline tank control valve VVBE. VVBE must
guarantee a flow of > 1200 ml/min at a water inlet pressure of approx. 0.9 bar.

The level of the upline tank VB is displayed on the screen by the level sensors
(NSVB_O high sensor and NSVB_U low sensor).

If the upline tank is full the valve VVBE is closed automatically. If the flow
pump FPE is activated FPA is also switched on, to allow an unrestricted flow
through the balance chambers.

The degassing pump PE is permanently switched on to allow a circulation in
both compartments of the upline tank.

VEB is opened. If the emptying is activated to drain the machine the pumps are
switched on for a short period and VVBE closed.

All balance chamber valves are opened and the outlet flow pump FPA works in
main flow with the same speed as the inlet flow pump FPE. The degassing
pump EP runs and the degassing bypass valve VEB is open.
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4.8.2.10 Test 1.10 Degassing and Heating

1. Activate the Degassing and Heating menu with
the Degassing and Heating key in the LL
Manual Test menu. The following menu is
displayed.
s cibsen |E’P[r — 0 2. Check the functions with the appropriate keys.
FPE [rpml: 0
™ 200 °C
HsvR Low H [%]: 0
=]
™ >
- Calibrati Calibrati -
for| w | mm | 4] 0] 3
Sl You can skip directly to the calibration of the pressure sensor PE or the

Calibration
temperature sensor TSHE/TSE by pressing the appropriate 4IF‘E or

Calibration
QSE’TSHE key. TSHE is calibrated together with TSE.

The components of the degassing and heating circuit can be tested step by
step.

All balance chamber valves are switched so that one half of the balance
chamber is open and the other side closed to position the membrane.

The flow pump FPE and FPA have the same speed and work in main flow. If the
speed of FPE is set the degassing pump EP starts automatically with a higher
speed.

The heater H is stopped if the degassing pump EP < 500 rpm, the degassing
temperature sensor TSE > 89 °C or the upline tank VB is empty.

The degassing pump EP must be able to build up a flow of > 1200 ml/min at a
negative pressure of - 500 mmHg.
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4.8.2.11 Test 1.11 Dialysis Temperature

1. Activate the Dialysis Temperature menu with
the Dialysis Temperature key in the LL Manual

Test menu. The following menu is displayed.

2. Check the functions with the appropriate keys.

T8E TeBIG T80 1608
244 °C 261 °C 256 °C 268 °C

FPE

0

T8DE
wm o 257

C—C—<C—0—0—0—

¥Z = CLOSED

°c

VZ = CLOSED

< 2]l

You can skip directly to the calibration of the temperature sensors TSBIC, TSD,

Calibration

TSD-S, TSDE by pressing the key.
The dialysate is heated up with the set heater power H %.

The flow pumps FPE/FPA work with the set speed. The balance chambers are
opened and the machine works in main flow.

The temperature must be controlled by the heater to a stable set-point to test
the temperature sensors.

If you open the circulation valve VZ a closed flow circuit is achieved (via the
upline tank). Increase the speed [rpm] until the flow pump FPE has built up a
flow of 750 ml/min.

The measurement range is as follows:

TSE, TSD, TSBIC: 0 to 100 °C
TSD-S: 30to55°C
TSDE: 30to55°C
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4.8.2.12  Test 1.12 Concentrate Pumps and Conductivity

1. Activate the Concentrate Pumps and
Conductivity menu with the Concentrate
Pumps and Conductivity key in the LL Manual
Test menu. The following menu is displayed.

sl i ensa i SR 0 2. Check the functions with the appropriate keys.
231 0.00 0.00 0.00 227 0  —
W mEfom miifom mfom oG o

gl You can skip directly to the calibration of the conductivity sensors BICLF/ENDLF

= Calibration

by pressing the key.

You can set the pumps BICP/KP, flow pump FPE and the heater power H %.

All balance chamber valves are open and the flow pump FPA works with the
same speed as FPE.

The machine is in main flow. The machine can suck-in concentrate with the
concentrate pumps BICP/KP for the preparation of the conductivity to test the
conductivity sensors BICLF/ENDLF/ENDLF-S.

You can connect a measurement instrument at the dialyser couplings or
between FPE and the balance chamber.

The supervisor displays the head speed BICP-S/KP-S of the concentrate pumps.
Increase the speed [rpm] until the flow pump FPE has built up a flow of 750
ml/min. Thereby the pulsating flow of the pumps have no influence on the
conductivity measurement.
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4.8.2.13 Test 1.13 Balance Chamber Valves

1. Activate the Balance Chamber Valves menu
with the Balance Chamber Valves key in the LL
— : Manual Test menu. The following menu is
displayed.

_ N . - 2. Check the functions with the appropriate keys.
VDEBK1 VEBK1 VEBK2 VDEBK2 VDABK1 VABK1 VABK2 VDABK2

ko PON | FOR | PO ORI PO | FON | PR [ FOR

S | . 1 1 1 1 )
Desired Setting < | < | | BT o<t | | | B

Common Setting oa [
| < |3
T ==

You can activate a single valve or combined setting via the controller. The
actual condition is displayed by the supervisor. The following valves can be

activated:

Valves VDEBK1/2 Dialyser inlet valve 1/2 balance chamber
VEBK1/2 Inlet valve 1/2 balance chamber
VDABK1/2 Dialyser outlet valve 1/2 balance chamber
VABK1/2 Outlet valve 1/2 balance chamber
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4.8.2.14  Test 1.14 Bypass and Disinfection Valves

| 1. Activate the Bypass and Disinfection Valves
| menu with the Bypass and Disinfection Valves
7 : key in the LL Manual Test menu. The following
menu is displayed.

VBP  VDE VDA VO vz v 2. Check the functions with the appropriate keys.
L S PO POV POV A POV PR
Duiedsetng  pg | o | e | | | o
Common Setting o

| <] » |3
| oo | s

You can activate a single valve or combined setting via the controller. The
actual condition is displayed by the supervisor. The following valves can be

activated:

Valves VBP Bypass valve
VDE Dialyser inlet valve
VDA Dialyser outlet valve
VD Disinfection valve
vz Circulation valve
VLA Air separator valve

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-2-1_1_2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dlalog+ SW 9.xx 4. TSM Service Program 1/2010 4 -89

4.8.2.15  Test 1.15 Flow Pump FPA, Balance Chamber Sensors
and Air Separator

1. Activate the Flow Pump FPA, Balance Chamber
Sensors and Air Separator menu with the Flow
Pump FPA, Balance Chamber Sensors and Air

‘ Test 1.15 Flow Pump FPA, Balance Chamber Sensors and Air Separator | Separator key in the LL Manual Test menu. The

following menu is displayed.

[ DIALOG TSM MODE |
[Feb 05, 2010 S35 ||

LL Manual Test ‘

MsEK1 26178  lus ENDLF

voEDK1 voABKt oo mem (R 0 | 2. Check the functions with the appropriate keys.

VLA OPEN
LAFS0: AR
LAFEY: AlR

e iy

S a7

MsEKz 19201  tus) FPA 0 rm FOA
L 0 rem 2  mmHg

G < » |5l

LLE STATUS: 00000000 J

LLG GTATUS: D0DODODD 0DOD 1004

BK If the test (initialisation) is started the switching
point of the membrane position sensor balance
chambers MSBK1/2 are detected. If the maximum
stroke of MSBK1/2 is reached the balance

BK
oA ) )
i /\ hamb I tomaticall i
chamber valves are automatically switched (see
/E\ figure).
—
MSBK | MSBK _
N N,

Fig. : Switch Point MSBK1/2

Phase 1
/ N\ If you set the flow pump FPA the left side of one
A of the balance chambers is filled by the flow

pump FPE. Simultaneously the fluid in the right

g side of the balance chamber is emptied to the

drain.
FPA

-n

N4

Y
BK

Drain 4—'

Fig. : Filling Cycle Balance Chamber Phase 1
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Phase 2
: The right side of the balance chamber is filled
Dlalyser with the fluid from the dialyser by the flow pump
FPA. Simultaneously the fresh fluid in the left side
of the balance chamber is delivered into the

FPE dialyser circuit.

The concentrate pump KP is set to a fixed speed
\ ( of 20 rpm during this test. Thereby a final
/ I FPA  conductivity ENDLF of > 0.5 mS/cm is obtained if

]

—

—/

\ . /

: concentrate is connected.

This conductivity is required to test the level

—al
‘7' sensors in the air separator LA. If the lower level

sensor LAFSU is activated the air separator valve

BK VLA is opened and the balance chamber valves

are switched. Thereby FPE delivers fluid into the

Fig. : Filling Cycle Balance Chamber Phase 2 dialyser circuit. VLA is only closed and switched to

normal operation if the top level sensor LAFSO
detects fluid.
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4.8.2.16 Test 1.16 Pressure Water Part

1. Activate the Pressure Water Part menu with
the Pressure Water Part key in the LL Manual
Test menu. The following menu is displayed.

2. Check the functions with the appropriate keys.

: ual Stus Desired Setting
Controller Supervisor Controller
Dialysis Pressure  [mmtg]: | ) | | 9 |

Degassing Pressure  [mmHgl:
Degassing Pump [rpm]: _OI

Degassing Bypass Valve <

o I v~ | »| 5

gl You can skip directly to the calibration of the pressure sensors PE and PDA by

= Calibration

pressing the key.
The degassing pump EP can be set. The degassing bypass valve VEB can be
opened/closed.

The pressure at the degassing pressure sensor PE can be set with the degassing
pump EP and the degassing bypass valve VEB.

The pressure at the outlet dialysate pressure sensor PDA is set manually with a
syringe at the dialyser couplings.

Pressure in mbar The pressure can be displayed in mmHg or in mbar, depending on selection.

gl Conversion Factor mmHg to mbar
= Conversion Factor = 1.3332
Example:

-100 mmHg approx. —133 mbar
—400 mmHg approx. 533 mbar
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4.8.2.17  Test 1.17 UF Pump

| 1. Activate the UF Pump menu with the UF Pump
_ key in the LL Manual Test menu. The following

menu is displayed.
*w-m_ 2. Check the functions with the appropriate keys.

Controller ‘Supervisor Controller
Wm0 = | 0 |
Flow [l 0.0
oo o] [
Fv Dkt Conductivity
o e

Stroke Value UFP

T | <] »] 3l

You can set the speed of the UF pump UFP. The head speed and the calculated
flow are displayed. At the beginning of the test the balance chambers are
initialised. The flow pumps FPE/FPA are activated to reach the inlet pressure
for UFP, set by the value of the throttle DDE.

Flow Detector Not applicable.

Stroke Value UFP The Stroke Value UFP should not be used in a normal case, because UFP must
be calibrated (see LL Manual calibration).
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4.8.2.18 Test 1.18 Blood Leak

[ DIALOG TSM MODE | LL Manuzal Test 1. Activate the Blood Leak Detector menu with
[Feb 05, 2010 -gAss. | s the Blood Leak Detector key in the LL Manual
Test menu. The following menu is displayed.
‘ Test 1.18 Blood Lesk ‘ o _

2. Check the functions with the appropriate keys.
. t”ﬂ‘"‘"' S“’“‘SS _ D’Z""' z‘l’“i“" You can check the following functions of the

R oniroler blood leak detector:

Blood Concentration [promille]: l '004 l [ -003 |

Qutflow Pump Speed [rpm]:

5D r°c): 227 _

LAMP  TEST

:;-'JHELP | Calibration

LLC STATUS: 00000000 00001000

—_

e Red and green LED
e Receiver circuit

e Optical efficiency of the detector block

_ o

<] » | 3

LLE STATUS: 00000000 J

Blood Leak Detector

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 4-2-1_1_2010.doc/pdf <110301> yymmdd

You can skip directly to the calibration of the blood leak detector by pressing

Calibration
the } key.

The blood leak detector performs an automatic calibration of the zero point
with a reference diode.

The blood leak detector can be checked and calibrated. The rinsing block must
have an even temperature for calibration. If both dialyser couplings are
connected to the rinsing bridge the flow pumps FPA/FPE work in main flow.

If only one coupling is connected FPE is stopped. The test solution can be
drawn in by the second coupling via FPA. The first calibration point must be
performed with clean water from the water treatment system.

A function test and a calibration are performed for the blood leak detector.

If an actual value is out of limits during the function test, the blood leak
detector has to be exchanged.

Check the blood leak detector after a citro-thermal disinfection (LL Manual
Test, Test 1.18 Blood Leak Detector).

Close front and rear door for the function test to prevent light irradiation on
the sensor.

Leakages

Air and micro-bubbles can lead to false measurement values in the
measurement line and can cause fluctuation of the actual value.

If air is visible check the complete system for leaks in menu 1.20 Test Water
Part. After the initialisation phase rinse the blood leak detector approx. 1 min
and then perform a leakage test of the system in menu 1.19 Leak Test.
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Check Blood Leak Detector

ﬂ Exchange the blood leak detector if one of these three values is out of limits.

1. Connect both dialyser couplings to the rinsing bridge.

2. Select menu 1.18 in TSM to perform a function check of the blood leak
detector.

3. Rinse the blood leak detector BL for approx. 1 min at the beginning of the
rinsing time with outlet flow pump FPA (approx. 1400 rpm). Thereby
possible air bubbles in the system are removed.

4. Rinse blood leak detector for approx. 15 to 30 min with FPA, approx. 1000
rpm to warm up the complete system to a temperature of approx. 40 °C.

5. The LED Test is activated with the LED TEST OFF key. The OFF key switches
to the RED key as soon as the key is pressed.

The red LED is tested after 10 s. The controller value for the switched off
red LED must be as follows (the supervisor value is uncritical):
red LED Actual Status Controller
Blood Concentration <4.00

6. Press the LED TEST RED key to switch to the green LED. The RED key
switches to the GREEN key.

The green LED is tested. The controller value for the switched off green LED
must be as follows (the supervisor value is uncritical):

green LED Actual Status Controller
Blood Concentration >2.06

7. The actual controller values for the red LED and the green LED must be
divided.

Note: The calculated value of red LED divided by green LED is displayed

briefly after the key LAMP TEST is switched back to OFF.

The calculated value must be in the following limits (to the first decimal
digit/round off):

red LED [/ green LED
115-144
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48.2.19  Test 1.19 Leak Test
[ DIALOG TSM MODE | LL Manuzal Test 1. Activate the Leak Test menu with the Leak Test
[Feb 05, 2010 -gAss. | key in the LL Manual Test menu. The following
menu is displayed.
Test 1.19 Leak Test ‘ _ _ .
2. Check the functions with the appropriate keys.
0 VZ VD
MEBKT 27227 lwsl VDE | |
voeon1 YoABK1 B | B You can run a leakage test for the balance
vrﬂn‘xﬂ:ﬁﬂ“ S chamber system, the bypass valve VBP and the
H— % L ' main flow valves VDE/VDA, the air separator valve
e e i Positive VLA and the UF pump UFP. The leakage test can
— Tl be started with a positive or negative pressure.
By 9% 1 ! P Ay | Ly sy LEAKTEST-OFF The flow system must be filled with water prior to
e w = the leakage test (if necessary fill in menu 1.20
MEEK2 27291  (w .
6] eats LEAKTEST WT-OFF Water Part Overview).

Y | »| >

LLE STATUS: 00000000 J

LLC STATUS: 00000000 00001000

Leak Test The following components are tested:
Membrane position sensors: MSBK1/2
Balance chamber valves: VDEBK1/2, VDABK1/2, VEBK1/2, VABK1/2
Bypass valve: VBP
Dialyser in/output valves: VDE, VDA
Disinfection valve: VD
Air separator valve: VLA
* Membrane leak proof test: VDEBK/VABK (opened)
VDABK/VEBK/VLA (closed)

(*If Start Pressure Positive was set: An additional membrane leak proof test is performed
after the second test step.)

If the test is activated for the dialysate circuit an automatic leakage test is
performed. The test is started with a positive test pressure and then followed
by a negative test pressure.

Start Pressure Positive

If the test is started with a positive test pressure an additional test step is
performed after the second test step. This additional step performs a leak proof
test of the membranes. The valves have the following position during the test:
e VDEBK/VABK: opened

e VDABK/VEBK/VLA: closed

The test pressure is present in the inlet balance chamber during this test. The
membrane seals the outlet of the test circuit. A defective membrane would
cause a pressure drop.

HDF Online

HDF online machines: the two additional test steps 2a and 2b are performed
after the membrane test. Thus the valves VDFF, VSB, VSAE and VSAA and the
substitution port are checked.

If the test is activated for the dialysate circuit an automatic leakage test is
performed. The test is started with a negative test pressure and then followed
by a positive test pressure.

Start Pressure Negative

LLC Alarm The leakage test consists of three test steps. If an error occurs an LLC alarm is

activated (LLC Status 00020000).
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Test Procedure Positive Test Pressure e A positive pressure is built up with the FPE pump.
o The pump is stopped and the valves closed if the set-point pressure for PDA
= +400 mmHg is reached.
o The PDA reference value is stored after a wait state of 5 s.
o This reference value is compared with the actual value after 30 s.
o |f the deviation is < 10 mmHg the next test step is performed.

Test Step 1 VLA, VEBK1/2, VABK1/2 closed
Test Step 2 VLA, VDEBK1/2, VDABK1/2 ====mmmmeee— closed
Note

Only if start pressure was positive

After the second test step a leak proof test of the membranes is performed. The
valves have the following position:

VDEBK/VABK: opened
VDABK/VEBK/VLA: closed
Test Step 2a Note
Test step 2a and 2b only for HDF online machines.
VLA Air separator valve: closed
VDFF DF filter valve: closed
VSB Substitution bypass valve: ------------ closed
VSAE Substitution connection inlet valve: - closed
Test Step 2b VLA Air separator valve: closed
VDFF DF filter valve : -------=------mmmmmmv closed
VSB Substitution bypass valve: ------------ closed
VSAA Substitution connection outlet valve: closed
Test Step 3 VLA, VDE, VDA closed
\_/HB

e X

FDF Ailter I\ ............ PSALB
....................
DF Filter £ e
FSU

\/IIEKI§<] BKL
=261 =]

Fig.: Excerpt Flow Diagram for HDF Online
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Negative Test Pressure The valve switching is identical with the above description.

Test Steps 1 to 3 o Negative pressure is built up with the UF pump after the third test step.

e The pump is stopped and the valves are closed if the set-point pressure for
PDA = - 400 mmHg is reached.

o The PDA reference value is stored after a wait state of 5.

o This reference value is compared with the actual value after 30 s.

o |f the deviation is < 10 mmHg the next test step is performed.

Leak Test Heat Exchanger
The following component is tested:
Heat Exchanger: WT

Manual Leakage Test
Heat Exchanger (WT)

a) Rinse the flow circuit with water prior to the leakage test, to prevent air
bubbles in the test area.

b) Close all valves in the Dialog (switch off machine).
¢) Connect a manometer and a syringe filled with water to the water outlet.

d) Build up a test pressure 400 mmHg (+ 50 mmHg) with the syringe and
close with tubing clamp.

e) Check pressure drop. The pressure drop must be < 50 mmHg in 30 s.
Leak Test Heat Exchanger (WT)

a) Rinse water circuit to prevent air bubbles.

b) Close the outlet.

c) Activate test.

The FPE builds up a pressure.

d) Check pressure drop. The pressure drop must be < 50 mmHg in 30 s.
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4.8.2.20 Test 1.20 Water Part (Overview)

1. Activate the Water Part (Overview) menu with
the Water Part (Overview) key in the LL

Manual Test menu. The following menu is

VZ = CLOSED

displayed.
FPA [rpm]: ‘_U' 2. Check the functions with the appropriate keys.
ea: 0
BICP [rpm: 0
KP [rpm]: 0
VZ = CLOSED [

< 2]l

Main Flow
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You can set the speed for the flow pump FPE/FPA. The heater power H % can
be set in %. The speed of the concentrate pumps BICP/KP can be set manually.
After starting this menu the balance chamber is initialised. Then the flow pump
FPE is set to the same speed as FPA. The balance chamber valves are switched
automatically.

The machine can be switched between main flow and bypass for servicing.
Main Flow

Valves VDA/VDE are open (valve symbols are black).

Valve VBP is closed (valve symbol is white).

Bypass
Valves VDA/VDE are closed (valve symbols are white).
Valve VBP is open (valve symbol is black).
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4.8.2.21 Test 1.21 Emptying

1. Activate the Emptying menu with the
Emptying key in the LL Manual Test menu. The
following menu is displayed.

2. Check the functions with the appropriate keys.

You can drain the system. After the emptying key is activated the drain
procedure is started. The actual value, i.e. the fluid level of the upline tank VB
is displayed by the level sensors NSVB.

l//
n

Start the Emptying ON at least three times and manually clamp the bypass
v (tubing) to ensure a sufficient emptying (for transportation).
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4.8.2.22  Test 1.22 HDF

Not applicable.
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4.8.2.23  Test 1.23 BIC Cartridge Valves and Coupling Detectors

1. Activate the BIC Cartridge Valves and Coupling
Detectors menu with the BIC Cartridge Valves
and Coupling Detectors key in the LL Manual
Test menu. The following menu is displayed.

VVB  VBICP  VBKO  VBKS  Defector | Actual Status 2. Check the functions with the appropriate keys.
s ola| ole| sla| ola| o

Cornmon Setting FO%

| <] » |3
| oo | s

Valves VVB, VBICP, VBKO, VBKS The valves VVB, VBICP, VBKO and VBKS can be switched either separately or
together.
Detectors BKUS, BKUS_S The status of the reed sensor (OPEN/CLOSED) is displayed.
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4.8.2.24 Test 1.24 HDF Online

Exchange Intervals:
The HFB filter must be exchanged on an annual basis.

1. Activate the HDF Online menu with the HDF
Online key in the LL Manual Test menu. The
following menu is displayed.

2. Check the functions with the appropriate keys.

You can check the function of the HDF online substitution pump OSP (BPV) and
the additional valves.

Online Substitution Pump The function of the HDF online substitution pump OSP (BPV) can be checked.
OSP (BPV)
Valves The flow path through both filters (DF and HDF) can be set via the valves.

VBE, VDFF, VSB, VSAE, VSAA Before operation in main flow the DF filter inlet must be vented via VDFF,

because the membranes of the DF filter and HDF filter are impermeable to air.

Valve VBE can only be opened if PDA < -100 mmHg to prevent fluid
penetration.
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4.8.2.25  Test 1.25 HDF Online Valves and Coupling Detectors

[ DIALOG TSM MODE | LL Manuzal Test 1. Activate the HDF Online Valves and Coupling
[Feb 05, 2010 -1318- | fHcs Detectors menu with the HDF Online Valves
/ and Coupling Detectors key in the LL Manual
e e ‘ Test menu. The following menu is displayed.
VBE VDFF VSB VSAE VSAA Detestor Actual Status 2. Check the functions with the appropriate keys.
Actual Status 1 1 | I | | PSAUSS l CLOSED |

Supervisor B I P e I e I e

PSABFS CLOSED
; ; ! ! ! ! !

Desired Setting <t | <t | <t | < | I><t | FEDFFS CLOSED

Common Setting I}

Gar <] »| 5}

LLC STATUS: 00000000 00001000 I LLE STATUS: 00000000 J

You can activate and deactivate the HDF online valves.

Valves You can either activate or deactivate a single valve with the Desired Setting
VBE, VDFF, VSB, VSAE, VSAA icon or all valves VBE, VDFF, VSB, VSAE, VSAA with the Common Setting icon.
Thus the feedback from the LLS can be checked.

Detectors PSAUSS (substitution port outlet sensor)
The status of the additional coupling sensor PSAUS can be checked.

PSABFS (substitution port drain sensor)
The status of the additional coupling sensor PSABFS can be checked.

FEDFFS (filter recognition DF filter)
The status of the additional coupling sensor FEDFFS can be checked.

FEHDFS (filter recognition HDF filter)
The status of the additional coupling sensor FEHDFS can be checked.

FEHDFS
e )
- @ O L
PSABFS IS
FEDFFS ] @
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4.8.2.26  Test 1.26 Option Battery

Charge Batteries

To guarantee battery operation the batteries may have to be charged for
several hours if the Dialog was not connected to mains for a longer period.

If the batteries are empty the charge time is > 8 hours to guarantee a
battery running time of at least 20 minutes.

[ DIALOG TSM MODE | 1. Activate the Option (Rechargeable) Battery
[Feb 05, 2010 -1319- || LL Manual Test menu with the Option (Rechargeable) Battery
/ key in the LL Manual Test menu. The following
Test 1:26 Option Battery ‘ menu is displayed.
Ml Bl Desired Satting 2. Check the functions with the appropriate keys.
Lontroler Eontroler Shpervisor The enable parameter can be set and the
Akku Enable OFF following parameters can be checked:
Power Fail OFF Settlng
AIOK it e Akku Enable (battery enable, AKKU_EN signal)
External State ‘ OFF | Check
g o Power Fail (PF signal)
e Akku OK (battery OK, AKKU_OK signal)
= e External State (EXT_STATE signal)
o < »] 5l
LLG BTATUS: 00000000 00001000 I LLE SETATUS: 00000000 J
Akku Enable The enable signal is set to ON by the LLC in therapy. Thus indicating to the

(Battery Enable)

Power Fail

Akku OK
(Battery OK)

External State
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power supply that the battery operation can be enabled in the case of a power
breakdown. In all other operating modes (with the exception of therapy) the
Akku Enable (battery enable, AKKU_EN signal) is set to OFF, i.e. the machine is
switched off in case of a power breakdown.

1. Battery charged (charge LED off), i.e. Akku OK (battery OK) = ON
2. Set Akku Enable (battery enable) to ON.
3. Disconnect machine from mains with mains plug.

A three-tone signal is activated via the buzzer from the switch mode power
supply to indicate that the machine is running in battery operation.

Blood pump(s) run(s)

Monitor is on

Power Fail = ON

Akku OK (battery OK) changes from ON to OFF

The switch mode power supply sends the signal to the LLC indicating a power
failure.

OFF Mains voltage present (and in the tolerance limits)

ON Mains voltage not present (or out of tolerance limits)

ON Battery capacity > required capacity for 20 minutes battery running
time

OFF Battery capacity < required capacity for 20 minutes battery running
time

Indicates if machine was switched on externally.

ON Machine was switched on externally

B. Braun Avitum AG
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4.8.2.27  Test 1.27 DFS Pressure Test of Therapy

1. Activate the DFS Pressure Test of Therapy
Feb 05, _ menu with the DFS Pressure Test of Therapy

key in the LL Manual Test menu. The following
menu is displayed.
weoK1 29103 ) ﬁ 2. Check the functions with the appropriate keys.
VDEBK 1 VDABK 1
VERK1 :@E“' taatonds
€ 3¢ voe
via LLC: 0
LLS: 0
8 ._,.m_@_
MEkB2 20313 lwl 9 O pon
38  mmlia Start
|
=
o | | »]5)

Start Key You can activate the DFS pressure test with the Start key from the self test in
Preparation.

Stop Key The test run can be terminated with the Stop key. The key jumps back to Start
in case of an error or at the end of the pressure test.

Test Code The test codes for LLC and LLS are displayed for all test phases. In case of an
error the defective components can be determined with the help of the test
description.
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4.8.2.28 Test 1.28 Front Panel Board FPB (LLS)

1. Activate the Front Panel Board FPB menu with
the Front Panel Board FPB key in the LL

Manual Test menu. The following menu is
= displayed.
et W 2. Check the functions with the appropriate keys.
0SD red LED leftiright | off | | oFF | LAMP
Loudspeaker Frequency “Alamn Sound | You can check the LEDs and keys on the front
Loudspeaker Current - panel board FPB via the supervisor LLS.
Koy BP -
Koy 8P tarsop Lamp
PR e 0SD Red LED Left/Right
Hey Al Quit If you press the Lamp key the red LEDs on the OSD
ey Enter boards are switched on (OFF/ON) and checked
_— with a feedback from the red LEDs to the
?m| { | > | S” supervisor LLS.

Alarm Sound

e Loudspeaker Frequency
If you press the Alarm Sound key the loudspeaker
is switched on and checked with a feedback

Actual Status Doaireq Setting
Supervisor

(Loudspeaker Frequency ON) from the loudspeaker
0SD red LED leftiright [ oN | [ oNn | - to the supervisor LLS.
Loudspeaker Frequency OFF _Alam Sound | If the loudspeaker is not connected the
:Wd::m' e Loudspeaker Frequency stays OFF.
w -
Key BP start/stop Test Blood Pump Keys
Key BP +
o e e  Blood Pump — Key
Key Enter -
Press the key on the front panel board FPB

and wait for switching (OFF/ON).

