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2008T Technical Troubleshooting Guide

This document contains proprietary information of Fresenius USA, Inc. d/b/a Fresenius Medical
Care North America and its affiliates (“Fresenius Medical Care”). The contents of this document
may not be disclosed to third parties, copied, or duplicated in any form, in whole or in part, without
the prior written permission of Fresenius Medical Care.

Fresenius Medical Care, the triangle logo, 2008T, 2008, bibag and DIASAFE are trademarks of
Fresenius Medical Care Holdings, Inc., and/or its affiliated companies. All other trademarks are the
property of their respective owners.

Caution: US Federal law restricts this device to sale only by or on the order of a physician.
Frequency, duration, and parameters of treatment are to be determined by the prescribing
physician.

Installation, maintenance, calibration and other technical information may be found in the
2008T Technician’s Manual, P/N 490130

Contact Fresenius Medical Care Technical Support for applicable Field Service Bulletins. The
spare parts manual for the model 2008T and other information may be found on our web site at
www.fmcha.com

Indications for Use: The 2008T hemodialysis machine is indicated for acute and chronic dialysis
therapy.
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USING THE TROUBLESHOOTING GUIDE

ALWAYS turn the machine OFF before replacing a circuit board or unplugging ribbon cables.
Observe Electrostatic Discharge (ESD) Precautions when working inside the card cage!

It is assumed the troubleshooter is Certified and has working knowledge of the machine.

It is assumed the troubleshooter knows how to use a multimeter (Volts DC / Volts AC / Resistance).

DO NOT calibrate or swap parts unless instructed. NEVER swap parts between malfunctioning
machines! Parts should be tested (known good) in another machine before swapping them in.

Calibration(s) may be required after replacing a component. Refer to Appendix B (page 758) and
Appendix C (page 759).

Perform FINAL CHECKS (page 15) before returning the machine to clinical service.

Be CAREFUL to maintain your current location as you proceed AND read each procedure before
performing it. Pay attention to ‘CAUTIONS’ and ‘NOTES'!

Troubleshooting procedures are arranged as a ‘flow chart’. ENSURE you go to the CORRECT
procedure number as prompted. You CANNOT necessarily read down the page as sometimes
procedures on that page are SKIPPED.

Sometimes procedures ‘call’ another procedure in a different Section. NOTE the current procedure and
page number BEFORE proceeding to the ‘called’ procedure!

If multiple ‘possibilities’ are suggested (example: TWO (2) possible bad components: 1) Bad Actuator-
Test Board; 2) Bad Functional Board), swap the listed components, with known good, one at a time,
starting with the first component in the list. In between test the machine to see the new part fixes the
problem. If NOT continue through the list until the machine is fixed.

Hydraulic components can be isolated via the DISTRIBUTION BOARD. Referring to Figure 1 (page 4):
» There are three (3) Distribution Board sections: 1) Sensors; 2) Pumps; 3) Valves
» Electronic hydraulic components each have labeled connector positions as referenced in the 2008

Flow Diagram. Labels are printed above or below each position. For example, Float Switch #5 is
labeled “X5, FLOAT-SW”, temperature sensor NTC #2 is labeled “X2, CON-NTC”", etc.

> From left-to-right, positions start at #2 [example: NTC #2, labeled “X2, CON-NTC”]. There is no

position #1! Post Dialyzer Temperature Sensor #44 plugs into position #14; Valve #41 plugs
into position #27

» The plastic connector caps should be labeled to match the position

» There are several VACANT positions! When removing a connector NOTE its position and label.
Be CAREFUL to return all connectors to their correct positions!

» Turn the machine off BEFORE unplugging OR plugging RIBBON cables. These include the
SENSORS, ACTUATOR, Acid (#16) and Bicarbonate (#17) Pumps, Blood Leak Sensor (#8),
Heparin Pump (#18) and the Blood Pressure Module

Continued on next page

2008T Troubleshooting Guide

Page 3
P/N 490292 Rev. A



» The 5-pin female connectors can be unplugged and returned with the
power on without causing damage

> CAUTIONI! The green 8-pin Heater Connector (Figure right) is connected
to 120 Volts AC.

