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CS700-ADITIONAL INFORMATION

2 Theory of Operation
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Figure 2-35 « Free breathing vaive

2.13.12 Breathing circuit flow sensors

Two flow sensors (18) are used to monitor inspiratory and expiratory gas
flow:

+  The inspiratory flow sensor is located at the input of the breathing
system inspiratory check valve.

+  The expiratory flow sensor is located at the input to the breathing system
expiratory check valve.

Feedback from both the inspiratory and expiratory transducers is used to:

*  supply tidal volumes that make allowances for the effects of fresh gas
flow and circuit compressibility.

*  supply signals for expiratory tidal volume monitoring and the breath rate.
The breathing circuit flow sensors include two flex boards (one for each
sensor). Each flex board contains a heating circuit and an EEPROM.

Each flex board has an 12C interface for communication with SIB. The SIB
provides +12.5 VDC power with a minimum of 200 mA supply current to each
flex board for flow sensor heating circuit, and provides +5 VDC with a
minimum of 200 mA supply current to each flex board for EEPROM.
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T Alarms and troubleshooting

Message Priority Cause Action
Inspiration ' '

Medium High airea Saune. Check systern for blockages.
stopped g ¥ pre By q
Intennad failure.

System may shut High
dowm.

Power controller software failure.

Contact an authorized sanvice
representative.

Intennal failure.
System may shut Medium
dowm.

Power controller software failure.

Contact an authorized sendice
representative.

Low gas sample Low Sample flow is lesa than B0% of nominal flow Check for blockage in the ainvay
flow for 20 seconds. misdule sample gas line.
Memory Contact an authorized service
(EEPROM) faiture " Seftwars smor. reprasentative.
Module fail. No
COZ2, AA, Q2 Medium Adrway module hardware failure. Replace module.
data.
Module not Low The monitoring module detected is not Remove the incompatible moduls.
compatible compatible with system software. Use & compatible module.
Bagh Bag/vent switch was in the Vent position whan
:‘::’; i Ba;m Medium the case was changed from Aux O2+Air to Mowve gwitch to the Bag poaition.
circle msde.
' Miexp ks greater than Myesxp high alarm limit  Set the alarm limits appropriatedy.
hagh Medium (fior nine breaths and one minute has elapsed). Check the ventilation settings.
' Mexp i bess than MVexp low alamm limit (for  Set the alarm limits appropriately.
o Medium mine breaths and one minute has elapsed). Check the ventilation settings.
Calibrate the airway module. If
M20 Inaccurate Low Adrway module has fault problem persists, contact an
authonzed sendce representative.
Ensure the N30 pipeline and
N20 suppl W20 pipeline pressure is less than 252 kPa cylinder are properly conmeched.
FlFIInL Medium (38 psi) and the N20 cylinder pressure is less  Ensure facility gas supply pressure
I than 2633 kPa (381 psi) Is within specification and the
backup cylinder is full and open.
Wegate arway High Paw i loas than 10 cmH20. Chec-k for blockages in the patient
[pressure carcuit.
No Between cases tum the syatem off,
¥ Medium Battery or changing failure. then back on after 15 seconds to
reset the system.
Mo exp flow ’ Electrical signals show the flow sensor is not  Connect the fiow sensor. Replace
Medium .
SEngor connactad. the flow sensor if neceasary.
Mo inap flow ' Electrical signals show the flow sensor is not  Connect the fiow sensor. Replace
Medium .
SENSOT connectad. the flow sensor if neceasary.
02 flow bow Lowr Thie 02 flow ks bess than 150 mifmin. Adjust the O flow.
02 fiush stuck Lowr Switch detected “on” continuously for more Check flush valve. Ensure flush
on’? than 30 seconds. valve i mot siicking.
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Oxygen
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11 Specifications and theory of operation

| Bresth rats 4 fo 100 bpm (non-spontanecus) 2 to &0
bpm (spontanecus) 1 bpm resolution
‘Wolurme sensor typs ‘ariable flow orifice
Display range |5 to 110% 02
Diisplay 1% increments
|resolution
Senaor type Gablvanic fuel cell
Measwement |0 to 100% 02
|rangs
Measwrament +i- (2.5% full scale plus 2.5% of reading)
BCCUTECY
Cell response | Less than 35 seconds
tirme Mote: Responae time of cell and adapiers s messured
using the text method described in 150 FTET (1807).
Lowwr O alarm | 18% to 58%
rangs
High 02 alarmmn | 19 % 1o 100% or Off
safling ote: Low O2 limit may not be set above high O2 limit
High O limit may not be set below the low 02 Bmit.
Expactad ceall life| One year of shelf ife (23°C room air) and additional bao
years of normal opeargtion.
Ouitput driftin | Less than 1% over one manth
21% 02
Infuence of - 0.03% of reading per %RH
| hsmidity
Gas cross effect | Less than 0.3% vol% anesthetic agents and N20
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12 Super user mode