B | < 2]l

e  Blood Pump START/STOP Key

start
Press the key on the front panel board

FPB and wait for switching (OFF/ON).

e Blood Pump + Key
Actual Status Doaireq Setting
3% red LED ot TorF | [ o | E!'u'“:p Press the key on the front panel board
e e FPB and wait for switching (OFF/ON).
Loudspeaker Current Test Alarm Quit/Enter Key
Key BP -
KzBPMstup o  AlarmKey
Key P+
Fey Alem Oue Press the ©  key on the front panel board
Key Enty FPB and wait for switching (OFF/ON).
Z g e EnterKey
G < » |5l

Press the key on the front panel board
FPB and wait for switching (OFF/ON).
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4.8.2.29 Test 1.29 Patient Leakage Current

Test 1.25 HDF-Online Valves and Coupling Detectors

Test 1.26 Option Battery

Test 1.27 DFS pressure test of Therapy

Test 1.28 FPB (LLS)

Test 1.29 Patient Leakage Current

Test 1.30 SMPS-MC Selftests

EI ]

Controller Supervisor
o
e
= | [T
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1. Activate the Patient Leakage Current menu
with the Patient Leakage Current key in the LL
Manual Test menu. The following menu is
displayed.

2. Check the functions with the appropriate keys.
Patient Leakage Current

You can set all required parameters for the
measurement of the patient leakage current in the
menu. The following parameters and functions are
available:

e Automatic control of the conductivity after
entering the set point value (default: max.
conductivity setting).

e Heater can be switched on and off manually
(automatic switch-off at 60 °C).

o Possibility to switch from Main Flow to Bypass
(default: main flow).

e Set point can be set for the speed of the blood
pump (default 0)

o Display of the conductivity and temperature

e DF flow between 500 — 600 ml/min depending
on pump

Conductivity

The conductivity can be activated for the
measurement of the patient leakage current.

Heater

The heater can be switched on for the
measurement of the patient leakage current. The
heater is controlled with 100 % until it reaches
60 °C and is then switched off.

BPA

The blood pump can be activated additionally if
the measurement is performed with tubing set
(line).

Main Flow

The machine can be switched between main flow
and bypass.
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4.8.2.30 Test 1.30 SMPS-MC Self Tests

1. Activate the Test 1.30 SMPS-MC Self Tests
_ menu with the SMPS-MC Self Tests key in the
Low Level Manual Test menu. The following

[ menu s displayed

Selftes Test Result . . .
_ . = 2. Check the functions with the appropriate keys.

snsewemn | | — | |

#111 Buzzer IZ' Start

#1125ty = | |

prp—— = |

#114 Hardware Watchdog El Start |

#115 Buzzer Test by LLS El Start I

= w114 ] 4| »| 3
The switch mode power supply microcontroller
_ SMPS-MC can be tested with the self test
— : functions in this menu.

— The relays K3/K4 are deactivated during all self

Selftest | Test Result | tests
#110 Sarvice Mode (/DIR) Start . . .

El _I The self tests are described in detail on the next
#111 Buzzer | = | | Start | page.

#110 Service Mode (/DIR)
#111 Buzzer

#114 Hardware Watchdog “ olat #112 Battery

#115 Buzzer Test by LLS = I Note: #112 Battery is performed only if the

battery option is present.

‘jﬁml verrsw: | 114 4 | )l 3[ #113 EEPROM
| weowmemeemw | sowwwsw | #4Hedwere Watchdog

Note: This window appears if the #Test 114 was
- performed. The safety switch-off of the
SMPS-MC must be reset after the test, i.e.
the machine must be disconnected from
mains for > 30 s (disconnect mains plug
from mains receptacle).

#115 Buzzer Test by LLS
Ver/SW

The software version of the SMPS-MC is
displayed.
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4.8.2.30.1 Self Tests SMPS-MC
Relays K3/K4 are deactivated during all self tests.
No. Test Description Reaction SMPS-MC Reaction Dialog+
- Flash memory Microcontroller of SMPS- | Condition:
MC checks the flash e Machine connected to mains
memory Response:
e Power-On reset + CRC
Condition:
e Mains switch ON
Response:
o Watchdog timer reset + CRC
Error in flash:
o Switch-on not possible, quick flashing of the
operating status LED H900 (5 .. 10 Hz)
110 | Service mode Microcontroller of SMPS- Service jumper X101 connected if /DIR_ON =0 (service jumper
(/DIR_ON) MC checks the operating e TSM mode (alarms deactivated) X101 connected):
mode Service jumper X101 not connected o Therapy is rejected
o Therapy mode (alarms activated) e Error message is generated
111 |Buzzer test Microcontroller of the
(the buzzer is SMPS-MC checks the
tested via LLS in [ function of the buzzer
# 115) (without drive/activation
from LLS)
112 |Battery test Check whether battery is OK:
(is performed connected and if e Battery present and charged sufficiently
only if optionis | connected, check whether [ not OK: if not OK:
present) battery is charged e Battery not present or not charged sufficiently e Warning is generated
sufficiently e Therapy still possible
113 |EEPROM Microcontroller of the
SMPS-MC checks the
EEPROM memory
(EEPROM currently not
used)
114 |Hardware In TSM service program Condition:
watchdog WD only e  Trigger HW-WD
A simulated microcontroller | Response:
failure tests the function of | ¢ Buzzer and staff call ON
the hardware watchdog o +24 \/GX OFF
(the trigger signals for the | o Heater OFF
hardware WD are switched | only a reset of the microcontroller (enable voltage)
off) deactivates the alarm (mains connector must be
disconnected from the mains > 30 s)
If switch-off time <30 s
Mains plug was connected again without waiting more
than 30 s. LED H900 on SMPS-MC continues to flash
- Remove fuse on battery rack -- LED H900 goes
out.
- Insert again the fuse.
115 |Buzzer test via Microcontroller of SMPS- [ The +24 VGB and +24 VGD are always switched off
LLS MC checks the function of | during this test (a communication between LLS and
the buzzer SMPS-MC is not possible without this switch-off)
e LLC informs LLS via DIABUS
e LLC sends #115 to SMPS-MC
o LLS must activate AKAL-S within 5 s
OK:
e Buzzer OK.
not OK: if not OK:
e Buzzer not OK. e Warning is generated
e Therapy still possible
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PAChamber PV Chamber PBE Chamber

-

4.8.2.31 Test 1.31 Level Regulation
DIALOG TSM MODE : .
[ —DloaTaioE | LL Manual Test
[Feb 05, 2010 -1 2= |
Test 1.31 Levsl Regulation ‘
PPR VBT VPD VPV VPA VPE VPU
Actual Status 1 | 1 | |
e OFF DG | Dt | D | D | Dt
. . 1 1 | 1 I
Desired Setting OFF <t <t
SLOW TEST \ Common Setting .plq.
o PV [mmbg]: 57
-:.4&? Calibration Totiut 0 v‘ | } | )' |
LLG BTATUS: 00000000 00001000 I LLE STATUS: 00000000
Front Door
Outside: Inside
{=C
/" ™ H ams
il @ P o
= Y -
— —
g HRFV PBE
.
1| W PBS
:‘- -.= g;- ........:‘.‘-..i.‘-"‘ HFP
. S
P : Level Module
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Actual Status Supervisor

Desired Setting

Slow/Fast

Test

1/2010

1. Activate the Test 1.31 Level Regulation menu
with the Level Regulation key in the Low Level
Manual Test menu. The following menu is
displayed.

2. Check the functions with the appropriate keys.

The valves VPE, VPD, VPU, VPV, VPA, and VBT are
all assembled on the level regulation module. All
valves can be activated and tested. The

manometer connectors must be opened for the
test.

LRP (PPR) OFF/ON
The supervisor must detect correctly the current
status of the level regulation pump LRP (PPR).

OFF/ON
The level regulation pump LRP (PPR) can be
switched on and off.

The desired value for the LRP can be switched
between a Slow and a Fast setting.

The delivery of the LRP can be checked with the
Test key. A measurement chamber must be
connected to PV. LRP stops when 500 ml are
reached and the required time for the pressure
build-up is displayed.

B. Braun Avitum AG
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4.8.3 Low Level Manual Calibration
4.8.3.1 General Calibration Information

Specifications for Measurement Instruments

ﬂ Measurement instruments (e.g. dialysis measurement instrument) used
to calibrate Dialog machines are subject to regular inspections or if
necessary calibration by the respective manufacturer or by a certified

calibration lab.

Pressure For ABPM
e Accuracy < 0.8 mmHg
Pressure For PV, PA, PBS, PBE

e Accuracy <+1 mmHg

Temperature e Temperature accuracy: < 0.2 °C
Temperature resolution minimum 0.1 °C

Conductivity Temperature coefficient a. = 2.10 %/°C (set)
Reference temperature Tgs = 25 °C (set)
Correct cell constant (set)

Conductivity accuracy: < +0.1 mS/cm

Conductivity resolution 0.01 mS/cm

Balance e Measurement range >200 g, accuracy <05 ¢

Manometer For PE and PDA:
e Accuracy Class < 0.5

For DMV, RVFPA, RVFPE, DDE and RVDA:
e Accuracy Class < 1.0

Flow Meter 4 % of final value:
e 1.1 I/min, approx. = 44 ml/min

Hardware Keys

Various keys (software keys and hardware keys) are used during
calibration. The hardware keys (on the front panel board) can be used
via the keyboard membrane (see figure). The function and significance
of the hardware keys are as follows.

( )

L0060 & O

L B BRAUN

Fig. : Symbols of Hardware Keys on Keyboard Membrane of Monitor

Input values can be decreased in increments with the displayed
[ hardware key as an alternative to the software key on the touch screen.

Input values can be increased in increments with the displayed

+ hardware key as an alternative to the software key on the touch screen.
- The service overview can be selected in the TSM with the hardware key.
®
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Software Keys and Icons

-
- e ey
e | 1501 | | [1501 || _ cuwesm |
Py (it | 1861 | | | 1860 | cabraion |
e o | [ 1852 | | [ 1850 | cabsion |
PBS  [dgit) | 1861 | | | 1861 | Calbration |
=l — L

Function of the Software Keys and Ico

AHELP

Calibration

The software keys and icons are displayed in
the respective menus of the TSM service
program and can be used via the touch screen.
The procedure for calibration of the sensors is
similar in all Low Level Manual Calibration
menus.

Example
Select the menu via the following menus:

TSM Main Menu

Manual Test and Calibration

Low Level Manual Calibration

Calibration 2.1 Pressure Sensors (Blood Side)

ns  The function of the software keys and icons are as follows:

Common Calibration

4| »
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Press the HELP key to see the help information of the menu.

A single sensor can be selected for calibration with the Calibration

key. A lower calibration window is opened (see second figure).

A combined sensor calibration can be selected with the Common
Calibration key. A lower calibration window is opened (see second
figure on next page).

If required, the previous calibration menu or the next calibration
menu can be selected with the Previous and Next Arrow keys.

The menu can be closed with the Exit Door key.

B. Braun Avitum AG
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The M key was selected. A

calibration window is opened (bottom section

of the menu).
- Pressure Pressure
P et | [ 1591 | | [ 1591 | [ o
e (digit): | 1861 | | | 1860 | _
PBE (digi]: | 1852 | | 1851 ‘ _
= o | (]| (7] | O
Mm.I;Oim Act Point .wgﬂ-\fa[“’mm Calibration ﬁL

Function of the Software Keys und lcons

ol

Act Point

The function of the software keys und icons during calibration are
as follows:

The max. number of calibration points is displayed, e.g. three
calibration points. Click on key: the number of calibration points can
be modified with the -/+ keys. We recommend keeping the
suggested number or increasing only, do not decrease the number.

The actual calibration point is displayed, e.g. first calibration point.

Ref Valu The suggested reference value is displayed for the first calibration

-100 mmHg point.
T If the reference value key is pressed, an input keypad is displayed.
I e The value from the measurement instrument can be entered. The
1000 - 5000] entered value must be in the permissible limits (e.g. =100 to 500

mmHg).

23 IESEE
_J_I_J

| i
a Jalel |
K| L]

Calibration [

010,

010«

c,é- NGCEL

The entered value can be cancelled and the window is closed.

The entered value can be confirmed with the OK key and the
window is closed.

The calibration point with the entered calibration value can be
confirmed and the calibration value is saved. The sensor values must
be checked in therapy mode (service overview) after calibration.

The calibration procedure is completed and the new calibration data
are stored in the LLC and LLS.

Note: Pay attention to the LLC and LLS status windows. The bit
sequence 0-1-0 must be identical in the LLC and LLS status
windows during the saving procedure. The calibration data is
saved only after the bit sequence 0-1-0 (see figure).

Save the calibration data to the compact flash card before exiting
the TSM service program: TSM Main Menu, File Operations, Save
Calibration Data.

A calibration procedure can be terminated. The existing calibration
data are maintained in the LLS and LLC.

Controller/Supervisor (12 bit)
Oto5V
0 to 4095

Conversion Table Voltage/Digits

Voltage
Digits
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4.8.3.2 Select Low Level Manual Calibration

You can calibrate all sensors in the LL Manual
Calibration menu. The number of calibration

points is preset.
Treatment Support Some sensors have the possibility to run a
combined or a single calibration.

Manual Test & Calibration The TSM Main Menu is displayed after the
machine is switched on (set service switch S1 to
position 2, on digital board).

Production Report
Service Reports
Working Time [hour]: . DIALOG Version number
399 ?E-P | L/| 90142

1. Activate the Manual Test & Calibration menu
with the Manual Test & Calibration key in the
TSM Main Menu. The following menu is
displayed.

TL Manual Test & Calibration

LL Manual Test

LL Manual Calibration

G| 3

2. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual
Test and Calibration menu. The following menu
is displayed.

Calibration 2.1 Pressure Sensors (Blood Side)

The following low level calibrations can be
selected:

2.1 Pressure Sensors (Blood Side)

2.2 Heparin Pump (not applicable)

2.3 Pressure Sensors (Water Side)

2.4 Degassing Temperature

2.5 Dialysis Temperature

2.6 Conductivity

2.7 Blood Leak Detector

2.8 Flow of BICP, KP and UF

2.9 Safety Air Detector SAD

2.10 BICLF Ratio and ENDLF Ratio

2.11 Load Cell (not applicable)

2.12 PV Alarm Window, PA Low Limit
2.13 Flow of BPA and BPV Pump

2.14 Substitution Pump (not applicable)
2.15 HDF Online Substitution Pump OSP
2.16 Level Regulation

Calibration 22 Heparin Pump (not used)
Calibration 23 Pressure Sensors (Water Side)
Calibration 24 Degassing Temperature
Calibration 25 Dialysis Temperature

Calibration 26 Conductivity

EI ]
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4.8.3.3 Calibration Pressure Sensors Blood
Side PA, PV, PBE and PBS

Prior to Calibration o Use calibrated measurement instrument
o Wait until Dialog has reached working temperature

You can calibrate the following pressure sensors of the blood side either
separately or combined:

o PA arterial pressure sensor

e PV venous pressure sensor

e PBE blood inlet pressure sensor

e PBS blood control pressure sensor

After a calibration compare the pressure sensor values in the test menu. The
sensor values are displayed in digits (see conversion table).

NI
||= H— T T T mininnN

T
@Jlg (I) mmHg
PV PA PBE ) PBS
BPA BPV

|
S

sap  JJC / VT
ROV JfC <

s P P w0
Sl

Fig. : Single Needle Version

1. Activate the LL Manual Calibration menu
with the LL Manual Calibration key in the
Manual Test and Calibration menu.

s _ S D Setig 2. Activate the Pressure Sensors Blood Side

Controller Supsrvisar i menu by pressing on the line Calibration 2.1

PPR il Rt Pressure Sensors Blood Side. The following

: menu is displayed.

PA (digit]: | 1591 | | 1591 | Cottoation |
PV (digt]: | 1861 | | | 1860 | Calbration ]
PBE (digt]: | 1852 | | 1850 | Calibration I
Pes [digit]: | 1861 | | 1861 | Calibration |

ﬁ‘ Carmmon Calibration | 4 | ’l 5”
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A common calibration or a single calibration can
be performed for the pressure sensors.

Common Calibration
Actual Status Desired Setting _
Controller Supervisor Controller Common Calibration
Pressire [| Procsixe Press the key for a combined
PR LN L‘“‘“ calibration of the pressure sensors PA, PV, PBE
5 (G (1591 | | [ 1591 | _ and PBS. A calibration window is opened if the
key is selected. The common calibration of all
PV [digit]: ‘ 1861 ‘ ‘ 1860 [ _ blood pressure sensors is recommended. The menu
shows the Common Calibration.
e won | (g5 || (1651 | [ | ingic cotibration
PBS it]:
wor | (161 || 1861 ] | [ o ok |
- ress an individua ey for a
Max P ActPoint : : . Lo
ams _,02““"";,",@ Ciibration Al single calibration of the pressure sensor PA, PV,

PBE or PBS. A calibration window is opened if the
key is selected.

Ref.Value
-100 mmHg

Press the key to enter a
reference value. A keypad is opened if the key is

Venous Pressure Ref.

I mmHg Dnsé:d hi;:fng selected.
-100.0 .. S0 . .
e : . Proosurs || Proseure ] Pay_ attention to the negative or
[OONVS ) | RONIvE positive sign during the enter of the
PA (digit: 1 2 3 reference value.
PV [digit]: 4 5 [
PBE [digit]: 7 8 9
PBS [digit]: 0 c +-

Max Points
3

el X[ £ P-4

Pressure measurement instrument (e.g. HDM 99 or equivalent)
Syringe
Stopcock system with lines (770203A) or tubing/tubing clamp

S

Connect the pressure measurement instrument, syringe and stopcock
system.

E)

4. Connect the tubing to the respective pressure sensors PA, PV, PBE and/or

PBS (option).
Common Calibration
5. Press key.
PA/PV/PBE/PBS Calibration Point 6. Build up a pressure of -100 mmHg (+10 mmHg) with a syringe and clamp
-100 mmHg the tube.

Ref . Value
7. Press —l key.

Wait until digits are stable.

8. Enter the stable value from the pressure measurement instrument as
reference value.

Calibration [
9. Confirm with the key.
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PA/PV/PBE/PBS Calibration Point  10.

0 mmHg

11.
PA/PV/PBE/PBS Calibration Point  12.

+500 mmHg

13.
14.

15.

16.
17.

Remove syringe for the 0 mmHg calibration (open to atmosphere).

Wait until digits are stable.

Calibration [
Confirm the reference value 0 mmHg with the key.

Connect syringe and build up a pressure of +500 mmHg (-10 mmHg) and
clamp the tube.

Ref Value
Press Q key.

Enter the stable value from the pressure measurement instrument as
reference value.

Wait until digits are stable.

Calibration
Confirm with the .___.__J key.

Note: The calibration data is saved only after the bit sequence 0-1-0 (for
detailed information see 4.8.3.1 General Calibration Information).

Confirm and store completed calibration with ﬁ‘ key.

Remove pressure measurement instrument, syringe and tubing.
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48.3.4 Heparin Pump

Not applicable.
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4.8.3.5 Calibration Degassing Pressure Sensor PE

Prior to Calibration o Use calibrated manometer (or pressure measurement instrument)

e Position the manometer at the same level (see A in bottom figure) as the
degassing pressure sensor PE

o Keep the extra tubings as short as possible for calibration
o Wait until Dialog has reached working temperature

You can calibrate the degassing pressure sensor PE. Build up the negative
pressure in the degassing circuit with a syringe.

] T
omv+¥ A

RVDA

SKBS

TSBIC

VBICP*

> VBKS

Fig.: Degassing Circuit and PE
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Fig.: Water Sub-Rack with Loop-In for Manometer at PE and Tubing Fig.: Water Sub-Rack with Tubing Clamp between FEP and EP (front
Clamp at VEB (rear view) view)
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The calibration for the degassing pressure sensor PE is performed with a two
point calibration (-400 mmHg/-533 mbar and —100 mmHg/-133 mbar).

The calibration can be performed either with a manometer or a pressure
measurement instrument. The calibration is described with a manometer. The
measurement unit mmHg or mbar can be selected for calibration.

Conversion Factor mmHg to mbar
Conversion Factor = 1.3332

Example:

-100 mmHg approx. —130 mbar

—400 mmHg approx. —=530 mbar

e Manometer or pressure measurement instrument
e Syringe

e Y piece

L]

Tubing and tubing clamps

1. Activate the LL Manual Calibration menu
with the LL Manual Calibration key in the

Controller

Actual Status

Supervisor

Manual Test and Calibration menu.

2. Activate the Pressure Sensors (Water Side)

Desired Setting
o menu by pressing on the line Calibration 2.3

Controller

Degassing Pump

Degassing Bypass Valve

Degassing Pressure

Dialysis Pressure

oo |

[rpm]:

[digit]:
[digit]:

[ 0]
[ 1910 ]

Pressure Sensors (Water Side). The following
menu is displayed.

e
Calibration |

| 1890 | [ 1857 | | couaten |
| ] 2] S

Gontroller Supervisor Controller
———— o]
Degassing Bypass Valve g _]
e =
Dosis Prosswe (g || 1896 | [ 1897 | Calbraon |
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l///
e

PE Calibration Point -400 mmHg
-530 mbar

PE Calibration Point -100 mmHg
-130 mbar

Pay attention to the negative sign during the enter of the reference value.

Prevent offset during calibration
Pay attention that there is no fluid in the tubing to the manometer.

3. Clamp tubing at filter degassing pump FEP inlet.

4. Clamp tubing between degassing bypass valve VEB and degassing
pressure sensor PE and pull off tubing from the degassing pressure sensor
PE.

5. Connect a manometer and a syringe to the PE sensor, using a Y-piece and
extra tubing.

If required.
Pressure

6. You can set the measurement unit to mbar with the " ™b2r

want to perform a calibration in mbar.

7. Press Degassing Pressure PE m key.

8. Use a syringe to create a negative pressure of (reading on manometer
display):
e -400 mmHg +10 mmHg
e -530 mbar +13 mbar

key if you

Ref Value
9. Press key.

10. Enter the stable value from the manometer as reference value.

Wait until digits are stable.

Calibration

11. Confirm with key.

12. Use syringe and create a negative pressure of (reading on manometer
display):
e -100 mmHg £10 mmHg
e -130 mbar +13 mbar

Ref Value
13. Press key.

14. Enter the stable value from the manometer as reference value.

Wait until digits are stable.

Calibration
15. Confirm with key.

16. Confirm and store complete calibration procedure with ﬁ‘ key.

Note: The calibration data is saved only after the bit sequence 0-1-0 (for
detailed information see 4.8.3.1 General Calibration Information).

17. Remove calibration devices.
18. Reconnect tubings.

19. Check function in TSM menu Test 1.16 Pressure Water Part:
e Open degassing bypass valve VEB and set speed of degassing pump
EP to 1,500 rpm
e  PE should show a of approx. < -35 mmHg/-50 mbar
e Close VEB and increase speed to 2,100 rpm
e  PE should show a value of approx. < -500 mmHg/-670 mbar

BA-TE-DEO8W M.KAY Dialog+ SW9xx_SM_Chapter 4-3-1_1_2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dlalog+ SW 9.xx 4. TSM Service Program 1/2010 4-123

4.8.3.5.1

Calibration Degassing Pressure

Sensor PE for Machines at High

Altitudes of >1,000 m

Example for Calibration at 1,000 m

Altitude

PE Calibration Point -400 mmHg
-530 mbar

PE Calibration Point 0 mmHg
0 mbar

For calibration point -400 mmHg/-530 mbar

If the Dialog machine is used at high altitudes (>1,000 m above sea level), an
offset of +75 mmHg/+100 mbar per 1000 m must be used for the calibration
of the degassing pressure sensor PE.

Measurement unit mmHg

1,000 m altitude: —325 mmHg (—400 mmHg + 75 mmHg offset = —325 mmHg)
2,000 m altitude: —250 mmHg (-400 mmHg + 150 mmHg offset = —250 mmHg)
3,000 m altitude: =175 mmHg (400 mmHg + 225 mmHg offset = -175 mmHg)

Measurement unit mbar

1,000 m altitude: —430 mbar (<530 mbar + 100 mbar offset = —430 mbar)
2,000 m altitude: —330 mbar (530 mbar + 200 mbar offset =-330 mbar)
3,000 m altitude: —230 mbar (530 mbar + 300 mbar offset = -230 mbar)

11.

12.
13.

14.

15.

16.
17.

Clamp tubing at filter degassing pump FEP.

Clamp tubing between degassing bypass valve VEB and degassing
pressure sensor PE and pull off tubing from the degassing pressure sensor
PE.

Connect a manometer and a syringe to the PE sensor, using a Y-piece and
extra tubing.

Calibration [
Press the Degassing Pressure PE key.

Use syringe and create a negative pressure, e.g. at 1,000 m altitude:
e —325 mmHg +10 mmHg (-400 mmHg plus offset +75 mmHg/1,000 m)
e -430 mbar +13 mbar (-530 mbar plus offset +100 mbar/1,000 m)

Ref Value
Press 4‘ ke

Enter the stable reference value:
e —325 mmHg +10 mmHg (-400 mmHg plus offset +75 mmHg/1,000 m)
e —430 mbar +13 mbar (-530 mbar plus offset +100 mbar/1,000 m)

Wait until digits are stable.

Calibration
Confirm with ._____.J

Remove syringe (0 mmHg/0 mbar).

Ref Value
Press 4‘ ke

Enter 0 mmHg/0 mbar.
Wait until digits are stable.

Calibration [
Confirm with key

Confirm and store complete calibration procedure with ﬁ‘ key.

Note: The calibration data is saved only after the bit sequence 0-1-0 (for
detailed information see 4.8.3.1 General Calibration Information).

Remove calibration devices.

Reconnect tubings.
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4.8.3.6 Calibration Dialysate Qutlet Pressure Sensor PDA

Prior to Calibration o Use calibrated manometer (or pressure measurement instrument)

e Position the manometer at the same level as the dialysate outlet pressure
sensor PDA (see figure, A)

o Keep the extra tubings as short as possible for calibration
o Wait until Dialog has reached working temperature

You can calibrate the dialysate outlet pressure sensor PDA. Build up the
negative or positive pressure in the dialysate circuit with a syringe. Pay
attention to the position of VDA, it must be closed or the tubing must be
clamped manually.

FBK2

DF Filter TSDE J A V

WAB {% <
PEV*

205"

Dialyser

ﬂ
‘m
~
N
(D % =<
n —
O >
Sl
1o o
|
! <
-4
|
|

RVFPA oD

o | ——D
55321/ SB2

Fig.: Dialysate Circuit and PDA
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PDA 2

\
N

FVD

Fig.: Rinsing Bridge with Loop-In for Manometer/Syringe

o
N
E[’lj O
@
[ Q -
Fig.: Rinsing Bridge with Tubing Clamp between BL and PDA
Pay attention that there is no fluid in the tubing to the manometer. Ensure
that the manometer and connection tubing are at the same level as the

dialysate outlet pressure sensor PDA.

The calibration for the dialysate outlet pressure sensor PDA is performed with a
three point calibration (-400 mmHg/-533 mbar, 0 mmHg/0 mbar and +400
mmHg/+533 mbar).

The calibration can be performed either with a manometer or a pressure
measurement instrument. The calibration is described with a manometer. A
measurement unit mmHg or mbar can be selected for calibration.

I///

Conversion Factor mmHg to mbar
Conversion Factor = 1.3332

n

Example:
—400 mmHg approx. 530 mbar
0 mmHg 0 mbar

+400 mmHg approx. +530 mbar
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Manometer or pressure measurement instrument

Syringe
Y piece
Tubing and tubing clamp

Actual Status
Controller Supervisor

Desired Setting.
Controller

Degassing Bypass Valve

Degassing Pressure  [digit]:

e

[0 ]

Calbratin
[1890 | [ 1857 | | cbuaen
Pressure

4

in mbar

| » | 5]

Desired Setting

Controller

Degassing Bypass Valve

Degassing Pump {rpm]:

Degassing Pressure  [digit]:

_ 0 |
=

Calibration I

Do prosre (a0 |[ 1896 | [ 1897 | | [ e
Hu.l;oints Act Point Ref Value Calibration | é |

] 0
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1. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual
Test and Calibration menu.