Figure 1 — Distribution Board

e CardCage

Actuator Cable

[
i

e
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Distribution Bd Jl
= =
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W 'rJIachine Rear -
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_ Distribution Board
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#8 Blood Leak Cable <= Pin1 (top)

Distribution Board ‘Sections’:

1) Sensors: #2through #44

2) Pumps:#16through#22
3) Valves:#24through #43

<¢== Pin 5 (bottom)

5 Pin Female Connectors:

1) Sensors(exceptBlood Leak
#8); 2) Pumps (Deaeration #20,

Flow#21, UF #22); 3) All Valves
(#24 through #43)

M. Figure below, if asked to measure DC voltages (Vbc) and in some cases resistance (Q) connect the
meter’s ground (black) lead to the card cage (i.e. chassis ground).

Figure 2 — Chassis Ground

The metal portion of the meter lead MUST be
making contact with the metal card cage!!
= A T _' .

N. Procedures may vary depending on if the machine is equipped for bibag. See the following page:
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bibag (on line bicarb preparation system) [refer to the Figure below]

bibag Connector

Machine Front View
Equipped for bibag

Valve #104

Hydraulics Front View
bibag Valves

Valve #100 =

(Blue) Press / AND
Sensor #110 Temp Sensor #11

"8

Hydraulics Front View

(Blue) Press

bibag Sensors ) BT S st 106

| Air Separator ; 1

+ Chamber #111

Figure 3 — bibag Components

End of ‘Using the Troubleshooting Guide’
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THE (HYDRAULIC) 'ORDER' OF TROUBLESHOOTING

Understanding the ‘Order of Troubleshooting’ will lead to the root cause of a problem and NOT its effects.

External hydraulic leaks

No Water

Flow Errors

Temperature

Conductivity

Filling Programs (air sensed in the hydraulics)
TMP (Transmembrane Pressure)

Blood Leak

Pressure Test Failures

CoNooRr~ONE

1. External HYDRAULIC LEAKS can cause all problems below it. If a leak is seen eliminate it before
troubleshooting any problem below it!

NOTE! vent tubing overflow may occur with Flow Errors, Filling Programs, and “TMP is Low” alarms.

2. “NO WATER” alarms may cause Flow Errors. ENSURE a “No Water” alarm NEVER occurs before
troubleshooting any problem below it.

3. FLOW ERRORS turn the heater off. Ensure the machine remains clear of FLOW ERRORS before
troubleshooting temperature. If dialysate flow is unstable temperature will be unstable!

4. TEMPERATURE compensates conductivity. Ensure TEMPERATURE is between 35.5 and 38.5° C and
stable i.e. not changing more than 0.2° C per minute before troubleshooting conductivity. If
TEMPERATURE is unstable conductivity will be unstable which will also cause OLC to cancel!

5. In Dialysis Program, low CONDUCTIVITY will cause a false ‘air in dialysate’ signal from Chamber #69's
Air Sensor #6 which causes Filling Programs. Do not troubleshoot a Filling Program unless
CONDUCTIVITY is between 13.0 and 14.4 mS!

6. In Dialysis Program, if Chamber #69’s Air Sensor #6 senses ‘air in dialysate’ a FILLING PROGRAM
occurs. Valve #43 opens to vent Chamber #69 to drain and therefore TMP will decrease. Do not
troubleshoot a “TMP is Low” alarm if the machine is in a FILLING PROGRAM!

NOTE! In all Cleaning Programs ‘air in dialysate’ is invalid. FILLING PROGRAM does NOT occur!

7. TMP alarms may occur if there is an external leak or ‘air in dialysate’. Do not troubleshoot TMP alarms
unless you are sure there are no leaks AND good Temperature and Conductivity.

8. ‘Airin dialysate’ may cause false BLOOD LEAK alarms. Also, if Conductivity and/or a Temperature
alarm are present ‘bypass’ occurs i.e. Valve #24 closed, Valve #26 open. In this event Blood Leak
Sensor #8 is bypassed. Ensure all alarms above BLOOD LEAK remain clear before troubleshooting
BLOOD LEAK.

9. PRESSURE TESTS may fail if any problem above it occurs. ENSURE the machine remains clear of all
alarms before troubleshooting PRESSURE TEST FAILURES.