Case defaults

Lsa the Case Defaulis menu lo sal the defaull casa typeas thal show
on the Starf Case manu and access the Apnea Alarm Sefup manu.

Configuring case defaults

Set the case defaults for the case types thal are selectable from the
S5tart Case menu. In each case type, the name, patienl defaulls, gas
defaults, screen layoul defaulls, alarm defaults, and ventilator
satlings for each available venlilation mode can be presal.

From Super User mode, select Case Defaults.
Salact the case name o enter the adjustmant window.
Salact an item lo change. Make the change.

Continuea to select items and make changes.

Selact Confirm.

Repsaal o sal the defaults for another dafaull casa.

= L

Setting case name

1. From Super User mode, select Case Defaulfs.
2. Selact the name of the casea Lo enfer the adjustiment windaw.
3. Selact Name.

+  Selacl Clear o remove the exisling nama.

+  Selacl up o 10 characters from the drop-down list.

+  Selact Delefe o delele a character.

+  Selacl Save to sava the name and close the drop-down list.
+  Selacl Resef lo relurn the name o the faciory default name.

*  Whan the 10 characler maximum is reached, the nama is
aulomatically saved. The drop-down list closes.

4. Selact Confirm when done.

Setting apnea alarm

Ll the Apnea Alarm Setup menu lo enable or disable the user's
ability to turn the volume apnea alarms off during manual ventilation.

1. From Super User mode, select Case Defaults.
2. Select Apnea Alarm Setup.

2108575-001 12-11



Carestation™ 750/750c (A1)

Note

.

Sel Volume Apnea Selection o Enable or Disable.

Selto Enable to allow the user o turm the vaolume apnea alarm
an or off from the Start Case menu.

Sel to Disable to sel the valume apnea alarms as always an
during manual wentilation.

Set the Volume Apnea for each case default.
Sel the Apnea Delay for each case default.

*  The apnea lime delay range is 10 lo 30 seconds.
= 002 apnea minimum delay is 20 seconds.

Select Back 1o return 1o the Case Defaulfs manu.

When the Volume Apnea Selection is sel to Disable, the Volume
Apnea Alarm menu selection does nof show on the user's Start
Case menu and the Vol Apmea Alarm selection does not show on
the Alarm Setup menu.

Default case type setting

Note

Each casa has multiple setlings. Thea dafault settings for the default
case lypes are shown in the following table. An ® indicates that the

satting is not used for the default ventilation mode in the case type.
Usa the eamply columns to wrilte in facility changes.

VOV ADULT settings are used as the default if the system does not

have an opticnal ventilation mode shown.

Page 1 Default settings for default case types

Settings ADULT PEDIATRIC LOCAL CUSTOM 1
MWame ADULT PEDIATRIC LOCAL CUSTOM 1
Patient and Senaor |Adult Fadi Adult FAudult

Ideal Weight o 18 0 1]

Age 40 5 40 40

Other Gas Air Alr Air Air

Data Source Vent ‘ent ‘ent [Vent

0% 100 100 100 100

Total Flow 6.00 600 0.0 |&.00

Auto MV Limits off Off Off off

Alarm Yolume 3 3 1 3
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Airway module specifications

11 Specifications and theory of operation

Usa only airvay modules that have anasthetic agent monitoring and
02 monitoring on this system. The following modules can be used on

this system:

CARESCAPE™ series: E-sCAID and E-sCAIDY

Gas specifications for airway modules

Alrway hurmidity (patient spirometry)

108 RH 1o 100% RH

Sampling deday 3.0 seconds typical with a 3 m sampling line

Total system response time Leas than 3.8 seconds with & 3 m sampling line

‘Warm-up time 1 rminute for operation with 02, O, and M0
5 rminutes for operation of anesthatic sgents
20 rminutes for full specifications