. Activate the Pressure Sensors Water Side menu
by pressing on the line Calibration 2.3 Pressure
Sensors Water Side. The following menu is
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I//i
nw

@ .

PDA Calibration Point -400 mmHg
-530 mbar

PDA Calibration Point 0 mmHg
0 mbar

PDA Calibration Point +400 mmHg
+ 530 mbar

Pay attention to the negative or positive sign during the enter of the reference
value.

Prevent offset during calibration
Pay attention that there is no fluid in the tubing to the manometer.
3. Disconnect tubing (to filter FVD) from rinsing bridge.

4. Connect manometer and a syringe to the left tubing connector outlet (red
dialyser coupling) on rinsing bridge.

5. Clamp tubing between blood leak detector BL and dialysate outlet
pressure sensor PDA.

Pressure

6. Set measurement unit to mbar with the _™mbar

perform a calibration in mbar.

7. Press Dialysis Pressure PDA m key.

Max Points
8. Press 4‘2 key and enter a third calibration point.
9

Use a syringe to create a negative pressure of (reading on manometer
display):

e -400 mmHg +10 mmHg

e -530 mbar +13 mbar

Ref Value
10. Press 4‘ key.

11. Enter the stable value from the manometer as reference value.
Wait until digits are stable.

Calibration [
12. Confirm with the key.

13. Open syringe to atmosphere for 0 mmHg/0 mbar calibration.

Ref Value
14. Press 4‘ key.

15. Enter the value “0” from the manometer as reference value.

key if you want to

Wait until digits are stable.

Calibration [
16. Confirm with the key.

17. Use the syringe to create a positive pressure of (reading on manometer
display):
e +400 mmHg £10 mmHg
e +530 mbar £13 mbar

Ref Value
18. Press 4‘ key.

19. Enter the stable value from the manometer as reference value.
Wait until digits are stable.

Calibration [
20. Confirm with key.

21. Confirm and store complete calibration procedure with ﬁ‘ key.

Note: The calibration data is saved only after the bit sequence 0-1-0 (for
detailed information see 4.8.3.1 General Calibration Information).

22. Remove calibration devices.
23. Reconnect tubings.
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Calibration Degassing Temperature Sensor TSE/
Heater Inlet Temperature Sensor TSHE

4.8.3.7

Prior to Calibration .
redirect heater inlet temperature sensor TSHE, next page)

1/2010 4-128

Position the heater inlet temperature sensor TSHE next to TSE (see figure

Use calibrated measurement instrument
Wait until Dialog has reached working temperature

The degassing temperature sensor TSE and the heater inlet temperature sensor
TSHE are calibrated together. The following calibration points are used:
TSE /TSHE: 30 °C, 40 °C, 85 °C

| SKBS

e
VBICP*

F
VM?EEEz Efki- -4
e

mwg%;g
-
®PE$|(\J\TSH_I\.
| | w2
T e
G o

Fig.: Temperature Circulation

D> VBKS

Fig.: Original Tubing Water Su—Rack for TSE/TSHE
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Instrument | |||/ (/|||
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R '\ °C
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Fig.: Loop-In Point and TSHE in Line with TSE for Calibration

Fig.: Water Sub-Rack with TSHE in Line with TSE for Calibration
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1. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual

TSHE 2033  digit

TSE

2034  diait

=

4

Test and Calibration menu.

. Activate the Degassing Temperature menu by
pressing on the line Calibration 2.4 Degassing
Temperature. The following menu is displayed.

H [%]:

Uzs Calibration

| » | 3]

EP

pm

0
(8)
TEHE 768  digit

TSE 749  diait

=

EP [rpm]:

H [%]:

TSE/

Max Points
3

ActPoint Ref Value

°C| Calibration |

[ ] oo

TSE/TSHE Calibration Point 30°C
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10.

Temperature measurement instrument (e.g. HDM 99 or equivalent)
Adapter set (coupling/tubing/dialyser couplings)

Position the heater inlet temperature sensor TSHE (on the water sub-rack)
next to TSE (see previous page).

Connect the adapter set between the heater inlet temperature sensor
TSHE and water block WAB.

Note: Pay attention to correct flow direction of temperature sensor TSHE.
Connect temperature measurement instrument to adapter set.

Set degassing pump EP to 1800 rpm.

Calibration

Press TSE/TSHE key.

Increase heater power (in %) slowly, until a stable temperature value of
30°C (+2°C) is displayed at the temperature measurement instrument.

Wait until temperature is stable, i.e. 0.1 °C for at least 10 s.

Ref Value
Press —I key.

Enter the stable value from the temperature measurement instrument as
reference value.
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Dlalog+ SW 9.xx 4. TSM Service Program 1/2010 4-130

11.
TSE/TSHE Calibration Point 40°C  12.

13.
14.

15.
TSE/TSHE Calibration Point 85°C  16.

17.
18.

19.

20.

21.

22.
23.

Wait until digits are stable.

Calibration [
Confirm with the key.

Increase heater power (in %) slowly, until a stable temperature value of
40°C (+2°C) is displayed at the temperature measurement instrument.

Wait until temperature is stable, i.e. 0.1 °C for at least 10 s.

Ref Value
Press Q key.

Enter the stable value from the measurement instrument as reference
value.

Calibration [
Confirm with the key.

Slowly increase heater power (in %), until a stable temperature value of
85°C (£2°C) is displayed at the temperature measurement instrument.

Wait until temperature is stable, i.e. 0.1 °C for at least 10 s.

Ref Value
Press Q key.

Enter the stable value from the temperature measurement instrument.

Calibration
Confirm with the .___.__J key.

Confirm and store complete calibration procedure with ﬁ‘ key.

Note: The calibration data is saved only after the bit sequence 0-1-0 (for
detailed information see 4.8.3.1 General Calibration Information).

Set heater power to 0% and rinse briefly with flow pump FPE to cool
down the water (menu 1.9, in Low Level Manual Test) and to prevent
scalding.

Stop degassing pump EP and flow pump FPE, and disconnect adapter set.

Reassemble the heater inlet temperature sensor TSHE to the original
position (see previous page).

Note: Pay attention to correct flow direction of temperature sensor TSHE.

BA-TE-DEO8W M.KAY Dialog+ SW9xx_SM_Chapter 4-3-1_1_2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dlalog+ SW 9.xx 4. TSM Service Program 1/2010 4-131

4.8.3.8 Calibration Temperature Sensors
TSBIC/TSD/TSD-S and TSDE

The conductivity sensors BICLF and ENDLF/ENDLF-S have to be calibrated
after every calibration of the temperature sensors TSBIC/TSD/TSDS/TSDE
(in menu (LL Manual Calibration, Calibration 2.6 Conductivity).

Temperature Measurement Instrument Technical Data:
(e.g. HDM 99 or equivalent) e Temperature accuracy: < +0.2 °C
e Temperature resolution minimum 0.1 °C
e Use calibrated temperature measurement instrument

Prior to Calibration

Wait until Dialog has reached working temperature

The following calibration points are used:

e Calibration points TSBIC/TSD/TSD-S/TSDE: 30 °C, 38 °C, 50 °C

e Temperature oscillation range: = 1 digit/0.1 °C (displayed value of Dialog)
over 10 s, i.e. the temperature should be constant over a time period of
10 s to be considered stable.

Measurement of the Temperature and the Conductivity

The measurement sensor for temperature and conductivity of the measurement
instrument is connected between FPE and the inlet to the balance chamber
(see figure).

Measurement of the Flow

Connect the dialyser couplings to a flow sensor.

iy

BK2
Fig.: Assemble TSDE from Rinsing Bridge to FBK1 on UF Sub-Rack
Measurement
Instrument
ENDLF-S Ve
TSBIC TSD i on(
Oau®
BICLF ENDLF _
RVB% RVK Vg
Measurement
b Sensor
BicP(L) kP
s blue

*VEBKl/ 2

Fig.: Dialysate Preparation with Loop-In Point for TSBIC/TSD/TSD-S and TSDE Calibration
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VDEBK2 P ouF N .
@ ¢ mBKi
VEBK2 H
N H H

Fig.: Original Tubing Rinsing Bridge with TSDE Fig.: Original Tubing UF Sub-Rack with FBK1

Measurement
- Instrument
é red
VD § D
blue

Measurement
Sensor

Fig.: Tubing Rinsing Bridge with Removed TSDE Fig.: UF Sub-Rack with TSDE in Line with TSBIC/TSD/TSD-S (on DF Sub-Rack)
for Calibration
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1. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual
Test and Calibration menu.

2. Activate the Dialysis Temperature menu by

.« FPE [rpm]: 0 | pressing on the line Calibration 2.5 Dialysis
E TS5 C EE 0 om . . .
Temperature. The following menu is displayed.
H [%]: 0 |
aZi closeo VZ = CLOSED |

TSOIC  TED TED-5 FPE TEDC

Zes 2 %8 o0 | 1990 cobraion |

6 0 6 TSD: Calibration |
TSDE: Calibration |

?a,,_ Common Calibration | ‘ | ' | |

digit  digil TSBIC:
ActPoint
Max Points Ref Value °c| Catbration | éu.

I i )

Measurement instrument (e.g. HDM 99 or equivalent)
Adapter set (coupling, tubing, dialyser couplings)

S

3. Remove TSDE from rinsing bridge and connect at the outlet of FPE
(tubing going to FBK1).

Note: Pay attention to correct flow direction of temperature sensor TSDE.
4. Connect measurement instrument between TSDE and FBK1.
5. Connect dialyser couplings to flow meter.

6. Increase slowly the speed of FPE, until a flow of 750 ml/min £50 ml/min
is reached.

Common Calibration
7. Press key for a combined calibration of TSBIC,
TSD/TSD-S and TSDE (The circulation valve VZ stays closed).
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Calibration Point 30 °C 8. Increase slowly heater power (in %) until a stable temperature value of 30
°C £2 °C is displayed at the temperature measurement instrument.

Note: Pay attention to the maximum fluctuation of £0.1 °C over 10 s at
the temperature measurement instrument.

Ref Value
9. Press key.
Wait until digits are stable.
10. Enter the stable value from the temperature measurement instrument as
reference value.

Calibration

11. Confirm with key.

Calibration Point 38 °C  12. Increase slowly heater power until a stable temperature value of 38 °C +2
°C is displayed at the temperature measurement instrument.

Note: Pay attention to the maximum fluctuation of £0.1 °C over 10 s at
the temperature measurement instrument.

Write down the value of the heater power, because this value is
required for the calibration of the conductivity.

Ref Value
13. Press Q key.

Wait until digits are stable.

14. Enter the stable value from the temperature measurement instrument as
reference value.

Calibration [
15. Confirm with key.

Calibration Point 50 °C  16. Increase slowly heater power until a stable temperature value of 50 °C +2
°C is displayed at the temperature measurement instrument.

Note: Pay attention to the maximum fluctuation of £0.1 °C over 10 s at
the temperature measurement instrument.

gl The flow can be reduced slightly if the heater power (100%) is insufficient for
the last calibration point.

Ref Value
17. Press Q key.

Wait until digits are stable.

18. Enter the stable value from the temperature measurement instrument as
reference value.

Calibration
19. Confirm with .______J key.

20. Confirm and save the completed calibration procedure with

Note: The calibration data is saved only after the bit sequence 0-1-0 (for
detailed information see 4.8.3.1 General Calibration Information).

key.

21. Reassemble the heater inlet temperature sensor TSDE to the original
position (see previous page).

Note: Pay attention to correct flow direction of temperature sensor TSDE.
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4.8.39 Calibration Conductivity Sensors Bicarbonate
BICLF and END Conductivity ENDLF/ENDLF-S

If the conductivity sensor BICLF or ENDLF/ENDLF-S is exchanged: the
temperature sensors TSBIC, TSD/TSD-S must be calibrated prior to the
calibration of the conductivity sensors BICLF/ENDLF/ENDLF-S.

1/2010 4-135

Technical Data:

Temperature coefficient oo = 2.10 %/°C (set)
Reference temperature Tgs = 25 °C (set)
Correct cell constant (set)

Conductivity accuracy: < +0.1 mS/cm
Conductivity resolution 0.01 mS/cm

Use calibrated measurement instrument

Conductivity Measurement Instrument
(e.g. HDM 99 or equivalent)

Prior to Calibration of o Perform a chemical disinfection with citric acid 50%
BICLF/ENDLF/ENDLF-S e Wait until Dialog has reached working temperature
o (Calibrate temperature sensors TSBIC/TSD/TSD-S

Test and Calibration
Solution for BICLF

The applied acid concentrate used as test and calibration solution (if not
available use acetate) must be diluted according to the prerequisites with
deionised water. The components of the acid concentrate are listed in table 1.

Table 1 Nominal Composition of Ready for Use Dialysate According to Data on Canister
(1 1 Acid Concentrate + 1.225 BIC + 32.775 | Deionised Water)
Component Concentration Max. Oscillation
[mmol/I] Range

Sodium 138 0

Potassium 2 2

Calcium 15 0.5

Magnesium 05 0.5

Chlorine 109 3

Acetate 3 1

Bicarbonate 32 1

Glucose 0g/l 19/l

Osmolarity 292 mOsm/I 5 mOsm/I

Composition of Calibration
Solution for BICLF

Composition of Calibration Solution
for ENDLF/ENDLF-S

Calibration Points for
BICLF and ENDLF/ENDLF-S
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The following B. Braun acid concentrates can be used:

e.g. SW376A, SW163A, SW 196A, SW127A, SW9I3A, SW102A, SW380A, SW95A, SW139A,
SW381A, SW178A, SW393A, SW195A

If acid concentrates are not available the following B. Braun acetate concentrates can be used as
an alternative:

e.g. SW44 and SW 174

If acid concentrate from B. Braun is not available acid concentrate from a second source can be
used. The composition is listed in table 1.

Acid concentrate is diluted with deionised water with a ratio of 1:4 (or 1:4.5
with acetate) to calibrate the BICLF sensor, i.e. bicarbonate concentrate is not
used.

The undiluted acid concentrate (if not available use acetate) is used to
calibrate the ENDLF/ENDLF-S sensors (see table 1).

The following calibration points are used:

e (Calibration points BICLF: 0 mS/cm, 3 mS/cm, 5.8 mS/cm

e (Calibration points ENDLF/ENDLF-S: 0 mS/cm, 14.0 mS/cm

e Conductivity calibration point deviation; 0.2 mS/cm

e Conductivity oscillation range: + 1 digit/0.1 mS/cm (displayed value of
Dialog) over 10 s, i.e. the conductivity should be constant over a time
period of 10 s.

« Reference temperature: 38 °C +2 °C

B. Braun Avitum AG



Dlalog+ SW 9.xx 4. TSM Service Program

1/2010 4 -136
Calibration Temperature Sensors The temperature sensors TSBIC/TSD/TSD-S must be calibrated prior to the

calibration of the conductivity sensors BICLF/ENDLF/ENDLF-S (in menu LL
Manual Calibration, Calibration 2.5 Dialysis Temperature).
Measurement of the Temperature

The measurement sensor for temperature and conductivity of the measurement
and the Conductivity i i

instrument is connected between FPE and the inlet to the balance chamber at
FBK1 (see figure).

Measurement of the Flow Connect the dialyser couplings to the flow sensor.

Measurement (f=——— _‘ red
Instrument ||2277115

BICLF ENDL RVFPE ml/min [={ § D

on |- 'C
TSBIC \ mSfem [blu
8- J
TSD S FPE
RVB% RVK DLF red

EN
Measurement
* Sensor
BicP(0) KP

blue

FBK1

*VEBKl/Z

Fig.: Dialysate Preparation

W

Measurement

Instrument
o
__rDbD

FBK2
—
= Q ) —

VDEBK2 J T BN -

&’ \‘

)

O G}

! FBK1
VEBK2
N,

Sl FPE
Fig.: Original Tubing UF Sub-Rack with FBK1

Fig.: UF Sub-Rack with Loop-In Point for BICLF, ENDLF and
ENDLF-S Calibration
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1. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual
Test and Calibration menu.

2. Activate the Calibration Conductivity menu by
nieLr EMOLE  ENDLES  TED  TSDS FPE | gop o 0 | pressing on the line Calibration 2.6
' Conductivity. The following menu is displayed.

KP [rpm: 0
Common Calibration i
3. Press the —J key to calibrate the

FPE [rpm]: 0 conductivity sensors BICLF, ENDLF and ENDLF-

S together.
H [%I: 0 | g

BICLF: Calibration ENDLF: Calibration VZ = CLOSED

Lﬁ“‘ Common Caliration | | | 4 | 5”

The following menu is displayed.

HIGLF ENDLF ENDLF-& T80 T60-8 FPE BICP [rm] 0 |
- . o =

VI = GLOSED

MaxPoints | ActPaint Ref Value calbeatin | ¢L|

4 0.00 mSfcm

1).

There is no cyclic switching of the balance chambers during the conductivity
calibration. Thus a continuous flow is accomplished which is necessary for the
calibration. The following valves are opened VEBK2/VDEBK2 and
VABK1/VDABK1.

Pay attention that air bubbles do not build up in the reference sensor during
calibration.

Composition of the calibration solution for BICLF:
To calibrate the BICLF sensor deionised water is mixed with the respective
acid concentrate, i.e. real bicarbonate concentrate is not used (see table

Measurement instrument (e.g. HDM 99 or equivalent)
Calibration solution: diluted and undiluted acid concentrate
Adapter set (coupling, tubing, dialyser couplings)

Connect measurement instrument between FPE and balance chamber.

Connect dialyser couplings to flow meter.

A I o

Increase slowly the speed of FPE, until a flow of 750 ml/min £50 ml/min
is reached.
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BICLF/ENDLF/ENDLF-S Calibration Point
0 mS/em

BICLF Calibration Point 3 mS/cm

Q7
Sl
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7. Change slowly heater power, until a stable temperature value of 38 °C +2
°C is displayed at the measurement instrument.
Note: Use the heater power value noted during the calibration of
TSBIC/TSD/TSDS/TSDE at temperature of 38 °C.

8. Speed BICP: O rpm
Speed KP: 0 rpm

Ref Value
9. Press 4‘ key.

Wait until digits are stable.

10. Enter the stable value from the measurement instrument as reference
value.

Calibration [
11. Confirm with key.

Note: Do not simply confirm the set value as 0.00 mS/cm but by all
means enter the actual reference value, e.g. 0.01 mS/cm.
Pay attention to the deviation range for the conductivity and the
temperature at the measurement instrument.

A calibration solution with a ratio of approx. 1:4 is necessary for the 3 mS/cm
and 5.8 mS/cm calibration, i.e. 1 | acid concentrate + 4 | RO (reverse 0smosis)
water.
If acid concentrate is not available a calibration solution with acetate can be
used. The ratio is approx. 1:4.5, i.e. 1 | acetate + 45 | RO (reverse osmosis)
water.

12. Connect blue suction rod to the diluted acid concentrate (calibration
solution).

Do not change by mistake the suction rods and the pumps BICP/KP.

13. Increase slowly the speed (approx. 110 — 120 rpm) of the bicarbonate
pump BICP, until a stable conductivity value of 3.0 mS/cm £0.2 mS/cm is
displayed at the measurement instrument.

Note: Pay attention to the deviation range for the conductivity and the
temperature at the measurement instrument.

Ref Value
14. Press 4‘ key.

Wait until digits are stable.

15. Enter the stable value from the measurement instrument as reference
value.

Calibration [
16. Confirm with key.
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BICLF Calibration Point 5.8 mS/em  17. Increase slowly the speed (approx. 220 - 230 rpm) of the bicarbonate
pump BICP, until a stable conductivity value of 5.8 mS/cm £0.2 mS/cm is
displayed at the measurement instrument.

Note: Pay attention to the deviation range for the conductivity and the
temperature at the measurement instrument.

Ref Value
18. Press key.
Wait until digits are stable.
19. Enter the stable value from the measurement instrument as reference
value.

Calibration

20. Confirm with key.
ENDLF Calibration Point 14.0 mS/em  21. Connect the blue suction rod to the undiluted acid concentrate.

22. Change the speed of the bicarbonate pump BICP (approx. 115 - 120 rpm),
until a stable conductivity value of 14.0 mS/cm £0.2 mS/cm is displayed
at the measurement instrument.

Note: Pay attention to the deviation range for the conductivity and the
temperature at the measurement instrument.

Ref Value
23. Press Q key.

Wait until digits are stable.

24, Enter the stable value from the measurement instrument as reference

value.
Calibration [
In LLC Status Window only Calibration 25. Confirm with key.
Calibration data out of range 8 O Note: Pay attention to the LLC Status window. The calibration data are

only valid if the following digit value is displayed in the LLC Status
window: 0 X X X X X X X (see figure).

If the calibration value for ENDLF is at the limit range the
calibration data could be invalid. Thus the following digit value is
displayed in the LLC Status window 8 X X X X X X X (see figure).
A . Repeat calibration procedure.

0-1-0 ===+~

|LLC STATUS: 00000000 O 000000|

0-1-0 ‘ 26. Confirm completed calibration procedure with ﬁ‘ key (calibration

| LLS STATUS:00000 00 I data are saved).
Note: The calibration data is saved only after the bit sequence 0-1-0 (for

detailed information see 4.8.3.1 General Calibration Information).

27. Stop FPE and BICP and remove measurement instrument.

BA-TE-DEO8W M.KAY Dialog+ SW9xx_SM_Chapter 4-3-1_1_2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dialog™ swx famsuiservics Proaram I Z0on I as0

4.8.3.10 Calibration Blood Leak Detector

You can check and calibrate the blood leak detector BL. The rinsing block must
have an even temperature for the calibration. If both dialyser couplings are
connected to the rinsing bridge the flow pumps FPA/FPE work in main flow. If
only one coupling is connected FPE is stopped. The reference solution can be
drawn in by the red coupling via FPA.

HPA

- Bl oo
B el G 1
ses_

e

Fig.: Rinsing Bridge with Blood Leak Detector BL

D O

TSDE VDE

P

BL o
OB ——

ssif~— JsBt
I )

S
sBs2f— ISBZ

Fig.: Rinsing Bridge with Red Coupling Immerged in Reference Solution for BL Calibration
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Fig.: Red and Blue Couplings Connected to Rinsing Bridge
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Fig.: Rinsing Bridge with Red Coupling Immerged in Reference Solution for BL Calibration

1. You can activate the LL Manual Calibration
menu with the LL Manual Calibration key in
the Manual Test and Calibration menu.

Actual Status Desied Setting the

Contraller

2. Activate the Blood Leak menu by pressing on
line Calibration 2.7 Blood Leak. The

Spervii ot following menu is displayed.

Outflow Pump Speed  [rpm]:

[
| 3506 | -

%0 ra

Blood Concentration  [digit]: | 4 |

MaxPoints | ActPoint Ref Value : é
2 [ [ 1] 000 promile| RN =
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ﬂ Close front and rear door for the function test and calibration to prevent light

irradiation on the sensor.

Leakages
Air and micro-bubbles can lead to incorrect measurement values in the
measurement line and can cause fluctuation of the current value.

If air is visible check the complete system for leaks in menu 1.20 Test Water
Part. After the initialisation phase rinse the blood leak detector approx. 1 min
and then perform a leakage test of the system in menu 1.19 Leak Test.

Chemical Disinfection with Citric Acid 50%
A decalcification must be performed before initial calibration.

B. Braun Avitum AG
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4.8.3.10.1 Blood Leak Detector Limit

You can select the limit value for the alarm
activation of the blood leak detector in the
Calibration 2.7 Blood Leak Detector, BL Limit
menu.

Actual Status Desired Setting BL Limit

it hE Standard Limit (0.5 ml/min at haematocrite HK

0 | 0.45)

The alarm limit is set to 0.5 ml/min at a

Outflow Pump Speed  [rpm]:

e
§

TSD [°cl: haematocrite of 0.45, i.e. a blood leak detector
alarm is activated if the alarm limit is exceeded.
Blood Conoentration  [digit]: | 37 | | 37 ‘ Calibration |
AAMI Limit (0.35 ml/min at haematocrite HK

0.25)

- BL
fm| Limit I “ | ' | QI The alarm limit is set to 0.35 ml/min at a

haematocrite of 0.25 (AAMI standard), i.e. a blood
leak detector alarm is activated if the alarm limit

is exceeded.
Please Note
o The same blood leak detector is used for both
BL-Limit
settings:
|— ¢ The calibration procedure is identical, but with
MM L1035 i st I 0.2 1| different tolerance ranges

e The test procedure is identical

Blood Leak Ref.
i
[0.000 .. 10.000] Desired Satting
Controller
1 2 3
Outflow Pump Speed [rpm]: 0 |
4 5 6

TSD [°Cl:

7 8 9
Blood Concentration [digit]: -
o | ¢ | o | .
el 2| o 25
2 1 EL LK. EL
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4.8.3.10.2 Check Blood Leak Detector

[ DIALOG TSM MODE | 1. Connect both dialyser couplings to the
[Feb 05, 2010 -13:16- | LL Manual Test rinsing bridge.
| Test 115 Blood Lok ‘ 2.  Select menu Tes.t 1.18 Blood Leak in TSM to
perform a function check of the blood leak
Aotual Status Desired Setting detector.
il SURHVI Cotioller 3.  Rinse the blood leak detector for approx. 1
Blood Concentration [promille]; ‘ '004 ‘ l '003 ‘ m_m at the begmnmg Of the rlnsmg time
with flow pump outlet FPA (approx. 1400
Outflow Pump Speed  [rpml: 0 rpm). Thereby possible air bubbles in the
system are removed.
0 s 227 4. Rinse blood leak detector for approx. 15 to
LAMP  TEST OFF 30 min with FPA (approx. 1000 rpm) to
warm up the complete system to a
temperature of approx. 40 °C.
J:){,ELP | Calibration ‘ | ’ ‘ )' |
LLC STATUS. 00000000 00001000 I LLE STATUS. 00000000 ‘

Exchange the blood leak detector if one of these three values is out of
limits.

5. The LED test is activated with the LAMP TEST OFF key. The OFF key
switches to the RED key as soon as the key is pressed.

The red LED is tested after 10 s. The controller value for the switched off
red LED must be as follows (the supervisor value is uncritical):

red LED Actual Status Controller
Blood Concentration <400

6. Press the LAMP TEST RED key to switch to the green LED. The RED key
switches to the GREEN key.

The green LED is tested. The controller value for the switched off green
LED must be as follows (the supervisor value is uncritical):

green LED Actual Status Controller
Blood Concentration > 2.06

7. The actual controller values for the red LED and the green LED must be
divided.

Note: The calculated value of red LED divided by green LED is displayed
briefly after the key LAMP TEST is switched back to OFF.

The calculated value must be in the following limits (to the first decimal
digit/round off):

red LED / green LED
115-144
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4.8.3.10.3 Calibration Blood Leak Detector

ﬂ Close front and rear door for the calibration to prevent light irradiation on the
sensor. Air and micro-bubbles must not be present prior or during the

calibration of the blood leak detector (if necessary rinse, see information
4.8.3.10).
The blood leak detector must be clean.
FPA must be switched off to prevent a flow during the calibration procedure.
The calibration of the blood leak detector type 2 is performed in two steps:
e Turbidity calibration
o (Calibration with reference solution

gl You can skip directly from the test menu to the calibration menu of the blood

= leak detector by pressing the & key.

The calibration procedure may take some time and requires stable values.
Slight fluctuations due to air bubbles inside the blood leak detector during the
calibration process can lead to an abortion of the calibration.

Reference solution (red dye, art. no. 7700911)
Graduated cylinder 2 litre

1. Both dialyser couplings are connected to the rinsing bridge.

2. Prepare 1 %o reference solution, i.e.:
Dilute the flask of 2 ml of red dye with 2 litre deionised/RO water. The
water should have at least 30 °C for an accurate calibration. Mix the
reference solution thoroughly.

4.8.3.10.3.1 Turbidity Calibration with
Water

Press &l key. The calibration window is opened.

4.  Set FPA slowly to zero.

5. Pressthe —}ca"b"“u" key to activate the first calibration point of the
automatic calibration.

The values must be in the following limits:

Actual Status Actual Status
Controller Supervisor

Blood Concentration [%0] -50 to +50 digits 205 to 230 digits

After the calibration of the first point the second calibration point is
automatically displayed.