Refer to the TABLE OF CONTENTS to locate the symptom.

End of ‘The Order of Troubleshooting’
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INITIAL CHECKS

1) CAUTION! To prevent shock, turn the machine OFF.

2) Figure below, remove the DISTRIBUTION BOARD cover:

X4, “PH-PR” =l =
a) ENSURE the Sensors and Actuator ribbon cables are s
plugged In PROPERLY. " ........................

b) Figure right, ENSURE position “X4-PH-PR” is VACANT!

C) Using a flashlight, inspect the Distribution Board surface
for corrosion or burning.

d) Figure right, ENSURE the black Power Ground (PGND)
wire is plugged in securely and shows no signs of
burning.

€) Figure below, ENSURE all female distribution board
connectors* are plugged in PROPERLY to their correct
positions!

* If CBE modified the Air Sensor’s connector plugs into
the CBE board under the connector. The CBE board
moves the Air Sensor Connector two-pins higher than
the others! CBE = Change Being Effected

Parts 3 through 6 next page
DistributionBoard

Distribution Board CBE board

AR SENSOR SR s ITTR T i e

R ) Ly i
Position#4 REMAINS VACANT'

Distribution Board

r .ﬁ.;u—u‘\ g. n.

13 L3

‘\«__\1 %‘ 'e-..._
;O 5'

./:\ Py A4

P05|t|on #4 REMAINS VACANT'
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3) To avoid pulling cables loose, gently open the CARD CAGE:

a) Figure right, ENSURE the 24V POWER harness is plugged in
PROPERLY with the orange wire to the left!

b) Figure below, trace the cable from the Blood Pressure Module
to ENSURE it is NOT reverse connected with another module!

C) Inspect the entire length of ALL module cables for damage!

No wire (this is normal)

Level Detector Art. Blood Pump Blood Pressure or COLIN
Module

Heparin Module

Module Module
(not used)

24V Power
Harness

f’.g ™ """ Blood Pressure module
' (Behind plate)

T T T ——— ]

Level Detector Module

4) Inside the card cage, perform parts a through f below:
a) ENSURE all ribbon cables are plugged in PROPERLY.
b) Inspect the entire length of ALL cables for damage.

C) Using air, clear excessive dust from the surface of the motherboard*. *To LOCATE the motherboard
refer to Figure 4A (page 10).

d) ENSURE no foreign objects (screws, etc.) are laying on the surface of the motherboard!
e) Using a flashlight, inspect the surface of the motherboard for corrosion or burning!

f) Press down HARD on ALL circuit boards to ensure good connections to the motherboard.

5) CAUTION! Close the card cage!

Part 6 next page
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6) Are you troubleshooting a voltage problem (example: “24V Low”) OR an Acid and / or Bicarb Pump
“EOS” or ‘pink pump symbol’ problem?

Yes Continue to step #7.

No A problem located, and repaired, during INITIAL CHECKS may have solved the problem
you were troubleshooting! If not, return to the procedure that brought you to INITIAL
CHECKS!

7) To avoid electrical shock, unplug the machine!

8) Slide the Power Supply ¥ way out away from the cabinet. DO NOT let it fall out!

9) Figure right, at the top of the Power Black Wire 24V Power  Orange wire
Control board ensure the Power Logic (pin 1) Harness (pin 8)
and 24V Power cables are plugged in - :

securely.

10) Using compressed air clear excessive

dust from the board surfaces. Missing wire

, _ (normal)
11) Slide the Power Supply back into the -

cabinet.

Power Control Board
(component side)

12) Plug the machine in.

13) A problem located, and repaired, during INITIAL CHECKS may have solved the problem you were
troubleshooting! If not, return to the procedure that brought you to INITIAL CHECKS.

2008T Troubleshooting Guide
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Figure 4A — Card Cage

Mother Board (large
horizontal board on

the bottom) “

9 pin Test
1 Connector (on
motherboard)

Actuator Cable

T Sensor Cable

6
i) Power Logic
= Cable

Biberfifd

1 -9 pin Test Connector; 2 — Power Logic Board NOTE A (page 10): 3  Actuator-Test Board NOTE B (page 11),
4 — Functional Board; 5 — User Interface (UI-MICS) Board; 6 — Sensor Board

NOTE A - POWER LOGIC BOARD

Figure below, ENSURE the correct Power Logic Board is installed!