Respiration rate 4 bo 100 breaths min

Diversion flow

1230+~ 30 mifmin

Alirway prassure

=30 emH20 i 100 emH20

Accuracy during stable conditions

Ambient temperatwre: 10 to 40°C

Ambient pressure: 495 to T45 mmHg

Ambient hurmidity: 10 to 98% RH, non-condensing
Automatic compensation for ambient pressure

Full module accurscy for Respiration rate of 4 to 70 breaths/min

coz2 #- (0.2 viol% + 2% of reading)
O #f- (1 vol% + 2% of reading)
W20 #/- (2 vol% + 2% of reading) betweasn 0 and 85 vol%

- (2 vol% + 8% of reading for M20 between B5 and 100 vol%

Iz, Sev, Des +/- (015 wol% = 5% of reading)
Typlcal performance
Coz2 Messurament range 010 15 wol¥ (0 10 15 KPa, 0 o 113 mmHg).

Messurament rise time less than 260 ma typical.

Accuracy +i- (0.2 vol% =+ 2% of reading).

& [oaar drift bess than 0.1 wol%

Gas cross effects less than 0.2 vol% (02, N20, anesthetic sgenis).

2108375-001
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Carestation™ 750/750¢ (A1)

Typlcal performance
02 Measurement range 0 to 100 wol.

Measurement rise time lesa than 260 ma typical.

Accuracy +- (1 vol%h + 2% of reading).

& hour drift bess than 0.3 vol%

Gas cross effects lesa than 1 wol¥% anesthetic sgenits, beas thean 2 vol% N20.
W20 Measurement range 0 to 100 wol%.

Measurement rise time lesa than 320 ms typical.
Accuracy +i- (2 vol% + 2% of reading).

& hour drift bess than 0.3 volte

Bas cross effects less than 2 vol% anesthetic sgents.

Anegthetic ageants

Measurement range o 0 o 6% wol%.

Measurement range Sev 0 to & vol¥.

Measurement ramnge Des O o 20 vol%.

Measurement rise time Dea, lo, Sev lesa than 4230 ma typical.
Accuracy +- (0.15 wol% + 5% of reading).

& hour drift for lso, Sev leas than 01 volls

& lhowr drift for Des less than 0.3 vol%

Gas cross effects less than 0.15 wol% W20,

11-24

Mote

The effects caused by N20 to the measurement of C02, 02, and
anesthetic agents are automatically compeansated for when using the
airway module. The effects caused by anesthetic agents to tha
measuremant of CO2 and N20 are automatically compensated for
whean using the airvay module.
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Carestation™ 750/750c (A1)

Alarms

CAUTION

WARNING

Alarm priorities

Pausing alarms

T-2

Alarms may be high priority, medium priority, or low pricrity. YWhen an
alarm occurs during a case, an alarm tone sounds and the alarm
massage is displayed in thea alarm message field. The systam
checks for alarm conditions at 1 second intervals. The alarm lone is
from 47 to 70 dB {A) depending on the alarm volume setling.

No repair should ever be attempled by anyone not having
experience in the repair of devices of this nature. See the
"Repair policy” in the "User maintenance" section.

If an alarm occurs, safeguard the patient first before
performing troubleshooting or doing repair procedures.

Alarm priority is indicated by the color of the alarm message and the
audio saguanca.

*  High-priority alarm messages appear in while laxt on a red
background.

= Meadium-prionty alarm messages appear in black text on a
yallow background.

*  Low-priority alarms appear in black text on a blue background.

Selecting Audio Pause for an active alarm stops the audible tone for
120 seconds. The alarm message shows in the alarm message feld.
Selecting Audio Pause whan no medium or high priority alarms are
active prevents the audible alarm tones (audio off) for 30 seconds.

Alarms in the apnea alarm family have special silence behavior to
reduce apnea nuisance alarms. Apnea family alarms include
‘Apnea’, ‘ELCO2 low', ‘Miexp low’, ‘RR low', and ‘TVexp low’.

When pausing an apnea family alarm, the audio tone for the active
alarm is paused for 120 seconds. The audible tone for any additicnal
apnea family alarm that occurs during the awdio paused period is
silenced for the remaining time shown on the audio pause
countdown. Only the audible alarm tone is silenced. The alarm
massages still show in the alarm message fields. "APN’ shows above
the audio pause countdown when the audible tone silence is in effect
far the apnea family alarms.
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