4.8.3.10.3.2 Calibration with Reference
Solution (Red Dye)

6. Carefully pull off the red dialyser coupling from the rinse bridge to
prevent any loss of fluid/air-intake and immerge it into the container
with reference solution.

7.  Set FPA slowly to 1000 rpm and draw-in approx. 1 | reference solution.

8. Set the FPA slowly to zero. If the displayed actual blood concentration

value of the controller is stable, press the &l key to

confirm.

The displayed actual blood concentration value must be in the following
limit, to ensure a sufficient resolution:

Actual Status Controller
Blood Concentration [%oo] > 200

9.  Confirm and store completed calibration procedure with ﬁ‘ key.
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4.8.3.10.4 Actual Value Check Blood
Leak Detector

10.

4.8.3.10.4.1 Check 0 %o Blood Concentration

11.
12.
13.

4.8.3.10.4.2 Check 1 %o Blood Concentration

14.
15.
16.
17.
18.
19.

1/2010

4-145

Select menu 1.18 in TSM to check the actual value of the blood leak

detector.

Connect red dialyser coupling to rinsing bridge.

Set FPA slowly to 1000 rpm and rinse.

Check blood concentration of the controller and supervisor.

The values for the controller and supervisor must be in the following

limits:

Actual Status
Controller

Actual Status
Supervisor

Blood Concentration [%oo]

-0.1t00.1

-0.1t00.1

Set FPA slowly to zero.

Carefully disconnect red dialyser coupling.

Carefully immerge red dialyser coupling into reference solution.

Set FPA slowly to 1000 rpm and draw-in remaining reference solution.

Set FPA slowly to zero.

Check blood concentration of the controller and supervisor.

The blood concentration values for the controller and supervisor must be

in the following limits:

Actual Status
Controller

Actual Status
Supervisor

Blood Concentration [%o0]

090to11

090to11
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4.8.3.11 Calibration of Delivery Rate
UFP, BICP and KP

You can calibrate the ultrafiltration pump UFP, the bicarbonate pump BICP

and the concentrate pump KP. The BICP and KP can be calibrated either with a

volumetric flask/graduated cylinder or a balance. The calibration with a balance

is mandatory for UFP. Prior to calibration the balance chamber initialisation

must be completed. The respective pump runs for approximately 2 minutes
START Calibration

after pressing the — | key and stops after a certain number of
revolutions are reached.
PE/RVE
DDE
TSBIC ENDLF-S TSD-S RVFPE

& & & VDEBK1 BK1 VABKI% VBP
VB OO . Xz
RVBX BICLF RVKX ENDLF TSD FPE VEB“% s ) VD“B&

Y

>

VDEBK% VABK%
VDA
BlCP@ KP@ VEBKZ% EQ) VDABKI% LAFS
MSBK2 @
BK2 FPA LA
0
UFP
RVFPA

Fig.: Bicarbonate Pump BICP, Concentrate Pump KP and Ultrafiltration Pump UFP

[ DIALOG TSM MODE |‘

0 During the selection of the menu:
— = LL Manual Calibration ‘ g
|Feb 05, 2010 -1825- |

e the balance chamber is initialised and
e the UFP is set to a defined initial position
(reed sensor/hall sensor position).

‘ Calibration 2.8 Flow of BICP, KP and UFP ‘

L LA Thus the accuracy during the calibration of UFP is
el Gontroller improved, because UFP runs back to the initial
Head Speed

position at the end of calibration. Thus complete

BF Pt Svest o [Il S revolutions are counted.
1. Activate the LL Manual Calibration menu with
BICP Pump Speed  [rom); [—0‘ START Calibration the LL Manual Calibration key in the Manual

' Test and Calibration menu.
BB Fune:Gaeve o [ 0 =IANToMbranc 2. Activate the Flow of BICP, KP and UF Pump
menu by pressing on the line Calibration 2.8
o Posilon Stroke ‘ l > ‘ )' Flow o_f B_ICP, KP and UF Pump. The following
4 sk o menu is displayed.
LLC BETATUS: 00000000 00001000 J LLE SETATUS: 00000000 J

4.8.3.11.1 Calibration BICP and KP Pump

Prior to calibration the initialisation of the balance chamber must be
completed. The initialisation is completed, if the LLC Status window changes
from000000004 to000000000.

The system must be free of air for calibration. Thus an accurate calibration is
guaranteed.

e  Balance or graduated cylinder
e Tubing clamp

1. Fill graduated cylinder with 200 ml water.

AN E

2. Remove respective concentrate suction rod from rinsing chamber and
immerge into graduated cylinder.
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START Calibration J

3. Press the BICP Pump or KP Pump _
calibration.
The piston pump runs two minutes and stops.

Ref Value
4. Press the 4‘ key, which appears automatically after 2 minutes.

5. Enter the suction delivery volume (200 ml - residual volume = delivery
volume) as reference value.

Calibration
6. Press _______J key to confirm.

7. Confirm and store completed calibration procedure with ﬁ‘ key.

key again to start a pump

Note: Generally, follow the instruction for UFP calibration if using a
balance.

4.8.3.11.2 Calibration UF Pump with Balance

The accuracy of the UFP calibration is essential for the precise weight
reduction of a patient during dialysis.

e  Balance
e Tubing clamp

1. Clamp and remove inlet tubing from UFP. Connect another tubing to the
UFP and immerge tubing into a container with approx. 200 ml
demineralised water.

G\ -

START Calibration J

2. Press the UF Pump - key to prime the tubings.
Wait a few seconds to fully prime the tubings.

START Calibration J

3. Press again the UF Pump - key to stop the UFP.

The UFP will rotate back into its initial position.

4. Press _CANCEL]key.

5. Remove the filled tubing carefully from the measuring cylinder, measure
the weight and note value.

6. Replace the tubing carefully in the measuring cylinder.

START Calibration J

7. Press the UFPump - key to start the calibration procedure.

The UFP runs approx. two minutes and stops. It will rotate back into its
initial position.

8. After the UF pump has stopped, remove the tubing carefully from the
measuring cylinder, measure the weight and note value.

Ref Value
9. Press Q key.

10. Enter the calculated delivery volume as reference value.

First measurement — second measurement = delivery volume

Calibration
11. Press 4] key to confirm.

12. Confirm and store completed calibration procedure with ﬁ‘ key.

Note: The calibration data is saved only after the bit sequence 0-1-0 (for
detailed information see 4.8.3.1 General Calibration Information).
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4.8.3.11.3 Position Setting for BICP, KP and UFP

The sub-menu 2.8.2 Position Setting for BICP, KP
and UFP can be selected with the Position Setting
key.

The sub-menu 2.8.1 Stroke Value of BICP, KP and

Actual Status Desired Setting UFP can be selected with the Stroke Value key.
Supervisor Controller
Head Speed

UF  Pump Spesd (el El START Calbration
BICP Pump Speed  [rpm]: |I|
o v e | [0

B | e = 4] ] 3

START Calibration

The following settings are required:

BICP Parking: 180 °
KP Parking: 180 °
UFP Parking: 180°
Actual Park Position .. . o
Caitroler Siporvior New Park Pasition Setting UFP Positive Pressure Test: 115
(used for DFS pressure test)
BICP Parking @ | 180 180
e UFP Negative Pressure Test: 90 °
o ol [ 180 180 g
UFP Parking @ | 180 180

UFP pos. Presswre T [ | 115 115 |
UFP neg. Pressure T[] 90 90 |

e 3l

4.8.3.11.4 Stroke Value of BICP, KP and UFP

The sub-menu 2.8.1 Stroke Value of BICP, KP and
UFP can be selected from the menus 1.17 UF
Pump, or 2.8 Calibration Flow of BICP, KP and UFP.

The stroke values (pl/head rotation) can be

entered directly if the exact values are known for

Actual Stroke Value the bicarbonate pump BICP and the concentrate

Contraller Supervisor New Stroke Value Setting pump. The stroke value for the ultrafiltration

_ pump UFP should not be changed, because it is

ELES bt | 2210 | | 2270 ‘ 2260 | determined by the calibration of the pump with a
balance.

EEAR [T | g2l | | cell ‘ 2260 It is recommended to calibrate the UFP with the

procedure described (with balance) because the

Ve s ent o] | 2140 | | 2140 ‘ 226.0 | accuracy of the stroke value might be insufficient

for a proper UF control of the system.

G 3l
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4.8.3.12  Calibration Safety Air Detector SAD

Calibration Level The value for the calibration level is marked on the SAD (example calibration
level KS = 49) and was determined individually for every SAD ex works.

Test Level The test level is the value used to check the function of the SAD in the cyclic
self test. The test level is 5 digits higher than the calibration level:
o Test level TS = Calibration Level KS + 5 Digits

Alarm Level The safety air detector SAD has a fixed alarm level (15 Digits). The alarm level
is displayed after the test level is entered.

1. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual
Test and Calibration menu.

TR Desked Soting 2. Activate the Safety Air Detector SAD menu by

: pressing on the line Calibration 2.9 Safety Air
Contrall Supervisor
S Detector SAD. The following menu is displayed.
SAD LEVEL L 15 [ 111 |m 15 |
SAD  TEST [ AR | [ AR |
Galibration
SAVE Calibration

FE <] |3

Wl o R ﬂ

38108821-004381

The value for the calibration level is marked on
the SAD board (example calibration level KS = 49,
see left figure SAD board).

.......

3. Take the value for the calibration level (KS) on
the SAD and enter the value in the Desired
Setting window.

4. Press &‘ key and wait until the
— &‘ key switches back again.

SAD LEVEL The calibration procedure is completed.

SAD TEST 5. Press the ﬂ] key to store the

4 5 6 >
Calibration calibration.
7 8 s Note: The calibration data is saved only
SAVE Calibration after the bit sequence 0-1-0 (for
e Sl | detailed information see 4.8.3.1

General Calibration Information).

o 2| &I 2|3
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AIR must be displayed if the SAD TEST is activated, even if a tubing filled with

The displayed result with SAD TEST OFF depends on the tubing inserted in the

4.8.3.12.1 SAD Test after Calibration
SAD Test
fluid is inserted in the SAD.
SAD:
AIR:
NO AIR:
[ DALOG TSMMODE |
[Feb 05, 2010 -1302- | LL Manust Test
Test 1.7 Air Sensor, Red Sensor |
Actual Status Desired Setting
Controller . Supe{vis_or
SAD LEVEL | 15 I | 1.11 |[u] 15 |
SAD TRIGGER OFF oN |
SAD  TimeContr. OFF
oy e | R [ ] OFF I
o | No BLOOD | | No BLooD |
™
S Calibration \ < | 3 | )' '

LLC STATUS 00000000 00000000 J

LL5 STATUS: 00000000
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1.

must be detected if a tubing filled with air is inserted.
must be detected if a tubing filled with fluid is inserted.

Activate the menu Test 1.7 Air Sensor, Red
Sensor in the LL Manual Test menu.

Insert a tubing filled with water in the SAD
and close cover.
The following settings must be displayed:

SAD LEVEL:  75(Desired Setting)
SAD TEST: NO AIR (Controller/Supervisor)
RDV: NO BLOOD (Controller/Supervisor)

Press SAD TEST . ™ | key (Desired

Setting).
The following settings must be displayed:

SAD LEVEL:  KS+5 (Desired Setting, see previous

page)
SAD TEST: TEST (Desired Setting)
SAD TEST: AIR (Controller/Supervisor)

Press the SAD TEST ™= | key (Desired

Setting) to terminate the test.
The following setting must be displayed:

SAD TEST: OFF (Desired Setting)

Press the SAD TRIGGER OFF LJ key
(Desired Setting) to activate the SAD
TimeContr.

The following settings must be displayed:

SAD TimeContr.: OFF (Supervisor)
after approx. 1 second:
SAD TimeContr.: ON (Supervisor)

Remove the tubing from the SAD.
Interrupt the light path in the SAD with a

piece of paper.
The following settings must be displayed:

RDV: NO BLOOD (Controller/Supervisor)
changes to
RDV: BLOOD (Controller/Supervisor)
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Dlalog+ SW 9.xx 4. TSM Service Program

Calibration BICLF and ENDLF
Ratio

4.8.3.13

You can set the expected values for the BICLF and ENDLF ratio. Thus the
mixing ratio is monitored to prevent the use of false concentrates.

e BICLF:  The mixing ratio between H,0O and bicarbonate

e ENDLF: The mixing ratio between H,O and acid

The ratio between bicarbonate, acid/acetate and water is monitored during
dialysis. The mixing ratio is monitored and dialysis with false concentrates can
be prevented.

All concentrates applied by the user must be checked, during commissioning. If
necessary the limit ratio value for bicarbonate and acid/acetate respectively,
must be adapted to each machine to meet the customer specific requirements.

ENDLF Ratio for Acid Concentrate with Ratio 1:44

The ENDLF ratio should be set to 38 if an acid concentrate is used with a ratio
of 1:44.

The acetate dialysis must be disabled, because an acetate dialysis is not
possible with this setting: Treatment Support, System Configuration, Dialysate
Side Parameters, Acetate Mode Disabled (YES).

RVFPE

<
OO

TSD

ENDLF-S TSD-S

- 78

BICLF RVKX ENDLF

" RVBX @

VEBK1/2

BicP (0)

Fig.: BICLF and ENDLF Conductivity Sensors

{®)

[ DIALOG TSM MODE | — 1. Activate the LL Manual Calibration menu with
[Feb 05, 2010 - 13.26 - i‘ LL Manual Calibration ‘ the LL Manual Calibration key in the Manual
Test and Calibration menu.
| Calbration 210 BICLF Ratio & ENDLF Ratio | _ _
T S 2. Actlv_ate the BIC_I_F and_END.LF Ratio menu by
i S "‘“’: S pressing on the line Calibration 2.10 BICLF and
ENDLF Ratio. The following menu is displayed.
BICLF Ratio | 25 ‘ ‘ 25 ‘ 25 Calibration
The BICLF Cart Ratio is only displayed if the
ENDLF Ratio 31 31 ‘ Cakbration bicarbonate cartridge holder option is activated in
the Production Report, LLC Options, Holder for BIC
BICLF Kart Ratio | 35 ‘ { 85 J 35 Calibration Cartridge.
' You can determine the limit of the ENDLF ratio
(measured at the end conductivity sensor ENDLF).
e 4| »| 3
LLC BETATUS: 00000000 00001000 LLE SETATUS: 00000000
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Bicarbonate Therapy

Acetate Therapy

1. Check Bicarbonate

Ratio Values (Factory Settings)
BICLF Ratio: 25 (ratio water/bicarbonate for canister operation)

ENDLF Ratio: 31 (bicarbonate mode=ratio water/acid)
(acetate mode=ratio water/acetate)
(

BIC Cart Ratio: 35 (ratio water/bicarbonate for cartridge operation)

The ENDLF ratio limit value 31 (factory setting, can be modified) must not be
exceeded. An alarm is activated if this ENDLF ratio limit is exceeded.

Bicarbonate Mode

Upper Limit ENDLF Ratio: <31

Default Value BICLF Ratio: 25 £ 7 (canister)

Default Value BICLF Ratio: 35 + 10 (cartridge)

Setting Range Setting Range
(ENDLF Ratio 14 mS/cm) (BICLF Ratio 3 mS/cm)

Acid 10 to 50 -

Bicarbonate - 10 to 50 (canister)
25 to 50 (cartridge)

Concentrate Pump KP: Suction Rod (red)

Bicarbonate Pump BICP: Suction Rod (blue)

The ENDLF ratio limit value must not fall below 31 (factory setting, can be
modified). An alarm is activated if this ENDLF ratio limit is lower than 31.

Acetate Mode

Lower Limit ENDLF RATIO: >31
Setting Range Setting Range
(ENDLF Ratio 14 mS/cm) (BICLF Ratio 3 mS/cm)
Acetate 10 to 50 -
Concentrate Pump KP: Suction Rod (red)
BICP: is deactivated in acetate mode

The BICLF Ratio and ENDLF ratio limits can be modified in the given limits.
These limits were determined and set to meet the general requirements. The
Dialog is delivered with a standard factory setting. Concentrates, which are
individually composed and applied in dialysis centres, can differ from these
standard values.

The delivery rates of KP and BICP must be calibrated correctly prior to
determining the actual ratio.

Check the conductivity of all concentrates in the therapy main menu,
according to the prerequisites of the customer (setting of ENDLF ratio and
BICLF ratio). If necessary change END/BICLF ratio.

1. Select the Haemodialysis key in Therapy Selection. Machine switches to
Preparation.

Select the Parameter key, a parameter window is opened.

Select Bicarbonate key and activate bicarbonate mode.

Connect the respective concentrate (bicarbonate/acid) after the request.

o @ N

Select service overview to display the current RATIO values. Wait till
stable ratio values are reached. Use the mean value if there are slight
deviations.
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6. Connect and check all concentrates in succession and note the BICLF
ratio and ENDLF ratio values.

7. Change the treatment mode to Acetate and connect only acetate
concentrates if Acetate mode is performed in that dialysis centre.

8. Wait for the conductivity to be stabilized and read the actual ENDLF ratio
from the service overview.

9. Switch off the Dialog and set service switch S1 to position 2 TSM service
program.

10. Switch on Dialog.
11. Select the Manual Test & Calibration key.

12. Select LL Manual Calibration key and activate 2.10 BICLF Ratio & ENDLF
Ratio.

For bicarbonate therapy with BICLF ratio values near the limits or out of the
default setting of 25 +7.

11. If necessary enter the value for BICLF ratio (mean value of all
bicarbonates) in BICLF Ratio Desired Setting Controller 25 key (default
value 25).

12. Confirm and save the entered value with the Calibration key.
ﬂ To prevent alarms during therapy in bicarbonate mode the value of the ENDLF
Ratio must be less than the set ENDLF Ratio e.g. <31.

To prevent alarms during therapy in acetate mode the value of the ENDLF
Ratio must be more than the set ENDLF Ratio, e.g. >31.

13. If necessary select ENDLF Ratio - Desired Setting Controller - 31 (limit
Value 31) and enter the value for the ENDLF ratio (between highest value
for all acidic concentrates and lowest value for all acetate concentrates).

14. Save the entered limit value.
15. Switch off Dialog and set service switch S1 to position O therapy.

2. Bicarbonate Cartridge Holder Option  The option must be activated, set and checked in the TSM service program.
After the activation a ratio value must be set for the BICLF Cart Ratio. Check
the ratio value in therapy (service overview) and adjust if necessary.

Setting Range: 25to050
Limits: Setting = 10

1. Enter 35 in Desired Setting Controller for the BICLF Cart Ratio.

2. Save the entered value with the Calibration key.

3. Check the bicarbonate ratio value in therapy.
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4.8.3.14 Calibration Load Cell
Not applicable.

BA-TE-DEO8W M.KAY Dialog+ SW9xx_SM_Chapter 4-3-1_1_2010.doc/pdf <110301> yymmdd B. Braun Avitum AG



Dlalog+ SW 9.xx 4. TSM Service Program 1/2010 4 - 155

4.8.3.15 Calibration PV Alarm Window, PA
Low Limit
[ DIALOG TSM MODE | : e 1. Activate the LL Manual Calibration menu with
[Feb 05, 2010 S1326- || LA By the LL Manual Calibration key in the Manual
| : Test and Calibration menu.
j Calibration 2.12 PV Alarm Window, PA Low Limit
T TR 2. Activate the PV Alarm Window, PA Low Limit
Cantraller Supervisor Controllr menu by pressing on the line Calibration 2.12
. |3 i PV Alarm Window, PA Low Limit. The following
EAST S ‘ 100 l { 100 } 100 Calibration menu is displayed.
PV low limit Pos. ‘ 35 ‘ ‘ 35 ‘ 35 ] Calibration
PV abs. low limit ‘ 20 ‘ ‘ 20 ‘ 20 J Calibration
PA abs. low fmit ‘ -200 -l l -200 J -200 Calibration
Yo < »] 5l

200 PV Alarm Window PV Alarm Window
35o§ §default 100 mmHg) You can set the window values for the alarm
- set range 40 ... 200 mmHg) limits of the PV monitoring for therapy.
300 .
e /PV Low Limit Pos. PV Low Limit Position
PV E "J You can set the low limit position and window
200 ] - L
T ] values for the alarm limits of the PV monitoring
mmHg el for therapy.
11
1007 |
o]
1PV abs. Low Limit
. default 20 mmHg)
50 set range -50 .... 100 mmHg)

Fig.: PV Settings
For all Limit Settings (PA and PV)
PV Absolute Low Limit

If any setting values are changed these must be in agreement with the
user, because any value can be used as a possible indication for "bleeding"
(e.g. if the venous access to the patient is disconnected). Furthermore
please note that the LLS limit value is 10 mmHg under the PV Abs. Low
Limit (protection system).

You can set the absolute low limit for PV and the window values for the alarm
size and position of the PV monitoring for therapy.

The supervisor uses a tolerance of 10 mmHg for monitoring the PV limit values
to prevent double alarms.

The set PA Absolute Low Limit value (-200 mmHg) is used as limit in therapy
and TSM service program/system configuration.

PA Absolute Low Limit
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4.8.3.16 Calibration Flow Rate of BPA and BPV/OSP

The tube constants can be directly entered or calculated via a comparison measurement.
BPA and BPV/OSP (option HDF online substitution pump) can be activated with the
START Calibration key. The delivered volume is measured in ml and entered as reference
value. The pressure conditions for the tube system during measurement must be
identical with the pressure conditions in therapy.

1. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual
Test and Calibration menu.

2. Activate the Flow of BPA and BPV/OSP menu

Actual Status by pressing on the line Calibration 2.13 Flow of
Pump Speed  [rpm] o BPA and BPV/OSP. The following menu is
Controller Supetvisee Desied Setira displayed.
BPA | o[ 0| START Calibration
-y | 0 ‘ ‘ 0 | START Calibration

s BEA E 4| »| 5}

Tube Constant

1. Press the Tube Constant key to activate the
menu Calibration 2.13.1 Tube Constants of BPA
and BPV. The following menu is displayed.

Actual Tube Constant The following tube constants must be entered for
Controller Supervisor New Tube Constant Setting the applied tubing system.
soA  heasro) || 12306 || [ 12306 ] 0| 8 x 12 Tubing System
BPA: 12306 pl/head rotation
BPV  [uWhead rot] [ 12306 | | 12306 ‘ 0 I BPV: 12306 pl/head rotation
7 x 10 Tubing System

BPA: 9293 ul/head rotation

?w’ S’ | BPV: 9296 pl/head rotation

Pump Head

_ 1. Press the Pump Head key to activate the menu
Pump Head Selection Pump Head Selection. The following menu is

e[| e
=

Pump Head 7x10 1 You can select the pump head roller type used in
the blood pumps.

e Pump head 8 x 12
e Pump head 7 x 10 (option)

B ] X
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4.8.3.17  Infusion Density Substitution Pump

Not applicable.
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4.8.3.18  Stroke Value HDF Online Substitution Pump OSP

1. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual
Test and Calibration menu.

2. Activate the HDF Online Substitution Pump
OSP menu by pressing on the line Calibration
2.15 HDF Online Substitution Pump OSP. The
following menu is displayed.

Stroke Value The stroke value must be set to 8300 (for pump head 8 x 12).
HDF Online Substitution Pump OSP
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4.8.3.19  Level Regulation

1. Activate the LL Manual Calibration menu with
the LL Manual Calibration key in the Manual

saved PWM
Controller  Supervisor

Test and Calibration menu.

2. Activate the Level Regulation menu by
pressing on the line Calibration 2.16 Level
regulation. The following menu is displayed.

S
-

e |

4] » |5l

Level Regulation

The speed of the level regulation pump (LRP = PPR) can be set for the slow
mode and for the fast mode.

The settings are (see default table in chapter 3):
o 60 % for the slow mode
e 100 % for the fast mode

The default settings should not be changed, unless instructed otherwise.
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4.8.3.20 Calibration Inlet Flow Pump
Nonreturn Valve RVFPE
You can calibrate the inlet flow pump nonreturn valve RVFPE.

Loop-In Point
for Calibration
RVFPE >
A
@ —C

FPE VDEBK1 BK1
R—{ /)
VEBK1 —
FBK1 &, MSBK1%
VDEBK2
X—{7)
VEBK2 —
‘ MSBK2
—/

Fig.: Calibration RVFPE/Loop-In Point

Fig.: DF Sub-Rack with RVFPE
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Manometer 0 to 4 bar (art. no. 7701357 or equivalent)
Flow meter (art. no. 770085A or equivalent)

e Allen key 3 mm

e Size 7 spanner

S

Please ensure that the manometer and connection tubing are at the same
level as the nonreturn valve during calibration.

1. Connect manometer and flow meter between flow pump FPE and FBK1.

Select Test 1.20 Water Part (Overview) in TSM.

gl =

N o o &M W N

Increase slowly the speed of FPA, until a flow of 500 ml/min is reached.
Set temperature TSD to 37 °C and wait until temperature is reached.
Clamp tubing between manometer and FBK1.

Loosen lock nut on RVFPE adjustment screw.

Set a pressure of 975 mmHg (1300 mbar) with the adjustment screw of
RVFPE.

e 975 mmHg £37 mmHg
e 1300 mbar £50 mbar

8. Tighten lock nut again.

9. Remove manometer and flow meter.
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4.8.3.21 Calibration Dialysate Nonreturn
Valve RVDA
You can calibrate the dialysate nonreturn valve RVDA.

Loop-In Point
for Calibration M

DDE

VEBK1 J—E VDABK1
| MSBK1 e—

VDEBKE% §VABK2
VEBK2 —] VDABK?2
D% IMSBKZ ¢ _FHBDK_Z

BK2

VDEské% BK1 VABK1
FBK1E %
V)
)

=
<
=)
>

Fig.: Calibration RVDA/Loop-In Point

Fig.: Water Sub-Rack with RVDA
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= N

N o o p W N

1.

Manometer 0 to 4 bar (art. no. 7701357 or equivalent)
Flow meter (art. no. 770085A or equivalent)
Allen key 3 mm

Please ensure that the manometer and connection tubing are at the same
level as the balance chamber/rinsing bridge and dialyser during calibration.

Remove lower front cover.

Connect manometer and flow meter between flow pump FPE and FBK1.
Select Test 1.20 Water Part (Overview) in TSM.

Increase slowly the speed of FPA, until a flow of 500 ml/min is reached.
Set temperature TSD to 37 °C and wait until temperature is reached.
Loosen lock nut on RVDA adjustment screw.

Set a pressure of 300 mmHg/400 mbar (HDF online 375 mmHg/500 mbar)
with the adjustment screw of RVDA.

e 300 mmHg £37 mmHg

e 400 mbar £50 mbar

HDF Online
e 375 mmHg £37 mmHg
e 500 mbar 50 mbar

Tighten lock nut again.

Remove manometer and flow meter.
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4.8.3.22  Calibration Outlet Flow Pump
Nonreturn Valve RVFPA

You can calibrate the outlet flow pump nonreturn valve RVFPA.

BK1

é §VABK1 VBP
-

)

(— VDABK1 Loop-l_n Poi_nt

MSBK for Calibration
VABK2 VLA >
ZAN
= LAFSohy 1
— VDABK?2 B
wsag o [p @) FRK2 | |

N - VDA

BK2 FPA

RVFPA
RUFPQ) PP ()
Fig.: Calibration RVFPA/Loop-In Point
Loop-In Point - |

for Calibration

Manometer O to 4 bar (art. no. 7701357)
Flow meter (art. no. 770085A or equivalent)
Allen key 3 mm

Size 7 spanner

ﬂ Please ensure that the manometer and connection tubing are at the same

level as the nonreturn valve during calibration.

Connect manometer and flow meter between flow pump FPA and FBK2.

N

Immerge both dialyser couplings into a vessel filled with warm water (30
to 40 °C). Thus uncontrolled pressure conditions are prevented.

Select Test 1.20 Water Part (Overview) in TSM.
Increase slowly the speed of FPA, until a flow of 500 ml/min is reached.

Set temperature TSD to 37 °C and wait for the temperature reached.
Clamp tubing between manometer and FBK2.

Loosen lock nut on RVFPA adjustment screw.