Power Logic Board
P/N 190246

This circuit (-12 VDC
supply) MUST be
1) = ) present, otherwise the
wrong Power Logic
board is installed!

Figure 4B — Power Logic Board
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NOTE B — ACTUATOR-TEST BOARD AND IF bibag EQUIPPED INTERFACE BOARD

A)

B)

Unless whatever problem you are troubleshooting will not allow entering Service Mode, if the Actuator-
Test Board is replaced, the Voltage Detector Calibration should be performed! See VOLTAGE
DETECTOR CALIBRATION (page 17).

Figure below, if equipped with a bibag Connector the ‘Interface Board’ is piggy backed to the
component side of the Actuator-Test Board. It interfaces the bibag hydraulic components, Actuator-Test
Board and the bibag Distribution Board and Distribution Box 2.

Actuator-Test Board

bibag Interface Board

ﬁﬁ Pin Ribbon Cable to bibag
Distribution Board ( See Figure 4D )

20 Pin Ribbon Cable to Distribution
box 2 ( See Figure 4D )

Remains
Vacant

R,
i*’é:

i
e
i __Ela wil*y F‘

“ « ASEY TROBSY REY

Figure 4C — bibag Interface Board
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bibag Interface Board INSTRUCTIONS:

A) TURN THE MACHINE OFF!

B) Figure below, inside the card cage, the bibag Interface circuit board piggybacks onto the Actuator-Test
Board (2™ circuit board from the left)!

C) ENSURE the bibag Interface Board is connected securely to the Actuator-Test Board! If not this may
be the problem!

D) ENSURE the bibag Interface Board's 26 AND 20 Pin Ribbon cables are plugged in securely! If not this
may be the problem!

E) Using a flashlight, inspect the 26 AND 20 Pin Ribbon cables for signs of damage. If damage is located
this may be the problem!

F) If the Troubleshooting Guide has instructed you to ‘swap in’ the bibag Interface board use ESD
protection AND ENSURE the new board is known good!

Actuator-Test Board

bibag Interface Board

26 Pin Ribbon Cable to bibag
Distribution Board (Figure next page)

20 Pin Ribbon Cable to Distribution
box 2 (Figure next page)

Remains
Vacant

2008T Troubleshooting Guide Page 12
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Figure 4D - bibag Distribution Board and Distribution Box 2

Hydraulics Front View

bibag Distribution Board
See Figure below

bibag Distribution Board Distribution Box 2
(Behind Valves #105 and #104)

J3

J10 Valves #100, #101, #103 J5, J6 and J8 Remain Vacant!

106 Acid Press
110 Bicarb Pressure Transducer
Transducer = 116 Bicarb

114 Temp Sensor E Te.mp Sensor
113 Cond Cell e 117 Bicars
112 bibag AirSeparator 1047108

Air Sensor Valves #104

and #108

J1 26 Pin Ribbon Cable | 105 Acid Port Valve

to bibag Interface #105

Board. See Figure 4C
(previous page).

J1

20 Pin Ribbon Cable to bibag Interface Board.
See Figure 4C (previous page)

To bibag Distribution Board
IAL

bibag Connector
Distribution Board

bibag bibag
Present Holder
Switch Door

(115) Switch

bibag Connector

bibag Connector
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FINAL CHECKS BEFORE RETURNING THE MACHINE TO CLINICAL SERVICE

1)

2)
3)

4)

5)

6)

7

8)

9)

10) ENSURE the external flow indicator’s ‘bob’ is rising and falling in the sight tube!

Remove all test equipment from the distribution board and ENSURE all female connectors are plugged

in properly.
Reinstall the distribution board cover.
To help locate future leaks clean spills from hydraulic drawer and floor.

Figure right, ENSURE the ‘To Float’ Vent Tubing
segment is NOT restricted as shown!

Return the rear panels ENSURING the Vent
Tubing remains extended out about six (6)
inches!