® N o 0 ko

Set a pressure of 975 mmHg (1300 mbar) with the adjustment screw of
RVFPA.

e 975 mmHg £37 mmHg

e 1300 mbar +£50 mbar

9. Tighten lock nut again.

10. Remove manometer and flow meter.
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4.8.3.23  Calibration Dialyser Inlet
Throttle Valve DDE

You can calibrate the dialyser inlet throttle valve DDE.

Loop-In Point
for Calibration

DDE

¢'—d

VDEBK].% (&\-{%\/ABK]. ﬁp
FBKlQ_’ VEBK1§ I VDABK1
VDEBK2 — VABK2
(¥
VEBK?2 JMS% VDABK?2

BK2

RVUF UFP

Fig.: Calibration DDE/Loop-In Point

Loop-In Point
for Calibration

Fig.: UF Sub-Rack with DDE

Manometer O to 4 bar (art. no. 770135A or equivalent)
Flow meter (art. no. 7700857 or equivalent)

Allen key3 mm

Size 7 spanner

ﬂ Please ensure that the manometer and connection tubing are at the same
level as the throttle during calibration.

@ 1. Connect manometer and flow meter between VDEBK1/2 and dialysate
inlet throttle DDE.

2. Immerge both dialysate couplings into a vessel filled with water warm
water (30 to 40 °C). Thus uncontrolled pressure conditions are prevented.

3. Select Test 1.20 Water Part (Overview) in TSM.

4. Increase slowly the speed of FPA, until a flow of 500 ml/min is reached.
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5. Set temperature TSD to 37 °C and wait for the temperature reached.

ﬂ Note for machines equipped with DF filter:

The DF filter and the tubings going to the DF filter must be free of air before
the DDE can be adjusted. Therefore the machine must be switched into Bypass
for a few minutes to purge the air. Switch off the bypass for the calibration of
DDE as it has to be done in mainflow.

6. Loosen lock nut on DDE adjustment screw.

7. Set a pressure of 300 mmHg/400 mbar with the adjustment screw of DDE.
e 300 mmHg £37 mmHg
e 400 mbar 50 mbar

8. Tighten lock nut again.

9. Remove manometer and flow meter.
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4.8.3.24 Calibration Pressure Reducer
Valve DMV

You can calibrate the pressure reducer valve DMV.

l T
DMV ﬂvm

( RVDA
VVBE - |SKBS

TSE TTSBIC
WAB

VBICP*

TSH

VBKO*

FEPH &)

Fig.: Calibration DMV

Fig.: Water Sub-Rack with DMV
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e Manometer 0 to 2.5 bar (art. no. 34511571 or equivalent)

S

gl The calibration of DMV is performed in the dynamic operating mode (FPE
| running, level in the upline tank is controlled).

@ 1. Disconnect water inlet hose from wall connection (close water tap if
necessary).

2. Start briefly the unit to achieve a pressure free condition in the water
inlet part to avoid water spraying.

3. Remove locking screw from DMV and screw in the manometer (if
necessary use teflon tape to prevent leakages).

4. Connect water tubing and open the water tap.

5. Open the following menus in the TSM service program: Manual Test and
Calibration, LL Manual Test and 1.9 Water Inlet, Upline Tank and Flow
Pump FPE.

6. Set FPE to approx. 1400 rpm (approx. 1200 ml/min) and open VVBE (the
level in the upline tank must be controlled between medium and high
level).

7. Pull up the adjustment knob to unlock pressure reducer valve DMV and
set pressure to approx. 0.9 £0.1 bar with the adjustment knob.

8. Close water tap.

9. Press down the adjustment knob to lock pressure reducer valve DMV.
10. Switch off Dialog.

11. Disassemble manometer.

12. Reassemble locking screw.
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4.8.3.25  Gap Arterial Tubing Clamp SAKA/Venous
Tubing Clamp Currentless Closed SAKV-SG

You can calibrate the gap for the arterial tubing clamp SAKA and
the venous tubing clamp currentless closed SAKV-SG.

e Calibration template 1.4/1.5 (art. no. 7702493)

1. Remove cap C (e.g. use a sharp knife to lift out).

2. Close the respective tubing clamp in Manual Test and
Calibration, LL Manual Test, Test 1.5 Tubing Clamps.

Y E— r s SeEmsses—

C

Fig.: Tubing Clamp SAKV-SG Fig.: Tubing Clamp SAKA
Set gap G to 1.4 mm with 1.4 mm template.
3. Loosen screw F.
4. Push 1.4 mm template between clamp D and eccentric cam E.
R ————

5. Rotate eccentric cam E until 1.4 mm is set.

6. Tighten again screw F

D Note
» The 1.4 mm template fits through the gap.
~ b

7. Check wit the 1.5 mm template.

Note
The 1.5 mm template must not fit through the gap.

8. Reassemble cap C.
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4.8.3.26  Arterial Tubing Clamp SAKA/Venous Tubing

Clamp Currentless Closed SAKV-SG

SAKA

SAKV-SG

il

You can check the soft stoppers A on the V-stopper/stopper B of the
arterial tubing clamp SAKA.

e Soft stoppers art. no. 34570675

1. Open front door.
2. Check the soft stoppers A on the V-stopper/stopper B.

Replace if soft stoppers show any damages (tears/ruptures/
brittleness).

You can check the o-rings C on the V-stopper/stopper D of the
venous tubing clamp currentless closed SAKV-SG.

e O-ring 7 x 1.5 art. no. 34570624

3. Check the o-rings C on the V-stopper/stopper D

Replace if o-rings show any damages (tears/ruptures/
brittleness).

4, Close front door.
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4.8.3.27  Setting Servomotor for
Disinfection Valve VD

'*.

- B

Basic Position Disinfection Valve VD
The servomotor and the servomotor board must only be replaced
together, because they are a calibrated unit.

The position tag C of the servomotor B must be seated in the light
barrier D when assembled (see figure).

This basic position must be guaranteed if the servomotor is
disassembled and assembled again on the disinfection valve (rinsing
bridge). Thus the correct operation of VD is guaranteed, i.e.
switching from the air line to the disinfection line.

In basic position the disinfection valve VD:

e isopen to the air line, i.e. disinfectants can not be drawn in.

Fig.: Disinfection Valve VD/Rinsing Bridge
. Open front door of Dialog.
. Pull off the connector A from the disinfection valve board.

. Disassemble servomotor B.

. Prior to the assembly of the new servomotor B: pay attention to
the position of the bevel E on the eccentric axle. The bevel E
must be in upper position (see figure).

Do not pull off the bow G from the control disc H, because its
position is set ex works.

5. The bow G on the control disc H must be seated in the groove
F of the eccentric axle.
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6. Assemble servomotor B.

The position tag C of the servomotor B is
seated in the light barrier D. The bow G
(not visible) is seated in the groove F of
the eccentric axle.

7. Plug in connector to disinfection valve
board matching with the motor.

8. Check function of the disinfection valve
(position tag C in light barrier D).

Servomotor

Position tag

Light barrier

Bevel on eccentric axle
groove

Bow (only partly visible, is
seated in the eccentric
groove)

Control disc

GMmMmMmMmonw

I

I Rinsing bridge

T

Draw-Up of
Disinfectant
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4.9 Production Report
e A
. + Hersteller /
Dialog B.Braun Avitum AG
34209 Melsungen, Germany
SN
VA
REF
v
Hz Not to be used in presence of
used in pr
IP @ C€ flammable znaest':‘etic gases
A XX )

Fig.: Type Plate on Rear Door

1/2010

The delivery data of the Dialog are displayed in the menu, i.e. must be entered
during the commissioning of the machine, e.g.:

o Type = REF (see type plate)

e Ser-No. = SN (see type plate)

Options can be activated in the following menus:

Icons
For example: bioLogic RR, card reader or K*t/V-UV (Adimea)

Low Level Options (see 4.9.2)
For example: Double pump or BIC cartridge holder

| DIALOG TSM MODE | X Activate the Production Report menu with the
Mar 25, 2010 -11:44- | Production Report Production Report key in TSM Main Menu.
Options assembled in the machine must be
activated. Further options present in the Dialog
Type (Typ): 7102016 | Ser-No. (Nr): [ 00005 | must also be activated in this menu or in the Low
Machine Description: | Dialog: | Level Options menu (see 4.9.2).
Production Date: 150909 Date of Commissioning: 180809 The following options can be activated:
User/Location: | | e ABPM
Order Number: (I T B e e bioLogic RR (icon available if installed)
DIALOG .02 - e Low Level Options
e Card reader
Low Level Ket e DCI (Data Communication Interface
Options _'\T ° K*t/V
~ = o K*t/V-UV (Adimea)
-’[j| 53'5“‘ )' | e HCT (Crit-Line interface)
LLG GTATUS: 00000000 40000000 J uﬁnm: 00000000 J

ABPM Automatic Blood
Pressure Measurement

bioLogic RR Automatic Blood
Pressure Stabilisation

Card Reader

DCI Data Communication
Interface

K*t/V

Adimea (K*t/V-UV)
(Accurate dialysis measurement)

HCT Crit-Line

<[z
8B O
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If the ABPM option is assembled in the machine or the option is retrofitted it
must be selected and saved to activate the option.

The bioLogic RR icon is displayed after the installation software was installed
for the bioLogic RR option. The bioLogic RR must be selected and saved to
activate the option.

If the card reader option is present in the machine, it must be selected and
saved to activate the option.

The DCI option communicates with the Dialog machine via an RS 232
interface. The communication is performed via a DIANET protocol.

The KT/V option must be selected and saved to activate the option.

If an Adimea option is present in the machine, it must be selected and saved to
activate the option.

If a Dialog Serial Interface DSI is present in the machine, it must be selected

and saved to activate the option.

Note

e The activation of the HCT Crit-Line option enables a window in therapy.
This window allows the data exchange and display of measurement values
to a connected HemaMetrics™ Crit-Line device.

4-173
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4.9.1

Dialog Version Number

Treatment Support
Manual Test & Calibration
Production Report
Service Reports
Working Th;e Qgmurl: ?w | L7|

DIALOG Version number
902

Type (Typ): 7102016 Ser-No. (Nr): 00005 |
Machine Description: [ Dialogt |
Production Date: Date of Commissioning:
User/Location: | |
Order Number: E Version number Oper. Sys.

DIALOG 902 1

Low Level Ket

Options v

3|

|

Yo |

Component SW Versions Language Versions
TREATMENT
TLC SW: 044 [ 0902 | 049 | 0g02 |
Sysen Conf: | 1000200 | = i
LLC SW: LLS SW: | S ]
LLC FW: LLS FWw: 1o
ABPM: 044 | 0902 | 040 | 0902 |
Low Level HW Versions

B8 PBV [3al =1

2B Hos ] |

Pem [2] o8 [3] =] S'
| 7 e [ /| 902 |
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The Dialog Version Number menu is selected with
the Dialog Version Number window in Production
Report. The current software/firmware versions and
hardware versions are displayed. This menu can also
be selected in the TSM Main Menu.

The various software versions for top level,
controller, supervisor, etc. are displayed and can be
checked. These versions depend on the installed
Dialog software version. The following software and
hardware statuses can be checked:

Component SW Versions

The versions for the installed software/firmware are
displayed.

e Top Level Controller Software TLC SW

e System Configuration

(displays the system configuration version
number for the haemodialysis machine)

Low Level Controller Software LLC SW

Low Level Controller Firmware LLC FW

Low Level Supervisor Software LLS SW

Low Level Supervisor Firmware LLS FW
Automatic Blood Pressure Measurement ABPM
(firmware for the ABPM module is displayed)

Language Versions
The installed languages are displayed.

Treatment

e 044 - English

e 049 - German

o or further therapy languages

TSM
e 044 —English
e 049 — German

Low Level Hardware Versions

The boards are displayed with the respective
hardware versions, e.g. a HDF online machine. The
displayed HW versions depend on the assembled
boards in the machine.

e Basic Board BB

¢ Analog Board AB

e Power Board Motors BPM
e Power Board Valves BPV
e HDF Online Board HOB

o Digital Board DB

B. Braun Avitum AG
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49.2 Low Level Options

Low Level
Options

Press the Low Level Options key in the Production Report menu to open the
Low Level Options menu.

Options assembled in the machine must be
activated. Further options present in the Dialog

must also be activated in this menu or in the
Production Report menu (see 4.9).

| DIALOG TSM MODE | :
bez2 200 - 1134- |‘ it e
Low Level Options
Double Pump

/AN The following options can be activated:

Holder for BIC cartridge

Low Level Options

DF Filter

HODF-Online .

= o Holder for BIC Cartridge
= o DF Filter

Nexadia-BSL (DBI) e HDF Online

WAN-BSL (DBI)

|
|
{ e Double Pump
|
|
|

[V e Battery (Emergency Supply)

LLC STATUS: 00000000 00000000

e Nexadia-BSL (DBI)
e WAN-BSL (DBI)

LLE STATUS: 00000000 1

Double Pump

Holder for BIC Cartridge

DF Filter
HDF Online
Battery
Networking
' N\
. + Hersteller /
Dialog B.Braun Avitum AG
34209 Melsungen, Germany
SN
VA
REF 710xxx
v 230~
Hz Not to be used in presence of
P[21]CE[0123]  flammabi hetic gases
WANE P ¢ )

Nexadia-BSL (DBI)

BSL = Bedside Link
DBI = Dialog Bedside Link Interface

WAN-BSL (DBI)

WAN = Wide Area Network
BSL = Bedside Link
DBI = Dialog Bedside Link Interface
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If Double Pump is selected and saved, cross-over and the PBS pressure sensor
are automatically activated.

If the option BIC cartridge holder is assembled or the option is retrofitted, it
must be selected and saved to activate the option.

If the option DF Filter (dialysate fluid filter) is assembled or the option is
retrofitted, it must be selected and saved to activate the option.

HDF Online must be selected and saved for HDF online machines.

If the emergency supply (battery) option is assembled or the option is
retrofitted, it must be selected and saved to activate the option.

Note

Enter the serial number (see SN on type plate) in the menu Production Report,
if the Dialog is networked. This serial number is required and used (query) as
the identification number (ID) of the machine if networked (e.g. Nexadia
network).

e Ser-No. = SN (see type plate)

Detailed information for networking (DBI) with Dialog machines are available
in the technical information for Nexadia-BSL/WAN-BSL networks.

The Dialog can be integrated in a computer network with a Nexadia-BSL
module. If the option is assembled or the option is retrofitted, it must be
selected and saved to activate the option.

The Dialog can be integrated in a computer network with a WAN-BSL module.
If the option is assembled or the option is retrofitted, it must be selected and
saved to activate the option.

B. Braun Avitum AG
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4.10 Service Reports

BA-TE-DEO8W M.KAY Dialog+ SW9xx_SM_Chapter 4-3-1_1_2010.doc/pdf <110301> yymmdd

The Operation Mode Report can be selected in the
Service Reports menu.

Operation Mode Report

The switching from therapy mode to TSM mode
and back to the therapy mode is documented with
date and time.

B. Braun Avitum AG
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Copyright

Service

Prevent Electrical Shock Hazard

ESD Information {A\

7 A\

Protective Conductor in TFT Housing

High Voltage
in TFT Monitor

TSM Service Program

Software

Therapy Mode

Calibration

Connection and Operation Service Board

Prevent Chemical Burns and Scalding

Contaminated Machines

Cover in Rear Door

Tubing

Wiring

Fuses

Spare Parts

Ambient Temperature
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This document is the property of B. Braun Avitum AG with all rights reserved.

Only trained personnel must service the Dialog+, i.e. repair, maintenance, software installation,
firmware update, retrofitting and commissioning of the Dialog+.

Servicing must only be performed with proper tools, calibration equipment and be in accordance
with the most recent revision of this service manual/technical information, which must be
clearly and thoroughly understood.

Switch off the Dialog+ and disconnect unit from mains if you have to open the machine for
servicing. Do not touch any exposed wiring or conductive surfaces while the Dialog+ is opened.
The voltages present when electrical power is connected to the Dialog+ can cause serious injury
or death.

Pay attention to ESD information, because electronic components are sensitive to electrostatic
discharges.

If a battery option is present in the machine:

High voltage can be present at the backlight inverter board BIB in the TFT monitor, even if the
machine has been disconnected from mains. Pull out the battery compartment in the base
platform and switch off the battery voltage (remove fuse) before opening the machine.

If the TFT housing had to be opened during a service job, the tight seat of the protective
conductors in the TFT housing must be checked.

Only activate the TSM service program for service activities. It is prohibited to connect a patient
to the Dialog+ and to run a therapy if the TSM service program is activated in the Dialog+. If
the TSM service program is activated the complete alarm system is disabled. The TSM service
program is started in the service mode: digital board, service switch S1, position 2.

The software is installed in the software mode: digital board, service switch S1, position 3.

After completion of all procedures switch back to the therapy mode: digital board, service
switch S1, position 0.

Only perform a calibration after the Dialog+ has reached working temperature, and the machine
was disinfected and decalcified. You should save the calibration data to the hard disk drive
before you exit the TSM service program: 7SM Main Menu, File Operations, Save Calibration
Data.

The service board must only be operated in the TSM service program. If the service board is
connected to the Dialog+ it is prohibited to connect a patient to the Dialog+ and to run a
therapy.

During servicing on running machines: prevent chemical burns and scalding of the skin due to
the penetration of disinfectant or hot liquid.

Protective gear should be worn in case of servicing of assumed contaminated machines.

Servicing of mechanical assembly groups (components in contact with fluid): the cover in the
rear door must be assembled during servicing because it serves as a spray protection for the
assembled SMPS-MC.

Tubing must be replaced only by the same tubing type/length and identical installation manner.

Make sure that the tubings in the machine are not kinked or twisted after servicing (e.g. if sub-
racks are pulled out and inserted again). The tubing must not touch moving/rotating
components (e.g. motors of gear pumps).

Wiring must be replaced only by the same cable type/length and identical installation manner.
The cables must not touch moving/rotating components (e.g. motors of gear pumps).

If fuses are replaced they must exactly match the type and rating specified by the manufacturer
in the spare parts list/technical information. Where applicable: fuses must be approved by
UL/CSA.

Only use original spare parts manufactured and sold by B. Braun Avitum AG.

Before the Dialog+ is switched on the machine must have room temperature (see operating
manual, chapter 15).

B. Braun Avitum AG
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5.1

For Dialog+ SW 9.xx

Check List for Technical Safety Inspection
and Preventive Maintenance

1/2010

5-3

The technical safety inspection shall be performed and documented every 12 months, according to
the specified check list and with reference to the service manual and instructions for use.

The preventive maintenance is recommended every 12 months, according to the specified check

list and with reference to the service manual and instructions for use and shall be documented.

REF {Type/Typ}: SN {Serien-No./Nr.}:
Year of Purchase: .....ccccoverernns Responsible Organisation (User):
Operating Hours: ....ccecnnecssscsnssnanans h Inventory No.:
SW Version:
Manufacturer: B. Braun Avitum AG
34209 Melsungen, Germany
HM Check List_ (S = Technic_al_ Safety_ Inspection Poir_lts: M= Prever_ltive Maintenance Points) NO |YES| oK
Note: Text in { } brackets is information for the execution of the check list!
Technical Safety Inspection Q
Technical Safety Inspection with Preventive Maintenance Q
m|[1.  |Disinfection/decalcification was performed 91909
Visual Inspection with Maintenance Procedures
S 21 Visual Inspection a a a
{Machine: clean/complete; no damages/moisture influences (protection covers) or loose assemblies; no moveable parts
touching tubings or wires; casters are moveable; type plate legible}
M|2.2 Clean interior space and exterior surfaces a a a
M (2.3 Suction tubing for disinfection and concentrate exchanged @ | a|Q
M (2.4 0-rings at suction rod exchanged @ a|ajfaa
M|2.5 Balance chamber — no visible leakages a a a
S 2.6 Check tight seat and damages of mains supply (power supply cord, strain relief), potential equalisation cable, staff call/data a a a
lines (if present) and connectors
M|2.7 Tubing connectors, clamps and couplings (internal/external) are assembled correctly Q Q a
M(2.8 Membranes, o-rings and tubings at the dialyser couplings exchanged @ | ajfaa
M|2.9 HDF Online Option present a a a
2.9.1  |0-rings {12.37 x 2.62} and membranes {for HDF filter with couplings} exchanged @ | aj|Q
2.9.2  |Hydrophobic filter HFB exchanged @ a|ajfaa
2.9.3  [Filter FSU {between PSABF and VSAA} exchanged @ | a(d
M|[2.10  |DF Filter Option present Q Q Q
2.10.1 |Membranes exchanged @ | ajfa
M|2.11  [Tight seat of boards and connectors (incl. mains connection in switch mode power supply) a a a
212 |Exchange dust filter of fan (rear door) @ | a|d
M (213  |Filter (FVD, FB, FK, FBK1/2, FBIC, FEP) exchanged @ a|ajfa
M (214 |Filter level regulation module (HFA, HFV, HFE (HFS if present)) exchanged @ | aj|Q
M|2.15 |BIC Cartridge Holder Option present Q Q Q
2.15.1 |0-rings exchanged @ | ajfaa
M|2.16 Battery on PC motherboard exchanged (after operating period of 4 years) a a a
{Battery is not included in the maintenance kit, if necessary order separately.}
M|2.17  |Monitor: no restriction of motion of rotation; touch membrane/keyboard membrane not damaged Q Q a
M(2.18 Check non-return valve RVDA (400 mbar £50 mbar or 300 mmHg +37 mmHg) and set if necessary a a a
(for HDF Online: 500 mbar +50 mbar or 375 mmHg +37 mmHg)
M|2.19  |Check non-return valve DDE (400 mbar £50 mbar or 300 mmHg +37 mmHg) and set if necessary d a | a
M|2.20  |Check non-return valve RVFPE (1,300 mbar 50 mbar or 975 mmHg +37 mmHg) and set if necessary d a | a
M|2.21  |Check non-return valve RVFPA (1,300 mbar 50 mbar or 975 mmHg +37 mmHg) and set if necessary d a | a
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S Check List (S = Technical Safety Inspection Points; M = Preventive Maintenance Points) no | ves | ok
Note: Text in { } brackets is information for the execution of the check list!
M|2.22 Conductivity Sensors
2.22.1 |ENDLF sensor: Visual inspection a a ]
2.22.2 |BICLF sensor: Visual inspection a a a
M|2.23 Piston Pumps
2.23.1 |BIC piston pump: Visual inspection a a a
2.23.2  |KP piston pump: Visual inspection a a ]
M |2.23.3 |UF piston pump: Visual inspection a a a
M|2.24 Blood leak detector (BLD) test passed a a a
2.24.1  [Check blood leak detector and calibrate if necessary @ (o |
M|2.25 Degassing Pressure Sensor PE (permissible tolerance +13 [mbar])
- Comparison measurement (at approx. -530): Measurement instrument: .........ceeee. Display on machine: ... [mbar] | O
- Comparison measurement (at approx. -130): Measurement instrument: ...........ceeee. Display on machine: ... [mbar] | O
M|2.26 Dialysate Outlet Pressure Sensor PDA (permissible tolerance +13 [mbar]) |
- Comparison measurement (at approx. -530): Measurement instrument: ... Display on machine: ..o [mbar] | Q
- Comparison measurement (at approx. 0): Measurement instrument: ..., Display on maching: .......c.....cccoo... [mbar] | Q
- Comparison measurement (at approx. +530): Measurement instrument: Display on machine: ........ . [mbar] | Q
M|2.27 Heparin Pump |
2.27.1 |Position (80 mm + 15 mm) {Drive fast forward to end position with 30 ml syringe. Check display positioninmmJ} .. [mm] [ O
M|2.28 Set summer/winter time {TSM, Treatment Support, System Configuration, if applicable in this country} | a | a ]
3. Function Inspection (Document Measurement Values)
S 3.1 Blood Pump: - Check function, moveability, noise rating a
311 - Check roller/one-way bearing; clean and lubricate shaft slightly if necessary ]
312 - Alarm cover switch a
S 3.2 Single-Needle Pump: Option present a a ]
321 - Check function, moveability, noise rating a
3.2.2 - Check roller/one-way bearing; clean and lubricate shaft slightly if necessary ]
323 - Alarm cover switch a
3.3 Venous Tubing Clamp SAKV: - Function/gap checked, set gap 1.4 (+0.1 mm) if necessary Q
34 Arterial Tubing Clamp SAKA: Option present a a a
34.1 - Function/gap checked, set gap 1.4 (+0.1 mm) if necessary ]
S 35 Arterial Pressure PA: (permissible. tolerance £10 [mmHg])
Comparison measurement (at approx. -400): Measurement instrument: ... Display on machine: .........c....... [mmHg] [ O
Comparison measurement (at approx. 0): Measurement instrument: ... Display on machine: .........c........ [mmHg] [ O
S 3.6 Inlet Pressure PBE: (permissible. tolerance 10 [mmHg])
Comparison measurement (at approx. 0): Measurement instrument: .........coouvvvnrees Display on machine: ........ccccooo.v..... [mmHg] [ Q
Comparison measurement (at approx. +400): Measurement instrument:  ...........ccoooueenns Display on machine: ........cccooeo.vu..e. [mmHg] [ Q
S 3.7 Venous Pressure PV: (permissible. tolerance +10 [mmHg])
- Comparison measurement (at approx. 0): Measurement instrument: Display on machine: ........ a
Comparison measurement (at approx. +400): Measurement instrument: ..........ceeee. Display on machine: ........cc....... [mmHg] [ O
S 38 Single-Needle Pressure PBS: (permissible. tolerance +10 [mmHg]) Option present | a | a a
- Comparison measurement (at approx. 0): Measurement instrument: Display on machine: ........ [mmHg] [ O
- Comparison measurement (at approx. +400): Measurement instrument: ..., Display on machine: ................... [mmHg] | O
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S Check List (S = Technical Safety Inspection Points; M = Preventive Maintenance Points) no | ves | ok
Note: Text in { } brackets is information for the execution of the check list!
S 39 Staff Call: Option present a a a
391 - Function or contact continuity passed a a ]
S 3.10 |Automatic Blood Pressure Measurement ABPM: Option present a a a
3.10.1 - ABPM inspection protocol performed {see separate ABPM inspection protocol, paragraph 5.2} a a ]
4. Electrical Safety Check According to EN 62353/EN 60601-1
S 41 Protective Earth Resistance:
<03[Q] {note highest value}: [@] O
{(Machine incl. power supply cord. Move the power supply cord during the check. Thus possible loose connections can be detected. Data lines
and potential equalisation cable must not be connected during the check of the protective earth resistance (see figure 1)}
{Measurement points:}
{Exterior:  Potential equalisation bolt, rinsing bridge (dialyser inlet and outlet)}
{Interior: Heater body (top), rear door (top left corner), frame (rear), housing cover (top left), front door (top left)}
{Monitor:  Monitor (one of the screws in the front panel/housing}
S 42 Equipment Leakage Current:
{All water connections and data lines must be connected during the check (see figure 2) of the equipment leakage current.}
< 0.5 [mA]: - During heat-up phase {change mains polarity and note highest value}: ... mA] | O
S 43 Patient Leakage Current:
{All water connections and data lines must be connected during the check (see figure 3) of the patient leakage current.}
<10 [uA] DC: - Under normal conditions {at dialyser coupling}, conductivity at 13 - 15 mS/cm: a
<10 [uA] AC: - Under normal conditions {at dialyser coupling}, conductivity at 13 - 15 mS/cm: a
5.  |Setting into Service According to Instructions for Use
S 51 Applied Accessories/Disposables: Applied line system:
Name:
S 5.2 Switch on machine: - Self-test passed Q
S 53 Power Fail Function:
{Activate buzzer in power supply, i.e. switch on machine for approx. 5 minutes and then disconnect mains plug.}
- Check function, duration of a constant audible alarm > 1 minute Q
S 54 Temperature: - Comparison measurement {at dialyser coupling}, at 37 °C (-1.5; +0.5);  rrvccrnivenrrrrreernnns [c1| Q
S 55 Conductivity: - Comparison measurement {at dialyser coupling, .g. 14.3 mS/cm (0.2)}: oo [mS/em] | Q
S 5.6 Safety Air Detector (SAD): - Test alarm function (visual/audible) passed a
S 57 Monitor
5.7.1  [Function of the keys, display illumination, OSDs (for Dialog+) and touch screen OK ]
5.7.2  |Image display OK a
S 58 Ultrafiltration:
{see chapter 3 Measures after Repair, paragraph 3.8.2.5 Test Run UF Comparison Measurement}
- Comparison measurement at 15 min with UF rate 500 ml/h (125 ml UF volume £15 ml) :
Display 0n Maching: .......ocoveeeeeecersssesesnnas Meas. iNSETUMENt: ...........ccoovvvviverrvviensririneenns m]| Q
S 5.9 Battery Option: Option present a a ]
59.1 - Activate audible alarm a a a
{The machine must be in therapy mode. Disconnect mains plug: The buzzer from the SMPS-MC gives three signalling tones as
an indication that the machine is running in battery mode.}
M|[5.10 |Disinfection: - Perform by responsible organisation {user} a a a
{inform responsible organisation}
- Performed by service technician a a ]
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Check Lis‘F (S = Techniga! Safetj Inspection Poipts; M= Preveptive Maintenance Points) NO |YES| oK
Note: Text in { } brackets is information for the execution of the check list!
Applied Measurement Equipment: i i
EleCtriCal SAfEtY: ........iiineenresressecssissssssssssesssssssssennes *ID/Serial NO.: ....ovvvvvevveeeerenrins
CONAUCTIVITY: ovvvvvvveriersineeesssssssssscsssssssismssssssese s sssssessesssssesnennes * ID/Serial NO.: ..ooovvvvvevveeverinrins
TEMPEIALUNE: .....oooooirrvee s *ID/Serial NO.: ...oovvvvvevveeeerenriins
PIESSUIE. ..o *ID/Serial NO.: ..ooovvvvvevveeeerenrirnns
FIOW: oo *ID/Serial NO.: ....ovvvvvvvveevevverierinns
BAIANCE: ... *ID/Serial NO.: ..o
Pressure ManOmMELer: ... *ID/Serial NO.: ..o
Template LA/L5: .. *ID/Serial NO.: ...oovvovvvvveeeerenrirns
Other Measurement DEVICE: ............wnnensisssssessesssssssnennes *ID/Serial NO.: ..o
....................................................................................................................... *ID/Serial NO.: ..ooovvvvvvvevvevveriirns

* If applicable, please enter the type and identification number of the equipment used

CHECK RESULTS:

Customer specific parts or information on the machine (e.g. stickers/labels) were removed during the technical

safety inspection/preventive maintenance or repair: alal o
New labelling must be performed by responsible organisation (user): [ I I I
Results of Test and Evaluation: 20 10 job

0 = no deficiencies; 1 = minor deficiencies; 2 = deficiencies requiring repair

Comments:

The technical safety inspection/technical safety inspection with preventive maintenance was passed: o | oo
Next Inspection Date:

The technical safety inspection/technical Name Service Technician/Company:
safety inspection with preventive
maintenance was performed correctly.