Turn the machine on and ENSURE the audible
alarm reports during “System Initialization”. ‘To float' segment

shown restricted

Return to Dialysis Program (“Select Program” —
‘Dialysis’ — ‘Enter’)!

Allow [Temperature] to stabilize between 35.1 and 38.9° C; [Conductivity] to between 13.0 and 14.2

mS.

From the Home screen, set [Dialysate Flow] to 800 ml/min and press ‘Enter’!

11) Check Temperature, Conductivity and pH per the Preventative Maintenance Procedures booklet.

12) Perform the automated Alarms/Pressure Tests per Preventative Maintenance Procedures booklet. Do

13) Place the acid connector into a jug of water and allow [Conductivity] to fall to 10 mS.
14) ENSURE the external flow indicator’s ‘bob’ is NOT moving (i.e. Valve #24 is closing).

15) If clinic procedures requires it perform an electrical safety check (i.e. leakage current).

NOT return the machine to clinical service unless all tests pass!

16) Perform Acid Clean and / or Bleach or Heat Disinfection per clinic policy.

End of ‘Final Checks’

2008T Troubleshooting Guide
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TEST EQUIPMENT

¢ CALIBRATED annually digital Multimeter (Fluke® recommended!)

Numeric Display «\-

Analog Bar * Vp Volts DC (Direct Current)
. VAC Volts AC (Alternating Current)
* Q = Ohms: Example 3.45 Q = 3.45 Ohms

*» KQ = Kilo Ohms (x1000):
Example 3.45 KQ = 3.450 Thousand Ohms

Function Selector:
) Ohms

Volts DC
Volts AC

* MQ = Meg Ohms (x 1000000):
Example 3.45 MQ = 3.45 Million Ohms

If the Numeric Display reads
“QL” this indicates the
measured value is too large
for the meter to read

Vv
\
-} Diode Check

.f://’ :\:?.'. .///// ::':\"
. = f
e Test Gauge Kit (P/N 150034) i ﬁ L
[ ] :
e Resistor Test Plugs: Four-Resistor Set (P/N 0 £ T
190060); Two-Resistor Set (P/N 190168). N/ N

Four-Reéistor Set Two- Re«-_;istor Set

e One (1) 1000 ml Graduated Cylinder; One (1) 100 ml Graduated Cylinder; One (1) 60 ml syringe
e One 25 ml burette with 0.1 ml graduations (P/N 290104)

e EXTENDER BOARD (P/N 190600)

e Flashlight

e Calibrated Temperature / Conductivity / Pressure (Dialysate) Meter

e Optional: Figure below, Magnetic (Mag) Probe to check valve solenoid magnetism. The Probe can
be obtained from www.stanleysupplyservices.com (P/N 127-800).

Figure 5 - Mag Probe

END OF TEST EQUIPMENT’

2008T Troubleshooting Guide
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VOLTAGE DETECTOR CALIBRATION

A) Per the Figure below, the EXTENDER BOARD (P/N 190600) is required.
B) Turn the machine OFF and GENTLY open the card cage!
C) Behind the card cage, ENSURE the 24V POWER cable remained plugged in!

D) To avoid error, per the figure below:

1) Keeping the EXTENDER BOARD'S resistors towards the ERONT OF THE MACHINE install it into
the motherboard’s nine (9) pin TEST* connector. *To LOCATE refer to Figure 4A (page 10)).

2) ENSURE the board is matched pin for pin to the TEST connector! From the ERONT OF THE
MACHINE SGND on the LEFT; 24V-C on the RIGHT!

3) Push the board down hard. It may resist a good connection into the motherboard.

4) Pull up on the board. If installed correctly it resists pulling out!

Measuring
Points

Viewed from the
front of the machine

@
8
®
&
2
v

Motherboard’s

Extender Board installed in TEST Connector
motherboard’s TEST Connector

E) Enter Service Mode — Calibrate Monitor — Voltage Detection.

F) Set your CALIBRATED volt meter to volts DC (Voc).

G) Connect the meter’s black lead to chassis ground (refer to Figure 2, page 4).
H) Measure at the Extender Board’s +12V measuring point (five (5) pins from the left).