Date / Signature
{ @ Maintenance Kit}
{A maintenance kit can be ordered for the technical safety {Art. No. Description}
inspection with preventive maintenance of a Dialog machine. All
parts are included which are recommended for exchange duringa  {3451893D Maintenance Kit}
preventive maintenance.}
{ @ Maintenance Kit/Supplement HDF Online}
{A second maintenance kit can be ordered for the technical ~{Art. No. Description}
safety inspection with preventive maintenance. As a supplement
this kit includes all parts recommended for exchange during a {34560686 Maintenance Kit/Supplement HDF Online}

preventive maintenance of a HDF online machine.}
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5.1.1 Measurement Circuits for Measurement of Electrical
Safety According to IEC 62353/60601-1

@ Protective earth (ground)

L,N Supply mains terminals PE Protective earth terminal
mP Mains part AP Applied part
| IVD L Measuring device Residual current meter with frequency
response as MD
@ Resistance measurement equipment
— T - Part of enclosure not protectively earthed T Connection to accessible conductive parts

Table 1: Legend of Abbreviations and Symbols

Protective Earth Resistance
MP AP
Lo— o Test current: > 200 mA
O
o The test current must be measured in both
No— © directions.
PE;—1(2)
0)
&)
Fig. 1: Protective Earth Resistance
Equipment Leakage Current:
e  Differential Measurement
Lo L ve AP o—
o_
o_
NG D
EO S \J

Fig. 2: Equipment Leakage Current
) I I:
No

LMD|

Patient Leakage Current

7717

Fig. 3: Patient Leakage Current
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5.2 Inspection Protocol for Automatic Blood Pressure
Measurement ABPM

Measurement Inspection The measurement inspection is recommended every 12 months and should be
documented. The measuring methods are described in the execution procedures.

Dialysis Machine Dialog  REF {Type/Typ}: SN {Serien-No./Nr.}
Automatic Blood Pressure ABPM Module M2009/2010
Measurement ABPM

Manufacturer B. Braun Avitum AG, 34209 Melsungen, Germany

Responsible Organisation (User)  Address:

1. Visual Inspection - Tight seat of all connectors : oK Q4
- No damages which could affect the function or the safety
(incl. tubing and cuff): oK Q4
2. Limits of Error of the Pressure Admit a static pressure to the machine.
Indication
Pressure [mmHg] Measurement Values Deviation
Dialog Reference [mmHg]
290
200
100
50
0
The permissible tolerance for each measurement is:
ABPM Module: +3mmHg: 0KQO
3. Air Leakage
Initial Pressure Final Pressure Air Leakage
[mmHg] [mmHg] [mmHg]
Pressure drop ABPM Module: < 18 mmHgin 3min: 0K Q
4. Rapid Exhaust - Time for pressure reduction from >260 mmHg to <15 mmHg max. 10 s: ....... s 0KQO
- Trigger of rapid exhaust between 300 mmHg and 330 mmHg: --------------- oK QO
5. Function Inspection The results of a measurement on a test person are plausible oK QO
6. Result of Inspection The blood pressure measurement module has passed the
measurement inspection: No O YesO
Comments:
The measurement inspection was Name Service Technician:
performed correctly.
Date / Signature
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5.2.1 Execution Procedure for Measurement

Inspection ABPM
e Reference pressure instrument (accuracy < 0.8 mmHg)

e Measurement chamber with 500 ml volume (rigid metal
vessel, e.g. art. no. 7703090)

e Syringe 50 ml (for pressure build-up)
e Stopcock system incl. tubing (e.g. art. no. 770203A)
e Pressure tubing

[ DALOGTSMMODE | ABPM Maintenance Act?vate the ABEM Maintepance menu with the ABPM
(Fsbios. 2010 =1258: | Maintenance key in TSM Service Program, TL Manual Test and
Calibration.

FW version: PAR4.00 07/10V11

it T i e sl The ABPM Maintenance menu is used for the function test of

e 020tk (0300 oo the Dialog automatic blood pressure measurement ABPM option.

Initial pr. Final pr. Leakage
2: Air Leakage [mmHg]: 0 Q0 1]

p Test | Test 1 ‘ Test 2 ‘ —)u

LLC STATUR: 00000000 DODOO0DD ‘ LLE STATUE: 0000000 ‘
To Point 2: Limits of Error of the Pressure Indication Measurement according to EN 1060-1:1995 and EN 1060-
3:1997.
Reference Instrument 1. Connect all components according to figure (set stopcock
system according to figure).
I:I Measurement 2. Switch on Dialog in TSM service program.
Chamber

w

Select in TSM Manual Test and Calibration, TTL Manual Test
and Calibration and then ABPM Maintenance.

‘___J
p Test
® . Press button.

Wait until a pressure build-up of approx. 170 mmHg (start of
pressure retention phase).

N

5. Increase the test pressure to 290 mmHg (£ 10 mmHg) with

a 1 2 3 4 = the syringe. Read the value displayed on the Dialog and close
|""> S S "TP'q ::"‘ F‘E stopcock 4 immediately. Now read the value on the reference
Stopeock System 50 mi Syringe instrument and enter in table.

Fig.: Inspection Set-up for Compliance of Error Limits of the

Measurement Display 6. Decrease pressure according to test points and enter values in

table.

7. Enter deviations in table.
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To Point 3: Air Leakage

Measurement
Chamber

Pressure Tube
Fig.: Inspection Set-Up for Inspection of Air Leakage

To Point 4: Rapid Exhaust

Reference Instrument

[ 1o ' <

I
Chamber
®
1 2 3 4 -
> o The] wm H-—

v

Stopcock System

Fig.: Inspection Set-up for Rapid Exhaust

BA-TE-DEO8C M.KAY Dialog+ SW9xx_SM_Chapter 5-1_1-2010.doc/pdf <110301> yymmdd

\

50 ml Syringe

1. Set-up and connect ABPM according to figure.

Test 2 [
2. Press button.

A test pressure of approx. 200 mmHg is automatically built
up (test duration 4 minutes).

3. Enter values in table after test is expired.
The values are displayed after the time has elapsed:
The Initial Pressure, Final Pressure and Leakage are displayed
in the ABPM Maintenance menu point 4.

Pressure drop ABPM module: <18 mmHg

Test 2 [
1. Press button.

Wait until a pressure build-up of approx. 290 mmHg (start of
pressure retention phase).

2. Increase slowly pressure to > 300 mmHg with the syringe
until valve opens for rapid exhaust.

3. The valve for rapid exhaust must open between 300 and 330
mmHg. The indicated time for the pressure drop must not be
exceeded.

Pressure reduction from >260 mmHg to <15 mmHg: ---- max. 10 s

B. Braun Avitum AG
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6.1 Flow Diagrams
6.1.1  Legend Flow Diagrams

6-2

Symbol Abbreviation Description
Q BICLF Bicarbonate conductivity sensor
H ENDLF End conductivity sensor
ENDLF-S End conductivity sensor supervisor
BICP Bicarbonate pump
KP Concentrate pump
UFP Ultrafiltration pump
BPA Arterial blood pump
BPV Venous blood pump
o3 10 LA Air separator
LAFS Air separator level sensors
-0
@ BL Blood leak detector
DDE Dialyser Inlet throttle
(o) RVDA Dialysate nonreturn valve
RVFPA Flow pump outlet nonreturn valve
RVFPE Flow pump inlet nonreturn valve
RVB Bicarbonate nonreturn valve
RVK Concentrate nonreturn valve
DBK Throttle BIC cartridge
V BVA Bicarbonate supply connection
KVA Concentrate supply connection
\ EP Degassing pump
FPA Outlet flow pump
/ FPE Inlet flow pump
BK1 Balance chamber 1
BK2 Balance chamber 2
= MSBK1 Membrane position sensor balance chamber 1
MSBK2 Membrane position sensor balance chamber 2
FBK1 Filter balance chamber (inlet)
. FBK2 Filter balance chamber (outlet)
FVD Filter from dialysate
FB Filter bicarbonate
FK Filter concentrate
@ KtvV-Uv KtV-UV sensor (option Adimea)
LN\I WAB Water block with degassing chamber, upline tank,

1066666666668 6
2000000000000

) 0000000000004
)O000000000000¢

heat exchanger, level sensor, double-stage heater
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DMV Pressure reducer valve

VD Dialyser coupling (from dialysate)

ZD Dialyser coupling (to dialysate)

BICSS Bicarbonate rinsing connection sensor
0—4 KSS Concentrate rinsing connection sensor

LVD Light barrier valve disinfection

SBS1 Rinsing connection sensor 1

SBS2 Rinsing connection sensor 2

VABK1 Outlet balance chamber valve 1

VABK2 Outlet balance chamber valve 2

VBP Bypass valve

VD Disinfection valve

VDA Dialyser outlet valve

VDABK1 Dialyser outlet balance chamber valve 1

VDABK2 Dialyser outlet balance chamber valve 2

VDE Dialyser inlet valve

VDEBK1 Dialyser inlet balance chamber valve 1

VDEBK2 Dialyser inlet balance chamber valve 2

VEBK1 Inlet balance chamber valve 1

VEBK2 Inlet balance chamber valve 2

VLA Air separator valve

VVBE Upline tank inlet valve

VZ Circulation valve

@( VEB Degassing bypass valve

[D] SPA Rinsing adapter

RVB BIC nonreturn valve

RVBO Top BIC nonreturn valve

RVBU Bottom BIC nonreturn valve

PEV Sample valve

PA Arterial pressure sensor

PBE Blood inlet pressure sensor

PBS Blood control pressure sensor

PDA Dialysate outlet pressure sensor

PE Degassing pressure sensor

PV Venous pressure sensor

TSBIC Bicarbonate temperature sensor

TSD Dialysate temperature sensor

TSD-S Dialysate temperature sensor supervisor

TSE Degassing temperature sensor

TSH Heater temperature sensor

TSHE Heater inlet temperature sensor

TSDE Dialyser inlet temperature sensor
@ UFP Ultrafiltration pump
\Q RVUFP Ultrafiltration pump nonreturn valve
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6.1.2 Flow Diagram Dialog+
Water Inlet  Dialysate Outlet
[____'__Wa_tJEuB-_R&F _______ -i'r _____________ DF Sub-Rack _= l'_____________ufguF-_RE:F ______________
I l I
| owvx i ||
. - i
[ i! I
I VVBE L I I

"4 I 3
X i ] T
I l I
! o “ RVFPE N DDE
I 2 H A ﬁ “ 1SD tsp-sr-oe | | Balance Chamber
I | I
I T I: G £ —{% 8D I | VDEBK BK1 VABK1
I EKYVB lWT - I | TSBIC BICLF ENDLF ENDLF-S FPE =H= é _D%
I w |I RVB PBRYST | veska VDABK1
| 1 v MSBKlE |

| LY —€
L] (X T 1 A—@—B | | voeek2 VABK2
I PE TSH I| BICP KP | I {Q} ( \ _[%
I IVE I'q)\ Y S—— | I I é
|

| ¥
I I
| Iy
| Iy
| Ly
I
I
I
I
I
|
|

Water I
Bicarbonate

Concentrate ]
Dialysate Flow 1 EEEGEG_———

| VEBK2
MSBK2)
! )

o e o s e e — — —— — — — — — — — —— -

VDABK2

BVA BE
Central Bicarbonate
Supply

-IFB FK EV( KVA
Mot Central Concentrate
Supply
A\ BE KE/ﬁA
JZP:IJ J— JR— 1

KSB KSK
BIC Concentrate Acid Concentrate

Dialysate Flow 2 Blood Venous I
Dialysate ] Disinfectant I
Air I Housing L]
Blood Arterial [
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6.1.3 Flow Diagram Dialog+ BIC/DF Option

Water Inlet  Dialysate Outlet

Ir____ ~  Water Sub-Rack | 9y " DFSub-Rack T _= Ir _____ UF Sub-Rack k r _____ Rear Door | MRinsing Bridge |
: I |1 L ¥ '
| H |1 | | '
i | e I | I I :
I = I
: i i i i |
| Fy | L I '
| g I L I '
i :! 1 I | I I
| ! i N i |
|
I H RVFPE | | DDE | | DFFilter~ TSDEA | I LA g V
I I ! TSD rsp-sroa— | | Balance Chamber S e D% 123
I | I 1 1 I PEV¥
I :: @-{% —& 8 1 | VDEBK BK1 VABK1 vep Il VDE I
I I TSBIC BICLF ENDLF ENDLF-S e L] | eralll I
K FBK1ES I I o
I I | : VEBK1 J—C VDABK1 1l I DA
| ¥ | e msekd o |1 ! | Lo
I I L1 voeskz VABK2 VIAS i RV A
| i LK 11 Za\ 1 e N
I =| 1 é LAFSof; o il | FVD
[ ' |1 VEBK2 VDABK2 i BL PDA | :
, 1 [ ———————- - il MSBK2 e 1l @_@ -
| | Fm————= 1 |1 Y |
| 1 L key-uve IRVDA IR BK2 AT oA ) | :
I I ; @ N I | ] e I - =
| O . I E
! o] | d J1] bt M AT sesik el
I ——————————————————— — v I I o H | VD% e 1
————————————————————————— — | H
I I i Y 1 :
| SKBS  SKKS RVUFP :
| VBKS I U H LVD _[>>.I. ................... :
| D% BIC | Il sBS2f— [ SB2)
| sS S S | [ | B S
= RVBO* BVA | o ¥ B PR KVA
Central Bicarbonate ¢ Central Concentrate
== Supply Supply
SpA AN BE KE 2 —7
Al — ] — g
N =l
=t B S (Unit Rear)
KSB KSK Disinfectant
] RVBU BIC Concentrate Acid Concentrate
Water s Dialysate Flow 2 Blood Venous ]
Bicarbonate Dialysate ] Disinfectant I
Concentrate [N Air ] Housing I
Dialysate Flow 1 I Blood Arterial G Options X
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6.14 Flow Diagram Dialog+ HDF-Online
Water Inlet  Dialysate Outlet
i v S — ST T T T T T T T T T T S T T T T T T T T T T T S T et
I Water Sub-Rack I I DF Sub-Rack I UF Sub-Rack
| I I
| ¥ |
[ ! I
| ! 1
| I | 1 1
[ ! I 1
| i !
| oMV ) |
[ i} [
L —i i
1
| L N
VVBE - o I
| =X DBK* ¥ |
! - O | I Rvepe |
= I
I 7] H - | I 1D 1s-s =] I I Balance Chamber
I
I TSE Jl H ~ —% > :I—i- || voeska BKL - RJvABKL
| EK{VB |WT S I I TSBIC BICLF ENDLF ENDLF-S FPE jjIQI é
FBK
I MW : I RVB I I VEBK1 VDABK1
! ¥ | Lir MSBKZ] E —
| I | A B 1 N/
™ T g )= I'| 1| VDEBK2 VABK2
| PE TSH I : BICP [ kP I [ (A0
| ' é
I D= I } VBICP* r———————— - I I MSBK2 E
| B
I T ﬁ I _UV* I [
| TSHE<> VBKO*k] I I k, Kt/V-Uv* | |RVDA | ! [
' I e ———
| 1
I gLLI) ‘ \ L _________________________
I rer 4 4 i— ————————————————————————————————
I VEB VWB* I FBIC f
I
|
O S W s Y Y ks | b
= RVBO* BVA | oo KVA
Central Bicarbonate Central Concentrate
CTTT Supply Supply
[E] SPA és BE KE Azb
i un | p— — o
[N
= ===="BKUS
KSB KSK
RVBU BIC Concentrate Acid Concentrate
Water [ Dialysate Flow 2 Blood Venous [ ]
Bicarbonate Dialysate [ Disinfectant I
Concentrate NN  Air S Housing I
Dialysate Flow 1 I Blood Arterial G E Options X
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6.2 Wiring Diagrams Dialog+
6.2.1  Legend Wiring Diagram

Symbol Description
Cable connection from basic board to front door:
2 - Single pump
- Double pump
- HDF online
3 Cable connection from basic board to front door:
- Single pump
- Double pump
- HDF online
Cable connection from basic board to front door:
8 - Double pump
- HDF online
9 Cable connection from basic board to front door:
- Double pump
- HDF online
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6.2.2  Wiring Diagram Front Door Single Pump
( N
19q Motor v Heparin pump D
LR \
~— 601 603 PA LR
2<> PO, ]
39 E—
DZ/ DR, — 38
o
Cover — 6_% ,,,,,,,,,,,,,,,,,,
BPA
3 S
T 604 SAD
0
- 27
0
o VRN 7 A
~ SAKV
N \\\L//
. o )
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6.2.3  Wiring Diagram Front Door Double Pump

LR
42 @PA LR

2/8<O> T I
g%:/DR, 0 = O 5
Cover 16 @ 16 @ -
1 ey Y pea

3/g [ = | e ||

194 Motor Heparin pump D

0
N 2r o
— e ,// N / \\\
27 SAKA  SAKV
L ™ \\J//’/ \\\ //'
] S
. J
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6.2.4  Wiring Diagram Front Door HDF Online

4 )
19 Motor Heparin pump D
LR
spe
PV
8 O ) = PBE PBS
| [
1] i

BPV

——

, //‘”’\\\\ // - \\\\
(SAKA  SAKV

e -
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6.2.5

DIE

|
Aemeg
N L 8 BNid surN _____w_ﬁB ®
wupyuondo T L e ¥ i
1 oot M?D qw x®
T Aseeg —EE ot ] z
Py Asereg uondo ¢ = N OLWR? ,__Uﬁ

8
e
;:
5
:
L
NA
8
g
1
8
Wm
LT Vg]g
¢
\

=
n
o L]
:

2| uondo N, _ ©J (o]
| T :
| Spol eI E . es(X) Busod ey o | w %
kil B i o &
Hm\V mm._.._. ﬂ or ~ar / %

D b2

Wiring Diagram Housing

TN 5 g | 2 Keyeg =
..... v W N =
™8 W
T
0
ve o U] | —
o W %
G @ a9
Jepeay paeD Londo - JOMUAA 141 o
| |

B. Braun Avitum AG

8

N

BA-TE-DEO8C M.KAY - Dialog+ SW9xx_sm_Chapter 6_1-2010.doc/pdf <100329> yymmdd



6.2.3
6.2.3.1 Solenoid Valves UF Sub-Rack

lour Coding Solenoid Valves

gn rd
VSAED%HM VSAAD% Hwh

D|a|09 SW9xx 6. Flow, Wiring and Tubing Diagrams 1/2010 6-12
0

rd wh Balance Chamber
1 VLA y
VDFF*D%HW —|§< Ivi VDABK2
LAFS ‘ wh bkl% VABK1 gr
bk gr

VBP* D%lz VEBK1
MSBK1
gr
okl B
b VDEBK
VBE Hwh

ku o
VSB wh WhHD%VDABKl

6.2.3.2 Solenoid Valves Water Sub-Rack
. <> TSE

TSHE
(ONsvs O

Option BIC

e Long:
e e
PE@
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6.3 Tubing Diagrams
6.3.1 Tubing Diagram Housing ——> Silicone Tubing 6x3
STiLIjigﬁ]rbe Water Sub-Rack <3+—— Silicone Tubing 2.9x3
5x3

T Reduction

——> Silicone Tubing 6x3

Silicone
Tubing
6x3

Silicone /SNP6
Rinsing Bridge Tubing T

VDo, DF Sub-Rack

.
ilicone .
i Ting o

Silicone
Tubin
6x1.7
red
SNP6 e 1
Water Sub-Rack & LW:,"’Q
NS ~ﬁﬁi’/ log
Silicone gy NN &
T%blgg \ tg} N
X =
STiIig_one VDA U
ubin
? NSVB 2 Ox
H \ .
WT Z !
& //// SNPLS SNP4  Cable SNPL5
[e] @ I=llblll" A &= e
@ “, Silicone
VEB o VVBE X
Y AV red o~ 1|()o
WAB | EE > S y
EP L o '\ \
T 5 K \\Q,\\‘A}E@&\\'
R (= A o (j=¢
. i 7%\ 2\ O \
é - FEP @Q VDA—@ UF Sub-Rack e \‘\\ A
OO 56— : g plue
DMV g
e
iy 55

<3—— Silicone Tubing 6x3

(

o 5=

%'5‘\\\‘ i Rinsing Chambers
/ ‘\\../” Concentrate Suction Rods

o
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, <_ \\
r "'l'. " -“l\“‘
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BA-TE-DEO8C M.KAY - Dialog+ SW9xx_sm_Chapter 6_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG

%

©
® Q
[y
~““““‘|I|IIIIIIIIIIII IIILﬁ: LI TT] l!’r%—‘l

T\

2,
‘%,




D|a|0g+ SW 9.xx 6. Flow, Wiring and Tubing Diagrams

6.3.2 Tubing Diagram UF Sub-Rack
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6.3.3 Tubing Diagram DF Sub-Rack
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6.3.4 Tubing Diagram Water Sub-Rack
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6.3.5 Tubing Diagram BIC Cartridge Holder
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6.3.6 Tubing Diagram Housing HDF Online
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6.3.7 Tubing Diagram UF Sub-Rack HDF Online
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Contact your Local
B. Braun Representative
for Service Support

Spare Parts List ~ The spare parts list (edition 1-2010, edition date March 2010)
is valid with immediate effect.

Refurbished Spare Parts  Conditions for Delivery of Refurbished Spare Parts (depending
on availability):
Defective spare parts must be sent back with the
accompanying documents (Material Return Form) to B. Braun
Avitum AG via the representative of the respective country for
the ability to supply refurbished spare parts. The condition and
the version of the defective spare parts must allow a qualified
refurbishment.

Backward Compatibility ~ New spare parts always have article numbers with numeric
of Spare Parts ~ characters and are backward compatible unless otherwise
specified in the spare parts list. If a spare part is modified the last
digit of the article number changes to an alphabetic character
with the initial index A. These spare parts are in principle
backward compatible to the previous article number (numeric or
alphanumeric - with or without an index).

B. Braun Avitum AG Tel. No.: +49 5661 713662
34209 Melsungen E-Mail:  Heike.Sinning@bbraun.com

Germany

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG
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Material Return Form
B. Braun Avitum AG Reason for returning the part (please tick M):
Wareneingang - Service Warranty return (replacement to be ordered separately) ---------------- O
Defective part for refurbishment ------------------mmmmmm - ]
Schwarzenberger Weg 73-79 Wrong shipment n
Complaint sample (use complaint form for details) --------------------- |
D-34212 Melsungen Spare part returned for investigation -------------------=-------mo——- L]
Germany Spare part returned for disposal by B. Braun Avitum AG----------------- |
SENAEI: NAME OF COMPEANY: ...oooiiiieieseeitieeissseeese s et e s8££ 888888 E 84444800
............................................................................................................................... Gy et
COUNTIYY oot bbb Name of responsible PErson: ...
CUSTOMEr NUMDE ..ottt Telephone/e-mail: ...
Returned part: Article NUMDBEF: ..., Part serial NUMDEL: ..o sssssssens
PAPT AESCIIPTION. ...veoieevesieesessee e ees s s s8R 8 8888888888848
DESCHPLION OF ThE ETECL: ...ovviciees ettt e84 888488881
From maching type: ..., T U 410 00] o] Working hours: ......ccoccomveinmreeinnneennneonns
SOFtWaAre VEISION: .....cc.coervimnerisinnerinseiesssse s, Description of the problem on the Maching: ...
The described defect appears: Intermittently O Permanently | (please tick |ZI)
Cleaned/disinfected: Cleaned O yes  Disinfected | yes (please tick |ZI)
DISINTECTANT: e R RS RS RRRRRRRRRnn
Disposal and Taking Back of Spare Parts
Dispose spare parts (e.g. boards or batteries) according to local disposal guidelines or send back to B. Braun Avitum AG
mmmm free of charge.
Cleaning and Disinfection of Spare Parts Used in Dialog Machines
All spare parts sent by the customer to the B. Braun representative for repair, complaint, refurbishment, technical analysis or
warranty must be cleaned and disinfected (exception: boards). Spare parts considerably contaminated, damaged or not disinfected
are scrapped.
Packaging Notice
Each returned part must be properly packed to prevent any damage during transportation due to mechanical impact or
due to electrostatic discharge. The safest way to prevent damage is by using the packaging material from the new spare
part and by packing the returned part exactly in the same way.
Returned parts containing electronic components (electrostatic sensitive devices) must be packed in special ESD packaging
material. Only shielded bags or antistatic bags may be used. Unprotected electronic parts (e.g. wrapped in normal plastic bags or
parts padded with Styrofoam) are assumed to be damaged by electrostatic discharge and will be scrapped.

This form must be attached to every spare part sent back to your B. Braun representative!
Spare parts without this form are scraped.

Please Copy!
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Pos. Art. No. Qty. Description Comments
7.1  Sub-Racks

1 - Top level sub-rack see paragraph 7.6 for

single parts

2 - UF sub-rack see paragraph 7.5 for

single parts

3 - DF sub-rack see paragraph 7.4 for

single parts

4 - Water sub-rack see paragraph 7.3 for

single parts

o= VBKS

VBICP
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Pos. Art. No.
7.2  Solenoid Valves
2 1 3451902C
\%ﬂ
T 2 3451906C
% S 3 3 34560270
‘ ‘ 4 34560289
]
[ |
|0

Qty.

effort.

Notes for Solenoid Valve 3451902C

Self-Locking Nut A
Do not readjust the self-locking nut A, because the nut
is assembled with a defined torque (1.3 Nm + 10 %).