Parts | through P next page
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) Press the screen’s [12 volt set] data box. It turns bright yellow. 12 wvolt set

J) Enter the MEASURED value in the box. [ xx X‘
. walts

K) ‘Sharply’ press ‘Enter’.

L) ENSURE the [12 Volt Set] data box is pale yellow /white. Status bar with "Operator Error” banner

If not start over! u |
M) Sharply press ‘Enter’ again. Figure right, does an H Operator Error I—.;:O'l;”‘.l'ﬂw'.'ﬂ '?
“Operator Error” banner appear? -
Yes “Operator Error” occurs! Proceed to page 675, procedure number P- H.1.2.

No “Operator Error” DID NOT occur! See part N.

N) The screen should say “4. Verify that 5V EST is between 4.8 to 5.2....". If not start over!

O) Based onthe SCI€€N’S [5V EST] AND [12V EST] windows, TWO (2) 5V EST.
CHECKS:
| K. :l(. woits
Check #1: Is [5V EST] between 4.8 and 5.27? 12Y EST.

| KA. XK o

Yes (to BOTH): Press ‘Enter’ to save the calibration THEN see parts P and Q.

Check #2: I1s [12V EST] between 11.7 and 12.3?

No (to one OR both): Proceed to page 675, procedure number P- H.1.2.

P) Close the card cage!

Q) If a previous procedure brought you to VOLTAGE DETECTOR CALIBRATION return to that procedure.

END OF ‘VOLTAGE DETECTOR CALIBRATION’
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OPERATING MODES

How to Enter Service Mode:

a) Turn the machine OFF.

b) Turn the machine on. When the “Press CONFIRM for Service Mode” appears on the screen press ‘Enter’
or ‘Confirm’. The screen says “Machine In Service Mode”.

How to Enter T and C (Test and Calibration) Mode:

‘Swapping’ in a Sensor and / or a Functional Board may cause a “COND OFFSET FAILURE” during System
Initialization. T and C Mode negates this Errors so these boards can be tested without having to perform

calibrations.

a) Enter Service Mode — Options — Hardware Options.

b) Nextto T and C Mode place the ‘X’ in the “Yes” box then press ‘Enter’. The

‘X’ MUST turn blue!

¢) Turn the machine off then back on.

Tand C Yes No
Mode

X1

d) When the “Select Program” screen (1) appears, “Machine in T and C Mode” appears and upon
returning to Dialysis Program, the Home Screen'’s (3) [UF Goal] and [UF Time] windows display “N/A”.

Blood Pressure ||5:1]'

Select Program I

Treatment Ceansing  Disinfection

Dielysis CRET Rinse Disifect

Aucid

Machine in T&C MODE e etaly

e

Ao & Chamicol’
Hegt D Dzl

Functions| At

Software Yercions m | XXX
Last Heal Disinfection [13:00 NOV 18

I] Fresenhs Medical Core 1359 -2001

1) Select Program Screen

End of ‘How to Enter T and C Mode’

| Dialysis e 79
Arterid Venus UF Goal oisiysile Pow
9., (0. 150,  NA]| | 800].
[ 1580 [ (50 152 W T p—
E b N/A |u~ 37'“'1
: UF Rty Combuctivity
400/, 14.0|..
Tz Pacal W Reornd L
- 0|, 0:56l.,
= = o frofte 5V Profie
[ - [ A

3) Home Screen
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How to Enter Dialysis Program:

a) Turn the machine on and allow the “Select Program” screen (1) to appear.

b) Press the screen’s ‘Dialysis’ button to call the Dialysate (“Select Concentrate”) screen (2).
c) Press the screen’s ‘Conc’ button and a list of, up to 10, ACID concentrates appears.

d) Using the arrow keypads, select the ACID that is connected to the machine.

e) Press the keyboard’s ‘Enter’ key or the mousepad’s ‘Confirm’ key to place the machine into Dialysis
Program.

NOTE! The machine remains in idle mode UNLESS ‘Enter’ or ‘Confirm’ is pressed!