The position of the magnet coil can be adapted to the
assembly location, i.e. the coil can be carefully turned (B or
C) without loosening the self-locking nut A. The procedure
is only permissible if the coil can be turned without much

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd
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Description

Solenoid valve 2/2 way

Solenoid valve 2/2 way
Solenoid valve 2/2 way
Solenoid valve 2/2 way

¢ il

Comments

connector/flange (AKM)
(pay attention to bottom notes)

connector/connector (AKM)
connector/flange (DPP)

connector/connector (DPP)

1

I 1xScrew M4
I 2 x Spring Washer 4.2
i 1 x Washer 4.2

iv 1 x Screw 40x10
v 1 x Washer 4.2

B. Braun Avitum AG
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Pos.

7.3  Water Sub-Rack

1b

=

©O© 00 00 ~NO Or ol WDN P

9

10

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd

Art. No.

la 1b 2 34 5 6,7 1a 34560718

34560319

34770950
34560386
34561315
34561323
3456021A
3456020A
34560459
34560246
3451614B
34570730
3451727B

10 3451664B
11 34517782

6

Qty.

N
o

N N N e e T e e T T ==

1/2010
Description

Motor for gear pump (SW 1.7.4)

Gear pump (Micropump version 2)
with magnet, without motor

O-ring 80x 1.6

Solenoid valve 2/2 way with bypass
Water block without lid

Lid for waterblock

Heater element 120 V/2x900 W
Heater element 240 V/2x900 W
Level sensor complete

Float ball incl. o-ring

Temperature sensor

Housing complete for temperature sensor
Throttle 0.4 bar

Throttle 1.3 bar

Disposable filter

Z

7-8
Comments

see separate figure

version 2 for EP only
is shown without motor cover

incl. two seals
incl. two seals

with float ball

without connector

fur HDF-Online

B. Braun Avitum AG
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Pos. Art. No. Qty. Description Comments

Water Sub-Rack
6 ’ 7 5 2 1 11 34561242 1 Pressure sensor
11 34773762 10 O-ring 9.25x 1.78
N SVB H 12 34516069 1 Throttle O - 4 bar
13 34517243 1 Tubing connector O 7 x 1/8" stainless steel
WT 14 34560289 1 Solenoid valve 2/2 way connector/connector (DPP)

@@—j WAB
5 i

14 1312 11

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG
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Qty. Description Comments

Pos. Art. No.

7.3.1 Gear Pump for EP
la 34560718 1 Motor for gear pump (SW 1.7.4)
Micropump Version 2 for EP only

1b 34560319 1 Gear pump (Micropump version 2) (see A in figure)
with magnet, without motor

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG
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Pos. Art. No. Qty. Description Comments
74  DF Sub-Rack
1 - - Gear pumps see separate figure for
single parts, paragraph 7.4.1
2 - - DF block see separate figure for
single parts, paragraph 7.4.1
3 - - Piston pumps see separate figure for
1 2 3 single parts, paragraph 7.4.2
BICLF F
RVB
BICP
é RVK’ﬂ UFP =
ENDLF TSDS[@ o B
o 3
O _ =
2
FPE
FPA f
i i
i © ] ®
(o) 0 . » RVFPE o I ©
0 0 O ﬁ
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7.4.1 DF Block
la

1b

7. Spare Parts List
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Pos. Art. No.

la 34560718
1b 34515330

1 34770950
1 34771140
2 34561030
3 34561021
4a 34770925
4b 34770852
4c 34771050
4d 34772928
4e 34771085
5a 34570373
5b 3451614B
5C 3477104A
6 -

7 34514988

8 3451664B
8 34570683
9 3477103A
10 3451916A

Qty.

20

20

10

10

10

1/2010
Description

Motor for gear pump (SW 1.7.4)

Gear pump (Micropump version 1)
with magnet, without motor

O-ring 80x 1.6

0-ring3.1x16

END conductivity sensor version 2
Bicarbonate conductivity sensor version 2
Plug

0-ring 11.1 x 1.6

Pressure spring 500 mmHg
Centre disc

Seal

Plug (long)

Temperature sensor

0-ring 8.3 x 24

Piston pumps

Return valve, incl. 2 x tubing clamps,
2 X cable ties

Druckregler 1,3 bar

O-Ring 4,47 x 1,78

Tubing connector 0 3.5 x 1/8"
Tubing connector [0 8 x 1/8"

7-12
Comments

see separate figue

version 1 for FPA/FPE only
is shown without motor cover

with temperature sensor

with temperature sensor

without connector

see paragraph 7.4.2

return valve RV necessary
for standard UFP

plastic

plastic

B. Braun Avitum AG
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Pos. Art. No.

DF Block

4a 34770925
4b 34770852
4Ac 34771050
4d 34772928
4e 34771085
5a 34570373
5b 3451614B
5¢ 3477104A

1/2010
Qty. Description

5 Plug

5 0-ring11.1x16

10 Pressure spring 500 mmHg
Centre disc

5 Seal

10 Plug (long)

1 Temperature sensor

10 O-ring83x24

0 4c
—o—
—o——4d
O 4e

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd

7-13
Comments

without connector

ba
5b

5¢C

B. Braun Avitum AG
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Pos. Art. No. Qty. Description Comments

7411 Gear Pump for FPE/FPA
la 34560718 1 Motor for gear pump (SW 1.7.4)

1b 34515330 1 Gear pump (Micropump version 1)  Micropump Version 2 for FPéA'/Fil_E only
with magnet, without motor (see B in figure)

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd B. Braun Avitum AG
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Pos. Art. No.

7.4.2 Piston Pumps
1 3451749E

2 34519246
3 34514988

4 34560556
5 34560572
6 34560602

- 7703848

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd

Qty.

1/2010 7-15
Description Comments
Piston pump for UF/BICP/KP piston pump. Return valve additionally

necessary for standard UF piston pump.
Reed sensor complete

Return valve, incl. 2 x tubing clamps, return valve RV necessary for
2 x cable ties standard UFP

Motor for piston pump

Bell joint for piston pump

Pump body for piston pump

Assembly jig (motor piston pump) required for motor assembly

B. Braun Avitum AG
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Pos. Art. No. Qty. Description Comments
7.5  UF Sub-Rack
1 2 1- - Air separator complete see separate figure
2 - - Balance chamber 2 see separate figure
RVFPA DDE
I \ o o o o
LA 01—
o g
W ﬁ@
VLA |
C VDABK2 @
0
et
o
VDEBK2
Z 2
s g [S)

o e, R

o VDABK1 VABK2
O
i By
O
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7.5.1 Balance Chamber 2

1 2 1 3

“VDEBK1] VDA
%\;7
Tn S VEBK1
VABK o | e VBP
VDEBK2® O
VDABK?2
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7. Spare Parts List

Pos. Art. No.

1 3451902C
1 34770852
2 3451665A
3 3451906C
4 34560270
5/6/7 -

DDE 8 3451909A

8 34770976
9 3451897A

'n
R
>

(]

3451615A
34570195
34570209

3189

Qty.

N N SIS, B =Y

[EN

10

2
20
20

1/2010
Description

7-17
Comments

Solenoid valve 2/2 way manuf. AKM only, connector/flange

O-ring 11.1 x 1.6
Membrane position sensor board
Solenoid valve 2/2 way

Solenoid valve 2/2 way
- see next page

exchange as pair only
manuf. AKM only, connector/connector

connector/flange (DPP)

Coil

O-ring 15.6 x 1.78

Repair kit balance for complete replacement of both membranes, incl. all

chamber o-rings/assembly parts (self-locking nuts, screws, spréi?gi

Membrane for balance chamber

Tubing clamp SNP-1.5 [0 7-8 mm plastic

Tubing clamp SNP-4 0 10-11 mm plastic
21

VDEBK2
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Dialog+ SW 9.xx 7. Spare Parts List 1/2010 7 -18
Pos. Art. No. Qty. Description Comments

7.5.2 Air Separator Assembly Group

4 34560270 1 Solenoid valve 2/2 way connector/flange (DPP)
4/734770852 5 O-ring11.1x16

5 3451727B 1 Throttle 0.4 bar
5/6 34570683 10 O-ring 4.47 x 1.78

6 3451664B 1 Throttle 1.3 bar

7 3451916A 5 Tubing connector O 8 x 1/8" plastic
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7.6 Top Level Sub-Rack
1,2,3

Motherboard

7. Spare Parts List

4 56 7 8 9

7 &

Power Board
Valves L

" O Dpigital Board %
E}::::::::::://i/

i
Basic Board  Apajog Boar

\\ﬁ HDF Online Board

Motherboard

Power Board Valves

HDF Online Board #

n_J
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Pos.

© 00 N O O h W DN P

Art. No.

34560610
34519327
34560882
34560726
34560769
34560740
34560866
34560750
34560734

J Power Board Motors 10 34561277

Qty.

e T = T T S S T S S

LX800 motherboard
Battery BR2032, 3V

Compact flash card 1 GB

Basic board

Power board (valves)

Digital board
HDF online board

Power board (Motors)

Analog board
Temperature switch

1/2010 7-19
Description

Comments

see 7.6.1
see 7.6.1

see 7.6.1

assemble temperature switch on TL sub-rack
with heat sink paste

B. Braun Avitum AG



Dia|0g+ SW 9.xx 7. Spare Parts List 1/2010 7 - 20
Pos. Art. No. Qty. Description Comments

7.6.1 LX800 Motherboard

1 34560882 1 Compact flash card 1 GB The SW for the machine has to be installed
again after replacing the CFC.

2 34560610 1 LX800 Motherboard
3 34519327 1 Battery BR2032, 3V

Motherboard

=
e
[ ]

TFC E\
s

] Mm@ [
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Pos. Art. No. Qty. Description Comments
7.6.2 Settings for TFT Display/CFC

LX800 Motherboard

JLVDSPWR TFT Power
3.3 V: BoeHydis/Samsung

246

D | B8
H | B

- M I

855

K

ARl 5688885586 IEEER T

m@
]

|
@

O
7@@

1N  m N
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Dialog+ SW 9.xx 7. Spare Parts List 1/2010 7 -22

Pos. Art. No. Qty. Description Comments
7.7  Rear Door 1 2 34

p{\ 1 34560220 1 Switch mode power supply microcontroller
SMPS-MC, 110/240V, version 5
2 34561307 1 Fan 92 x 92 mm with connector
’ 2 34570284 5 Dust filter
g
3 3451059A 1 Mains switch
3 34770003 5 Protection cap for mains switch
4 - - Mains cord see separate figure
(paragraph 7.7.1)
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Pos. Art. No. Qty. Description Comments
Rear Door
4 5 4 34518029 1 Strain relief
: : 5 3451441A 1 Tubing holder/fan cover compatible to crank 5a/5b
@( | 5a 34518355 1 Crank for blood pump
O 5b 34560157 1 Crank for blood pump
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Pos. Art. No. Qty. Description Comments
7.7.1 Mains Cord
1 34561218 1 Mains cord (Brazil) mains cord with mains plug
2 34561145 1 Mains cord (Cekon) mains cord with mains plug
3 34561226 1 Mains cord (China) mains cord with mains plug
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Pos. Art. No. Qty. Description Comments
4 34561200 1 Mains cord (Israel) mains cord with mains plug
S 34561170 1 Mains cord (Philipines) mains cord with mains plug
6 34561153 1 Mains cord (Schuko) mains cord with mains plug
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Pos. Art. No. Qty. Description Comments
7 34561196 1 Mains cord (South Africa/India) mains cord with mains plug
©
8 8 34561234 1 Mains cord (Thailand) mains cord with mains plug
3
©
9] 9 34561188 1 Mains cord (UK) mains cord with mains plug
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7. Spare Parts List

Cable Gland with
Lock Nut

10 34561161

S Ferrite

+5
‘50°>

90"

5
0

>

450 5

»

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd

Art. No. Qty.

Rear Door

Mains Cord
with Mains Plug

1 Mains cord (USA)

1/2010

Description

7-27
Comments

mains cord with mains plug

Central Earth

i

e

Brown

Mains Cord & .
Ferrite M

b2

Ferrite
Ferrite

2

Green/Yellow

B. Braun Avitum AG



Dialog+SW9.xx 7. Spare Parts List 1/2010 7 - 28
Pos. Art. No. Qty. Description Comments

7.7.2 Compatibility Table for Boards

Art. No. Dialog+ SW 9.xx | Dialog+ SW 9.xx
SMPS-MC SMPS-MC
HDF Online
Power Board Valves BPV | 34560769 X X
(38108644)
Power Board Motors BPM | 34560750 X X
(38108643)
Basic Board BB | 34560726 X X
(38108640)
Digital Board DB | 34560740 X X
After the replacement of a digital board: the LLS and LLC software must be reinstalled if the LLS or LLC (38108642)
software does not match with the software version in the machine. The digital board is always delivered with
the latest LLS/LLC software versions!
Analog Board AB | 34560734 X X
(38108641)
HDF Online Board HOB | 34560866 - X
(38108647)
MSBK Board | 3451665A X X
(3810671X)
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Dialog+ SW 9.xx 7. Spare Parts List 1/2010 7 - 29

Pos. Art. No. Qty. Description Comments
7.7.3 Switch Mode Power Supply Microcontroller SMPS-MC
1 34560220 1 Switch mode power supply microcontroller see table 7.7.3.1
1 SMPS-MC, 110/240V, version 5
P12 " [ HAMI 6 E% $g ggﬁggigg 8&% L; Fl/FZ 34570462 10 FUSG T625 A (63 X 32 mm)
a0 +5VD/T3:15A TR5  H303| oA ]2-'[3[)(3/\:52?\6/2}:5%2???)%)(23(2)(&)% GHZ%Zfl)L) F5/F6 34771328 10 FUSG F12 A (63 X 32 mm) for 230 v
169 e i s
P10 [ oo @) 2011%15{2%52(32%%%g.,XlH-;GHﬁg:N) F5/F6 34570187 10 Fuse M20 A (6.3 x 32 mm) for 1107120 v
. oo @) SN F301 34570160 10 Fuse T3.15 A (TR5)
oo =AG g e
P4 s sl G B F302 34570470 10 Fuse T5 A (TRS)
F600 M10.00A 6.3x32 (+24VL)
PS5 e s i) FE0L TS 1A TRS (124768) F303 34570160 10 Fuse T3.15 A (TR5)
°° ot F304 34570160 10 Fuse T3.15 A (TR5)
' o MDA ———— F401 34570160 10 Fuse T3.15 A (TR5)
D P9 . s o FA02 34570470 10 Fuse T5 A (TRS)
Mgk © o F
. l RS SO R e A | F403 34518819 10 Fuse T1.25 A (TR5)
Hm ﬂ”*a”“”””“““%“’“‘““ i ‘ D?DDUDD F600 34570179 10 Fuse M10 A (6.3 x 32 mm)
e — 2lolololelolole F601 34570160 10 FuseT3.15A (TRS)

mmrae®  F602 34570160 10 Fuse T3.15 A (TRS)
K3/K4 34514775 2 Relay (12V) for 24V
C114/C115 34519912 2 Capacitor 1F
H104 34560580 1 Buzzer
- 34560416 10 Plug for buzzer
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Dialog+ SW 9.xx 7. Spare Parts List 1/2010 7 - 30
Pos. Art. No. Qty. Description Comments

Switch Mode Power Supply Microcontroller SMPS-MC

F1 T6.25A 6.3x32 (XL1: L)
12V / T3.A5A RS Haol @ F2 T6.25A 6.3x32 (XL1° L)
- i F5A 110/120V: F12A 6.3X32 (X1.6: HZG1-L)
230V: T6.25A 6.3x32 (X1.6: HZG1-L)
+5VD/T315ATRS  HG3]] @ F5B 110/120V: F12A 6.3x32 (XL.7: HZG2-L)
230V: T6.25A 6.3x32 (X1.7- HZG2-1)
+5VD/T3.15A TR Haoif] @ F6  110/120V- F20A 6.3x32 (X15: HZG-N)
- 230V: F12A 6.3x32 (XL.5: HZG-N)
e F301 T3.15A TR5 (+5VD1)
+5VD / T5.00A TRS Haozl F302 T5.0A TR5 (+5VD2)
F303 T3.15A TR5 (+5VD3)

o rassates ol ) F04 SISA TS 150e) ( BENNING  XXXXX XXXXXX XXXXXX )

P12|.
P10 ZZZ

P4 |

PS —— @ XXXXXXXX

B %{?ﬁ’::::u s e “"‘”"Hew SN/SNo: XXXXXXX  Bj/Year: XX/XX
o TN /Item-NO:XXXXXX.5  Ver/SW: Rev 1.15 mtemmmy

+24VGB / T3.15A TRS  Heo1f] @ F402 T5.00A TRS (+12VD2)
F403 T1.25A TR5 (+12VA) N etzge rat/ POWGr SU pp |y
+24V6D /T3.15A RS Heoz]] @ e N ey I
' F602 T3,15A TR5 (+24VGD) NT- D|a Og MC

DD [Po] [P . &— Opt.: Art/mode: XX/xx
m*E = e Art/Kind  AC DC

A HdEm%%if)mux Aumgmmm

iz
V' 110/120/230/240

Hﬂm =
[ 1
X903

Hz 50-60
1 vV 110/120/230040
A 523

|
2l

2|22

QD
2
LN

LH1LH2 N PEL

7.73.1 Compatibility Table SMPS-MC v v

SMPS-MC Type Plate Version Number SMPS-MC SW Version Dialog+ SW 9.xx
(TN/Item-No) (Ver/SW)

34560220 (version 5) | XXXXXX.5 ‘ Rev. 1.15 ‘ X

ex works
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7.8  Front Door

7. Spare Parts List

1,2 5 1,2
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Pos.
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Art. No.

34516352
3457058A
3451833A
3451884A
3451432B
34560785
34514732
34570640
34570667
34570659
34570535
34570543
34570527
34560793
34561331
34560947
34560807
34570616
3451669E
34560025
34560033
34519823
34516670

Qty.

P PR R R OORRPRRPRPRPRRERRRPERRUORERREROO OGRS

1/2010 7-31
Description Comments

Pressure sensor see also position 24

Manometer connection (white), for PBS/SN
Manometer connection (red), for PA/PBE  safety disc B (pay attention to
Manometer connection (blue), for PV correct assembly, see left figure)
Heparin pump Compact

Housing with seal

Syringe holder

with plastic nut A and

Dummy plug

Clamp

Unlocking lever set

Single tubing holder 0 6.8 mm
0 6.8 mm

Double tubing holder

Single holder, small

Blood pump without roller

Pump head with cover

Drive unit for blood pump (SW 1.7.4)
Roller 8x12 for blood pump

see separate figure

Latch

Cover for blood pump without hinge pin (see separate figure)
Magnet [1 5 mm for cover
Metal disc [0 10 mm for cover
Hinge pin with interior thread hinge pin

Seal for blood pump

B. Braun Avitum AG



Dia|0g+ SW 9.xx 7. Spare Parts List 1/2010 7-32

Pos. Art. No. Qty. Description Comments
Front Door
10 34570560 1 Single tubing holder 0 6 mm
5 11 3451415A 1 Cover complete
12 3456000A 1 Rotary magnet for SAKA
12 34570578 1 Cover with tubing holder for SAKA
12a 34570675 10 Soft stopper for SAKA, set for 10 rotary magnets,
with 20 X 4 mm, 10 X 3 mm
13 34514107 1 Rotary magnet (currentless closed) for SAKV-SG
13 34514317 1 Cover with tubing holder for SAKV-SG
13a 34570624 9 O-ring 7.0 x 1.5 for SAKV-SG
14 3456005C 1 SAD version 3 with red detector  see separate figure (paragraph 7.8.4)
O 1534570551 1 Double holder, big
16 34570519 1 Single holder, big
17 34560815 1 Valve block level regulation see separate figure (paragraph 7.8.5)
(single pump)
17 34560831 1 Valve block level regulation see separate figure (paragraph 7.8.5)
(double pump)
18 34560823 1 Diaphragm pump with assembly elbow
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Dialog+ SW 9.xx 7. Spare Parts List 1/2010 7 - 33

Pos. Art. No. Qty. Description Comments
7.8.1 Manometer Connection
2 3457058A 5 Manometer connection (white), for PBS/SN with plastic nut A and
A ] 2 2 3451833A 5 Manometer connection (red), for PA/PBE  safety disc B (pay attention to
] 2 3451884A 5 Manometer connection (blue), for PV~ correct assembly, see left figure)

L

7.8.2 Heparin Pump

5 3451432B 1 Heparin pump Compact
5 34560785 1 Housing with seal
5a 34514732 1 Syringe holder
N 5h 34570640 5 Dummy plug
5c 34570667 1 Clamp
T— 5d 34570659 1 Unlocking lever set
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7.8.3 Blood Pump

7. Spare Parts List

N
AAUVIVVVVVAVVAVAV,Y
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Pos. Art. No.

34560033
34560025
3451669E
34560947
34519823
34570616
34560807
34561331
34560793
34561358
10 34517138
- 34516670
- 7703708

O© 00 0 N O O W DN P

Qty.

1/2010 7-34
Description Comments

for cover, use Loctite 406

Metal disc 0 10 mm
Magnet [1 5 mm
Cover for blood pump
Drive unit for blood pump (SW 1.7.4)

Hinge pin with interior thread hinge pin
Latch

Roller 8x12 for blood pump
Pump head with cover

for cover, use Loctite 406

without hinge pin (see separate figure)

without drive unit

complete with drive unit and cover

Blood pump without roller
Direction of rotation board for blood pump

Reed sensor with contacts and o-ring 3.68 x 1.78
Seal for blood pump
Grease SKD 4002

100 g tube (to lubricate the shaft of the blood pump)

B. Braun Avitum AG
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Pos. Art. No. Qty. Description Comments

7.8.4 Safety Air Detector SAD

14 3456005C 1 SAD version 3 with SAD with board; do not tamper,
exchange only complete
red detector If cover for SAD is present: a ball head allen key 2.5/3 is

‘/ required for bottom screw behind rotary magnet.

0
C
=
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7.8.5 Level Regulation Module

7. Spare Parts List

LRP 0

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd

Pos. Art. No.

24 34560823
25 34560815

25 34560831

26 34516409

27 34565205

Qty.

5m

1/2010 7 - 36
Description Comments

Diaphragm pump LRP with assembly elbow
complete with 3 pressure sensors (for
PA, PV, PBE), 6 valves, incl.

filter and tubing

Valve block level regulation
(single pump)

complete with 4 pressure sensors (for

Valve block level regulation
PA, PV, PBE, PBS), 6 valves, incl.

(dOUbIe pump) filter and tubing
Filter pay attention to the assembly position of the filter:

transparent side towards the block
PUR tubing 3.6 x 1.1 (5 m) for manometer connection (filter)

B. Braun Avitum AG
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7.9  Basic Housing

ist

o
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=
9

1

©

=4
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Pos.
)

Art. No.

3451962A
3451439A
34514929
3451438A
34517804
34561269
34519564
3451489A
3451490A
34560548
10 3451487C

© 00 N OO O O & W N P

Qty.

L S N = T = T T = R SN SN T

1/2010
Description

IV pole version 2

Holder, top

Loudspeaker

Holder, bottom

Front panel, bottom
Base platform

Silicone profile

Swivel caster

Swivel caster with brake
Card-Reader-Board
ABPM module M2009 with filter

7 - 37
Comments

height adjustable

see 7.22 for details

see 7.19 for details
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Basic Housing

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd

1/2010
Pos. Art. No. Qty. Description
7 3451489A 1 Swivel caster
8 3451490A 1 Swivel caster with brake
12 34518029 1 Strain relief
13 34560122 1 Double tubing connector 11xM12
14 34560130 1 Double tubing connector 11xM12
- 34770852 5 O-ring11.1x1.6
- 34771271 10 Tubing clamp 15/9
- 39234126 1 Tubing clamp 12-20 mm
- 34565140 50m PVC tubing 10 x 3, red
- 3456517A 1 PVC tubing 10 x 3/ red (3 m),
with two single ear clamps 19.5
- 34565159 50m PVC tubing 10 x 3, black
- 3456518A 1 PVC tubing 10 x 3/ black (3 m),
with a single ear clamps 19.5 and a
tubing clamp 12-20 mm
- 34565167 3m Silicone tubing 8 x 3.2 / red (3 m),
with two single ear clamps 17.5
- 39224538 1 Single ear clamp 17.5
0 e
s B
=
C] @

7 - 38
Comments

stainless steel, for water inlet

plastic, for dialysate outlet

for water inlet

for water inlet

for dialysate outlet

for dialysate outlet

external high temperature tubing

for external high temperature tubing
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Dia|0g+ SW 9.xx 7. Spare Parts List 1/2010 7 -39
Pos. Art. No. Qty. Description Comments

7.9.1 Concentrate Suction Rods

3451726A 1 Feed-through connector

34565213 10m Sijlicone tubing 2.9 x 3 (10 m)

34517782 5 Disposable filter

34565248 10m Silicone tubing 5 x 1.5 / blue (10 m)

34565230 10m Silicone tubing 5 x 1.5 / red (10 m)

3451475A 1 Male connector (blue) with o-rings

3451476A 1 Male connector (red) with o-rings

34570004 5 O0-ring9.3x24

34565280 3m Silicone tubing 3.2 x 1.6 (3 m)

10 3451728A 1 PEtube4x1 with silicone tubing

© 00 N O O h W DN P

Ol W N

001
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o)
o)
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Pos. Art. No.

7.9.2 Rinsing Chambers for Concentrate Suction Rods

34565345
34560777
34514120
34517138

A W N P

5 3451476A
6 3451475A
7 34517782

1 23 456 7

> N —
38
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@
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Qty.

Description Comments

1m Silicone tubing 12 x 2.5 (1 m)
1
1
1

grey

Retainer tubes (blue) for suction rods 1 x260 mmand 1 x 280 mm
Retainer for suction rods

Reed sensor with contacts Pay attention to the assembly position of
and o-ring 3.68 x 1.78 the reed sensors (red left/grey right)

Male connector (red) with 0-rings
Male connector (blue) with o-rings
Disposable filter

B. Braun Avitum AG
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7.9.3 Central Concentrate Supply (Option)

o
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Pos.
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Art. No.

3451467A
3451459A
34570438
34565248

39239829
34565230

3451728A
34565280

34570004
3451465A

1/2010
Qty. Description

1 Connection nipple
1 Suction coupling
5 0-ring 8.0x 1.25
10m Silicone tubing 5 x 1.5 / blue (10 m)
m  Tubing, white
10m Silicone tubing 5 x 1.5 / red (10 m)
1 PEtubedx1
3m  Silicone tubing 3.2 x 1.6 (3 m)
5 0-ring9.3x24
2 Suction nipple with o-rings 9.3 x 2.4

7-41
Comments

per meter

with silicone tubing

B. Braun Avitum AG



Dialog+ SW 9.xx 7. Spare Parts List 1/2010 7 -42
Pos. Art. No. Qty. Description Comments

Central Concentrate Supply (Option)

3 34565248 10m Silicone tubing 5 x 1.5 / blue (10 m)
5 34565230 10m Silicone tubing 5 x 1.5 / red (10 m)
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Pos. Art. No. Qty. Description Comments
7.9.4 Rinsing Bridge 4
1 3451445A 1 Dialyser coupling, red
2 34990445 5 O0-ring 12.37 x 2.62 for dialyser coupling
3 3451446A 1 Dialyser coupling, blue
4 34773550 20 Membrane for dialyser coupling
5 34565191 10m Silicone tubing 5 x 3 (10 m)
6 34517782 5 Disposable filter
7 34560270 1 Solenoid valve 2/2 way connector/flange (DPP)
8 34770852 5 O-ring11.1x16
9 3451908C 1 Blood leak detector 3 replaces version 2
10 34773762 10 O-ring 9.25x 1.78
11 34517251 1 Tubing connector O 3.5 x 1/8" stainless steel
12 34517294 1 Suction set with tubing, suction port and for disinfection
black lid
12 34514562 1 Suction set with tubing, suction port and for disinfection
yellow lid
12 34565272 10m PVC tubing 3.5 x 1 (10 m) for disinfection
12 34512675 1 Suction port for suction tubing

13 34511792 1 Tubing coupling
14 34517138 1 Reed sensor with contacts and o-ring 3.68 x 1.78
15 34771255 20 O-ring 14x 15
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Pos. Art. No. Qty. Description Comments

Rinsing Bridge 4

3451898B 1 Repair kit disinfection valve for the complete replacement of all
Consisting of: small parts in the disinfection valve

1234567 8 e R

3x0-ring 6.4 x 13

2 x Cover
] 4 x Countersunk screw M3x8
O — 2 x Valve tappet
2 X Pressure spring
1 x Eccecntric roller
1 x Eccecntric shaft
n é @ 1 34570012 10 O-ring 2.7x 15 for valve tappet
AR ) T i 2 34517332 2 Pressure spring for valve tappet
79 (‘Ei 3 3477106A 5 O0-ring6.4x1.3 for cover valve tappet
O i [ 4 34517324 2 Valve tappet for VD
/ D 5 34570457 10 O-ring 5.0 x 1.6 for eccecntric shaft
f _ ; 6 34560858 1 Eccecntric roller
g 7 34560840 1 Eccecntric shaft
8 3451659D 1 Servomotor with board for VD,
servomotor and board must be

1 2 3 4 exchanged together
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Rinsing Bridge 4
1 2,3 45 6,7,89,10,11 1@2 3,13 12

7. Spare Parts List

12 6,7,8,9,10,11 45 2,3

— VD¢ | i = : 5
| PDA VDE

= i [

1 G )
= = )
-

13 18
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BL

Pos. Art. No.

1 3451908C
2 34560270
3 34770852
4 34561242
S5 34773762
6 34570012
7 34517332
8 3477106A
9 34517324
10 34570457
11 3451659D
12 34517138
13 3477103A
14 34514627
15 34516603
16 34517251
17 3451614B
17 34570730
18 34773762
19 34511792
20 34771255

Qty.

(SN S B S S

10

e i e S T e T =

N =
o P o

1/2010
Description

Blood leak detector 3
Solenoid valve 2/2 way
O-ring 11.1x 1.6
Pressure sensor

0-ring 9.25x 1.78
0-ring 2.7 x 15
Pressure spring

0-ring 6.4 x 1.3

Valve tappet
0-ring5.0x 1.6
Servomotor with board

Reed sensor with contacts and o-ring 3.68 x 1.78

Tubing connector 0 3.5 x 1/8"
Rinsing bridge housing, version 4
Fork light barrier for servomotor
Tubing connector 0 3.5 x 1/8"
Temperature sensor

Housing complete for temperature sensor

0-ring 9.25x 1.78
Tubing coupling
O-ring 14 x 1.5

7 -45
Comments

replaces version 2

connector/flange (DPP)

for valve tappet

for valve tappet

for cover valve tappet
for VD

for eccecntric shaft
for VD

without housing

with shrinking tube, without connector/housing

B. Braun Avitum AG
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Pos. Art. No. Qty. Description Comments
7.10 TFT Monitor
1 34514260 1 Touch screen for TFT
2 34570691 2 OSD cover complete with seal and screws
3 34561285 1 Membrane
4 34561366 1 Membrane for Adimea option

C
1

/.

B/BRAUN

2 . 006 B8O

o 4
S S . 0060 & O

-~ +
Dialog B/BRAUN
M&‘_’J

B/BRAUN
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Pos. Art. No. Qty. Description Comments
TFT Monitor
5 3451428A 1 Front panel board FPB
5 6 3451429A 1 Optical status display board OSD
7 34514686 1 Backlight inverter board BIB for Boe Hydis TFT
) 8 3451463B 1 TFT display 15" (Boe Hydis or Samsung)
9 3451460A 1 Touch controller board TCB version 3
o @/ - 34560912 1 Ribbon cable 12 pin FPB - OSD
O 9)
FPB - 34560971 1 Ribbon cable FPB - BIB
BIB ]
L )
oTCB 0SDB
FT
SDB LA™

= /

; -

=

——— /
&%%
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7.11 Test and Calibration Equipment and Tools
Inspection for Calibration Equipment

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd

7. Spare Parts List

# Calibration equipment is subject to inspection and
must be checked and calibrated in regular intervals.

Art. No.

7701357
34511571
770085A
7700911
7702493

Qty.

N e

1/2010 7 -48
Description Comments

Manometer 0-4 bar
Manometer 2.5 bar

Flow meter 1.1 I/min

Reference solution (red) for calibration blood leak detector

Template 1.4/1.5

Dialysis measurement
instrument HDM 99XP

For example manufacturer:
IBP Instruments GmbH
Internet: www:ibpmt.com

Crossover cable RS 232

for tubing clamp

for temperature, conductivity,
flow and pressure measurement

for details contact manufacturer directly

for HDM 99 RS 232 interface
for details contact IBP directly

for electrical safety check according to
IEC 62353/EN 60601-1/IEC 601-1

SeculLife ST

For example manufacturer:
GMC Instruments Group for details contact manufacturer

Internet: www:gossenmetrawatt.com directly

Balance (e.g. Pocket Balance) for calibration of UFP, BICP and KP

For example manufacturer: for details contact manufacturer
Kern & Sohn GmbH directly
Internet: www:kern-sohn.com

* not in the product range of B. Braun Avitum AG

B. Braun Avitum AG
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Test and Calibration Equipment and Tools

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd

7. Spare Parts List

Pos.

Art. No.

7701756
770203A

7703090

7701497
7703589
7703597
7703635
7703643
7703473
7703856
7703805

770284A
7703848

Qty.

N e T T =

N

1/2010 7 -49
Description Comments

Extraction tool set (AMP)

Stopcock system with five
stopcocks, incl. lines

for the combined calibration of the
pressure sensors (5 x original Perfusor
lines 50 cm

for function test ABPM module

and LRP

for assembly of MFC socket

Measurement chamber 500 ml

Special socket spanner [0 18 mm
Crossover cable RJ45

Coupling (female/female) RJ45
Extension cable D-sub 9 pin (male/female)
Chip card for BSL-Nexadia
Test plug RS 232

Chip card for card reader
Male to male connector

for network
for network
for network
for network

for network

Adapter to connect both dialyser
couplings for the measurement of the
patient leakage current

DCI cable, external

Assembly jig (motor for piston pump) required for motor assembly

B. Braun Avitum AG



Dialog™ swox 7S pare Parts mis e 2 oo s
Comments

Pos. Art. No. Qty. Description

7.12 Service Kits

- 3451897A 1 Repair kit balance chamber for the complete replacement of
both membranes, incl. all o-rings

and assembly parts (self-locking
nuts, screws, springs etc.)
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Pos. Art. No. Qty. Description Comments
7.13 Software
- 770902 1 Software 9.02 USB-Stick with TLC/LLS/LLC
- 7703554 1 CD Remote Bedside Link List ReBeLL, for network
version 1.5.13
- 7703562 1 CD WAN-BSL, firmware version 1.0.4.8 for WAN-BSL only

7703864 1 Field service utility FSU, version 2.00
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7.13.1 Software Compatibility Table

7. Spare Parts List 1/2010 7 -52
Pos. Art. No. Qty. Description Comments
Software (ex Works) BIOS Dialog Dialog Dialog Dialog+ Dialog+
Advanced Advanced | <SW 8.XX || SW 9.XX
POS-460 | GX1LCD | POS-460 | GX1LCD | GX1LCD | *GX1LCD LX800
(ex Works)| # LX800
Software 3.46 (QNX2) - X - - - -
Software 3.48 (QNX2) 1.8 - - - - -
Software 5.35 (QNX2) - - X - - -
Software 5.36 (QNX2) 1.8 - - - - -
Software 6.XX (QNX4) | 1.8 - - X - -
Software 7.21 bis 7.53 (QNX4) - - - X -
Software-Update 7.53 (Linux) *1.8/1.9 - - - X -
Diskettes with TLC/LLS SW only | #1.01/
if SW 7.52 is present 1.04
Software 7.58 (Linux) - - - X -
Software 7.59 (Linux) - - - X -
. *1.9 _ _ _ _
Software-Update 7.59 (Linux) X
USB Stick with TLC/LLS SW only | #1.01/
if SW 7.52 is present | 1.04
Software > 8.20 (Linux) - - - X -
Software 9.02 (Linux) | 1.04 - - - - X

BA-TE-DEO8C M.KAY Dialog+ SW9xx_sm_Chapter 7_1-2010.doc/pdf <100329> yymmdd
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7.14 Miscellaneous

Note: See also chapter 6 (Tubing Diagrams)

N

—P
AXB
A x B Tubing
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Art. No.

34565329
34565337
34565221
34565256
39238032
34565167

39224538
34565264
34565191
34565248
34565230
34565205
34565272
34565213
34565280
34565299
34565302
34565140
3456517A

34565159
3456518A

39234126
34565345

1/2010
Qty. Description

Im Tubing 12 x 2 / RAL 9001 (1 m)
2m Silicone tubing 8 x 2 (2 m)
10m Silicone tubing 6 x 3 (10 m)

7 -53
Comments

2m Silicone tubing 6 x 1.75 / red (2m) internal high temperature tubing
1 Sing|e ear clamp 133 for internal high temperature tubing
1 Silicone tubing 8 x 3,2 / red (3 m), external high temperature tubing

with two single ear clamps 17.5

1 Single ear clamp 175 for external high temperature tubing

2m Silicone tubing 6 x 1.75 (2 m)
10m Silicone tubing 5 x 3 (10 m)
10m Silicone tubing 5 x 1.5 / blue (10 m)
10m Silicone tubing 5 x 1.5/ red (10 m)
5m PUR tubing 3.6 x 1.1 (5 m)
10m PVC tubing 3.5 x 1 (10 m)
10m Silicone tubing 2.9 x 3 (10 m)
3m Silicone tubing 3.2 1.6 (3 m)
3m Silicone tubing 2 x 3 (3 m)
5m Silicone tubing 2 x 1.5 (5 m)
50m PVC tubing 10 x 3/ red (50 m)

1 PVC tubing 10 x 3/ red (3 m), with two single
ear clamps 19.5

50m PVC tubing 10 x 3 / black (50 m)

1 PVC tubing 10 x 3 / black, (3 m), with a single
ear clamp 19.5 and a tubing clamp 12-20 mm

1 Tubing clamp 12-20 mm
1m Silicone tubing 12 x 2.5 (1 m)

transparent

for water inlet

for water inlet

for dialysate outlet

for dialysate outlet

B. Braun Avitum AG
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7. Spare Parts List

T
b
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Pos.

Art. No. Qty.
34570195 20
34570209 20
34570365 20
34517766 10
34517774 10
33990492 m
34773770 5
34570705 5
7703619 1
7703627 1
7702345 1
7702353 1
7702388 1
34570322 10
7703708 1

1/2010 7-54
Description Comments
Tubing clamp SNP-1.5 [0 7-8 mm plastic
Tubing clamp SNP-4 0 10-11 mm plastic
Tubing clamp SNP-6 0 11.4-13 mm plastic

Canister lid, red with retainer for suction rod

Canister lid, blue with retainer for suction rod

per meter

Spiral band
Y-Tubing connector 6 mm
Y-Tubing connector 8 mm

Touch-up pen pale green
Touch-up pen light grey

Silicone grease 410 (Renolit) 100 g tube

Silicone rubber adhesive (white) RTV 162

Silicone rubber adhesive (transparent)
RTV 118

Grounding for sub-racks

consisting of:

screw a, terminal b, tooth lock washer ¢, washer d,
spring washer e, nut f

Grease SKD 4002

must no be used for
electronic components

pay attention to correct
assembly sequence!

100 g tube
(to lubricate the shaft of the blood pump)

B. Braun Avitum AG
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Pos. Art. No. Qty. Description Comments

7.16 Staff Call (Option)
1 34517685 1 Staff call board

IN=00000 = STAT (Default
[ ]— Default
|| U U B w
0 [ ]
DDDD] D
0 01
— | ovnaus
- o
[ ]
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Pos. Art. No.
7.17  Bicarbonate Cartridge Holder (Option)

7.17.1 Bicarbonate Cartridge Holder
3451439A
3456008A

[ERN

O;J]
-
N

3451437A
34514422
34519866
34560092
34570594
34570241
34570420
34514430
10 34514449
11 34517138

O© 0 N N O O d W

- 34517782

el

min|
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Qty.

.

e N

S =

1/2010 7 - 56
Description Comments
Holder, top
Valve with piercing spike version 2

complete with o-ring

Housing, top incl. thread forming screws 22 x 12
Cover for top housing incl. thread forming screws 22 x 12
Slide ring

Swivel arm version 2

0-ring 9.2 x 2.7

0-ring 9.19 x 2.62 alternative
Rotary spring

Housing, bottom incl. thread forming screws 22 x 12
Cover for bottom housing incl. thread forming screws 22 x 12

Reed sensor with contacts and o-ring bottom BIC cartridge holder
368 x1.78

Disposable filter filter FBIC

B. Braun Avitum AG
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7.17.2 Solenoid Valves and Throttle

Pos. Art. No. Qty.

1 2,34,536 e

I/~

[1

1 IIL

S/BKO

il

o P gPeo8

@
Prr

)
©
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3 34770852
4 34771050
5 34771352
6 3451916A
i@ﬁ‘[ {UH |
\
)
@ i @
I% @ @
© DBK
@
@
. o——2

1/2010
Description

Solenoid valve 2/2 way

Plug

O-ring 11.1x 1.6

Pressure spring 500 mmHg
Centre disc

Tubing connector [0 8 x 1/8"

7 -57
Comments

connector/connector (DPP)

plastic

B. Braun Avitum AG
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Pos. Art. No. Qty. Description Comments

7.18  HDF Online (Option)
| 1- - Substitution port see separate figure
- - - UF sub-rack see separate figure

O

SAKV-SG SAKA

1
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Pos. Art. No. Qty. Description Comments

Dialog+ SW 9.xx

7.18.1 Substitution Port

1 3451448A 1 Substitution port complete
O 1 2 34570349 5 Pressure spring O 4.6 x 14 mm
L 2 3 3457035A 2 Quadring 12.37 x 2.62 incl. spacer
= © B 4 34560017 1 Substitution connector stainless steel, without o-ring
R r’{L 3 5 3477106A 5 O-ring 6.4x 13
é:(_i) ; ? 4,5 6 34517138 1 Reed sensor with contacts and o-ring 3.68 x 1.78
: 6
N
(r ]
[
=
ob 6
i
L] NN
e 45
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Pos. Art. No. Qty. Description Comments
7.18.2 UF Sub-Rack HDF Online
1 - - Valve block see separate figure
123 4 2 3 2 34560289 1 Solenoid valve 2/2 way connector/connector (DPP)
RVEPA DDE ﬁ 3 3451906C 1 Solenoid valve 2/2 way manuf. AKM only, connector/connector
” | VSAABEVSAE 4 3451902C 1 Solenoid valve 2/2 way manuf. AKM only, connector/flange
@ O
o T N 4 34770852 5 O-ring11.1x 16
o i ] [
© i
VA S ALl Fogll
| B VBP Q : o
U_U VDABK?2 @
VABKIZo o «
{ TT EB
©) 1 <
[H1 [H] Gor
€ VDA B VBP o
&y
%j —VDEBK
g L
OvBE R
Eﬂ-@ Jj lVDABKJ
VSB
2 o
D
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Pos. Art. No. Qty. Description Comments

7.18.3 Valve Block HDF Online

2 1 34560661 1 Hydrophobic filter with tubing adapter
1 2 3451900A 1 Solenoid valve 3/2 way

HFB

VBE \
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Pos. Art. No. Qty. Description Comments
7.18.4 Board HDF Online

1 34560866 1 HDF online board

S

Power*Board
Motors
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Pos. Art. No. Qty. Description Comments
7.18.5 DF/HDF Filter Holder HDF Online
- 1 3456004A 1 Filter holder complete version 2
i 2 34517138 1 Reed sensor with contacts and o-ring 3.68 x 1.78
Blue 3 3451445A 1 Dialyser coupling (red)
3 Red 3 3451446A 1 Dialyser coupling (blue)
3 34990445 5 O0-ring 12.37 x 2.62
3 34773550 20 Membrane for dialyser coupling
/N
o—-—2
3 Red
Blue
1—o
o—r2
/
4 \
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Pos. Art. No. Qty. Description Comments

7.19 Automatic Blood Pressure Measurement ABPM Module M2009
1 34560955 1 Filter (ABPM module M2009)

2 3451487C 1 ABPM module M2009 firmware version of ABPM module on sticker:
with filter Version Y (FW):X.X

r = .
= Q °§
D] i M | T 88

0%
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Pos. Art. No. Qty. Description Comments
7.19.1 Compatibility Table ABPM Module M2009
DIL Switch: Default LX800 (ex Works) Position of DIL Switch for
P 2 LX800 Motherboard
O O O 0] -
O OO @]

O
ON
S5Ok ON 1 2 34 5 6
P orp /1" :
‘ DIL Switch
DL 1n N

& - OFF

DIL Switch
Version YX.X 112 314|5 6
© LX800 ol 4 Bl = e =
] ] (default) Ol Olo0|O0|0o| O
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7.20  Emergency Power Supply (Option)

Pos. Art. No. Qty. Description Comments

The battery (rechargeable) contains diluted sulfric acid, a very toxic substance.
If the battery leaks and the liquid inside spills on the skin or clothing,
immediately wash it off with plenty of clean water.

If the liquid splashes into the eyes, immediately flush the eyes with plenty of
clean water and consult a doctor. Sulfric acid in the eyes may cause loss of
eyesight and acid on the skin will cause burns.

Pay attention to the included documentation of the battery supplier!

1- - Battery sub-rack see separate figure

=
LT T T 7
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7.20.1 Battery Sub-Rack

SMPS-MC

XP3 @

Central . Greensyellow
Earth®”

[

OO
le]e

OO

Pos. Art. No. Qty.

Description

Comments

If a battery must be replaced exchange the complete battery set!
Prevent shorts in the battery compartment during disassembly and assembly:
Please pay attention to the correct disassembly/assembly sequence during the connection and

disconnection of the batteries.
Connection

1. Connect (+) terminal (brown).

2. Connect (-) terminal (blau).

3. Connect ground terminal (green/yellow).

1 34561250

1 Battery (rechargeable) set

Disconnection

1. Disconnect (-) terminal (blue) abziehen.

2. Disconnect ground terminal (green/yellow).
3. Disconnect (+) terminal (brown).

2 x battery (rechargeable) 12 V/7 Ah

12 V/7 Ah, incl. cable ties

2 34570721 10 Fuse T10 A (5x 20 mm)
SMPS-MC

Central Earth

I

OO

3
B
R
g

5
H
B
&
£
5
g
A
g
g
g
.;g

g
2
4
8
A
8
g
5
£
a

z
&
g
>
El
2
g
g
=
g
g
g

“Jewsoedo. asny o Aianeq

*brown brown

blue

brow

C

green/yellov&

-f‘

ﬁ brown

blue

green/yellow

P12

P10

P4

p5 | ~©

GNDAKKU XP3

e blue Ferrite XP3.
abrownﬂ Ferrite XP3.1

+24VAKKU
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Pos. Art. No. Qty. Description Comments
7.21  Nexadia”-BSL/WAN-BSL (Option)
1 34514554 1 Bedside link board (BSL board) without firmware
PR
Ol_| — "
| —1® o (
e
1 O o 3
N o ©
}
o o ‘
1 o E
—
1 J L
S |
N - T
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Art. No. Qty. Description

7.22  Card Reader (Option)
1 34560548 1 Card reader board
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Art. No. Qty. Description

7.23  Adimea Option
1 3456063A 1 Kt/V-UV hoard with housing and tubing
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8.1 ESD/EMC Information
8.1.1  Electrostatic Discharge ESD

Prevent a direct contact of body parts with ground potential!
Electrical shock hazard - do not touch any live components!

A ESD Electrostatic discharge ESD is a static energy, which causes a sudden flow of
N electricity between two objects at different electrical potentials. ESD is the
Arad primary cause for damage or failure of integrated circuits.

The following information should help service technicians to prevent static
discharge during servicing.

ESD Protection Precautions must be made when working on internal components of a system
to prevent accidental static discharges to the components.

At any time the human body can hold a large static voltage charge that can
easily damage components in a system. If this charge suddenly flows from one
device to another through logic circuits these components can be damaged.

ESD Service Workstations Service workstations should be adequately equipped with ESD devices to
establish an area which meets static charge requirements to prevent damage
of electronic components on pcb's.

Each service workstation should have a work surface with a conductive/
dissipative material. The work surface and soldering iron should be connected
to ground potential via protective resistors.

Personnel should wear a conducting wristband connected to the work surface,
via a protective resistor cable. If possible personnel should wear cotton
clothing to prevent static charging. Shoes should also be antistatic.

If applicable chairs, floors and mats in this area should be antistatic.

ESD Service Ket

Use ESD service kits to equalize charges between you and any of the system
components. Portable service kits are designed to prevent static charge of
electronic systems during field service.

In general these service kits contain a wrist band and mat, with ground
bonding cable for attachment to the system frame or an earth bonding point
mains plug.

Fig. : ESD Service Kit Fig. : Mains Plugs with Earth Bonding Point
Mat Material In general the mats are made of sturdy two layer material and have reinforced

edges and corners. The work surface is static dissipative (> 100 MQ), the
other side is conductive (> 100 kQ).
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Wrist Bands

Abb. : Handgelenkband

Earth Cable

Storage, Transport and Delivery
of Boards and Assembly Groups

Packaging Notice
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In general the wrist band is a stainless steel expandable link style band. The
outer coating and edges are insulated. The wrist bands are available in
different sizes. Adjustable wrist bands with clip-on links are also available. The
ground bonding cable for the wrist band is coiled. The cable incorporates a
high-value resistance (> 1 MQ).

The common point straight earth cable has a snap fastener and a crocodile
clip. The cable incorporates a high-value resistor (> 1 MQ).

The storage, transport and delivery of pcb's and assembly groups sensitive to
static charge should only be carried out in original packaging. Only use correct
packaging material, i.e. conductive bags, conductive bubble bags, shielding
bags, pcb cartons with low density conductive foam. The original packaging is
specially designed to meet the following specifications:

- provides physical and static protection

- prevents electrostatic charging

- prevents static induced damages

- prevents discharging of batteries equipped on pcb's

Do not send any boards or assembly groups sensitive to static charge in
packaging material unfit for shipment, e.g. normal plastic bags, bubble bags,
cartons, etc..

Each returned part must be properly packed to prevent any damage during
transportation due to mechanical impact or due to electrostatic discharge. The
safest way to prevent damage is by using the packaging material from the
new spare part and by packing the returned part exactly in the same way.

Returned parts containing electronic components (electrostatic sensitive
devices) must be packed in special ESD packaging material. Only shielded bags
or antistatic bags may be used. Unprotected electronic parts (e.g. wrapped in
normal plastic film or parts padded with foam material) are assumed to be
damaged by electrostatic discharge and will be scrapped.
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8.1.2  Electromagnetic Compatibility EMC

EMC Electromagnetic compatibility EMC means that medical electrical equipment has the capability to work
satisfactory in an electromagnetic environment, without causing electromagnetic emissions, which would be
unacceptable for all other medical electrical equipment in this environment.

The following tables 201, 202 and 204 are guidelines from the IEC 60601-1-2 and must be observed.

Electromagnetic Emissions, Table 201

Guidance and manufacturer’s declaration — electromagnetic emissions

The Dialog® machine is intended for use in the electromagnetic environment specified below. The customer or the user of the Dialog” machine should assure that it is used in such an
environment.

Emissions test Compliance Electromagnetic environment — guidance

RF emissions acc. to CISPR 11 Group 1 The Dialog® machine uses RF energy only for its internal function. Therefore, its RF emissions are very low and are not
likely to cause any interference in nearby electronic equipment.

RF emissions acc. to CISPR 11 Class B The Dialog* machine is suitable for use in all establishments, including domestic establishments and those directly
connected to the public low-voltage power supply network that supplies buildings used for domestic purposes.

Harmonic emissions acc. to IEC Class A The Dialog* machine is suitable for use in all establishments, including domestic establishments and those directly
61000-3-2 connected to the public low-voltage power supply network that supplies buildings used for domestic purposes.
Voltage fluctuations/flicker Complies The Dialog* machine is suitable for use in all establishments, including domestic establishments and those directly
emissions acc. to I[EC 61000-3-11 connected to the public low-voltage power supply network that supplies buildings used for domestic purposes.
and DIN EN 60601-1-2:1993 If the network impedance of the supply network has a max. impedance of Z = (0.250 + j 0.150) Q or the machine is

connected to a public low-voltage power supply network with a rated power supply of 230 V, measured between life L and
neutral N, connected to a one or three phase public power supply with a constant current load of the power supply = 100
A per phase, then it is also valid for the Dialog* machine with the switch mode power supply microcontroller SMPS-MC.
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Guidance and manufacturer’s declaration — electromagnetic immunity

The Dialog™ machine is intended for use in the electromagnetic environment specified below. The customer or the user of the Dialog™ machine should assure that it is used in such an

environment.

Immunity test

IEC 60601 test level

Compliance level

Electromagnetic environment — guidance

Electrostatic discharge (ESD) acc.
to IEC 61000-4-2

+ 6 kV contact

+ 8 kV air

+ 6 kV contact

+ 8 kV air

Floors should be wood, concrete or ceramic tile. If floors are covered with synthetic material, the
relative humidity should be at least 30 %.

Electrical fast transient/burst acc.
to IEC 61000-4-4

+ 2 kV for power supply
lines

+ 1 kV for input/output for
lines

+ 2 kV for power supply
lines

+ 1 kV for input/output for
lines

Mains power quality should be that of a typical commercial or hospital environment.

Surge acc. to IEC 61000-4-5

+ 1 kV line(s) to line(s)
* 2 kV line(s) to earth

+ 1 kV differential mode

+ 2 kV common mode

Mains power quality should be that of a typical commercial or hospital environment.

Voltage dips, short interruptions
and voltage variations on power
supply input lines acc. to IEC
61000-4-11

<5% U,
(>95%dipin U
for 0.5 cycle)

40 % U,

(60 % dip in U;)
for 5 cycles

70 % U,

(30% dip in Uy)
for 25 cycles

<5%U,
(>95% dip in Uy
for 0.5 cycle)

40 % U,

(60 % dip in Uy)
for 5 cycles

70% U,

(30% dip in Uy)
for 25 cycles

Mains power quality should be that of a typical commercial or hospital environment. If the user of
the Dialog®™ machine requires continued operation during power mains interruptions, it is
recommended that the Dialog® machine be powered from an uninterruptible power supply or a
battery.

<5% U, <5%U,
(>95 % dip in Uy) (>95 % dip in Uy)
for5s for5s
Power frequency (50/60 Hz) 3 A/m 3 A/m The power frequency magnetic field should be measured in the intended installation location to

magnetic field acc. to IEC 61000-
4-8

assure that it is sufficiently low.

NOTE U, is the a.c. mains voltage prior to application of the test level.
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Guidance and manufacturer’s declaration — electromagnetic immunity

The Dialog™ machine is intended for use in the electromagnetic environment specified below. The customer or the user of the Dialog™ machine should assure that it is used in such an
electromagnetic environment.

Immunity test

IEC 60601 test level

Compliance level

Electromagnetic environment — guidance

Portable and mobile RF communications equipment should be used no closer to any part of the Dialog” machine,
including cables, than the recommended separation distance calculated from the equation applicable to the
frequency of the transmitter.1.2

Recommended separation distance:

acc. to IEC 61000-4-3

80 MHz to 2.5 GHz
3V/im
80 MHz to 2.5 GHz

Conducted RF 3V 3V, _
acc. to IEC 61000-4-6 150 kHz to 80 MHz d 1'2\/5
Radiated RF 3V/m 3v/m

d=1.2+/P for 80 MHz to 800 MHz Note: _ - _
The recommended distances are specified in the operating

instructions (for software > 9.xx), chapter 15.

d=2.33+/P for 800 MHz to 2.5 GHz

where P is the maximum output power rating of the transmitter in watts (W) according to the transmitter
manufacturer and d is the recommended separation distance in metres (m).

Field strengths from fixed RF transmitters, as determined by an electromagnetic site survey, * should be less than
the compliance level in each frequency range. b

Interference may occur in the vicinity of equipment marked with the following symbol:

()

NOTE 1 At 80 MHz and 800 MHz, the higher frequency range applies.
NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection from structures, objects and people.

a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot
be predicted theoretically with accuracy. To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be considered. If the measured field
strength in the location in which the Dialog® machine is used exceeds the applicable RF compliance level above, the Dialog” machine should be observed to verify normal operation. If abnormal
performance is observed, additional measures may be necessary, such as re-orienting or relocating the Dialog™ machine.

b Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/im.,
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(yyyy-mm-dd)
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