Blood Pressure [15:17] = = Bood Pressere (A
| Select Program e | Dialysis 00 100/70— 53
Treatment Cleansing  Disinfection ﬁ
Rt
Didysis CRRT Rinse e
(R enl) Conductivity Limits
L =
Aad | hemicals ' —ar A
Teon Rrss v 20 LR Fenter
e | 3.5l 140,
Hos D GE’I:;:V| C omr ""'"3"'2 =W I
- Do [ 100/mpa I
- SVS Profie
Software Yersions lﬁl ﬁ ﬁ
Last Heat Bisinfection |13:00 NOV 18 Py I Teal oy m Bood
B, Do e | | | W] B

1) Select Program Screen 2) Select Concentrate Screen

f) Pressing the screen’s ‘Home' tab calls the ‘Home’ screen (3).

[ Dialysis (900 100/70 53 |
- . 3201070 33

P U Goal .
rH., (.. %  3000], = 800]..
s [ s 750 OF Tiw Tenpéiviwn
E 0:56]... | 37.0|.

10

=3 UF Rate Cooductivity
= 400/, 14.0)..
T e UF Ronsoved RID
2650,  0:56],
o 0 F Profie 53 Profie

i 5 gl iﬂ

BB e | o] ] o] 2] 3

3) Home Screen Tx Paused
g) While troubleshooting, the Treatment clock (Figure right) MUST be off i.e. “Tx
Paused”!
Part h next page .
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h) The Dialysate screen can be called at any time by pressing the screen’s lower [Dialysate] tab or the
Home screen’s [Conductivity] window.

Auto Flow

Selecting Dialysate Flow rates more than 800 ml/min enables auto flow (1.5x or 2x). At these settings
Dialysate Flow rate will automatically adjust itself, in 200 ml/min increments, depending on blood pump
rate. For example, at 2X, when the blood pump rate is set to 250 ml/min, Dialysate Flow will set itself to
500 ml/min (2 x 250) and the Home screen’s [Dialysate Flow] window will display preceding “a” (i.e.
a500"). Do NOT select 1.5x or 2x while troubleshooting!

End of ‘How to Enter Dialysis Program’

How to Enter a Cleaning / Disinfection Program:

a) Return both dialyzer connectors to the shunt and close the door.

b) Place both concentrate connectors into their rinse ports. This calls the “Select Program” screen (1).

Select Program | 'ﬁ}

Treatment Ceansing ( Disinfection
Diefysis CRRT Rinse | u's'.ﬁ:n
Add Chemicald
Cean Rirsa
T
Acid & Chamial’
Heet Disin Dzl

Funtional Actueior

Software Versions IEI |xxx
Last Heat Disinfection (13:00 NOV 18

I¢] Frezenius Pded ozl Cere 1959 - 2001

1) Select Program Screen

c) If bibag equipped the bibag Connector door MUST be closed!

d) Press the desired Cleaning / Disinfection Program button then follow screen prompts that may appear
depending on what Cleaning Program is selected.

End of ‘How to Enter a Cleaning / Disinfection Program’
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Figure 6 — Machine Rear View

Power Supply
3885 | [I's=t"
9 Vot Battery \4.\:‘. . | Heater Switch
| = = ==

Power Switch

Shunt DO0N e [ - /
| . T Internal Blood
= Pressure Module
"\'J }—a P~ (Behind Plate)
. R "\._ i 1r F Wi e O
Dg:-ﬁéc?ol::k Y - | Pre-Dialyzer:
1. Modules . Cond Cell#7
NTC #3
e Post-Dialyzer:
External Flow el Cond Cell #13

Indicator#75 =

NTC #44

uﬁ:[jﬂu-—ﬁ . N g |
Dialysate Line i L : 1 Water Inlet Filter
Filler #73 gl 1] T al / {Optional)
TR eT |
’I‘l* | A g = F
UF Pump#22 & - [ -1 ——+: ie=—IncomingWater
Redundal:ﬂGrnund 1 Vent Tubing
Terminal
To Drain
Balancing Chambers #68
Heater
Valve #25 NTC #2
Blue Dialysate Pressure ™ Hydrochamber
Transducer#9
Flow PumpValve #78 o™=~ Blue CFS Transducer#10
T Vawe #39

1 4
\t Loadina Pressure Valve #65:
Flow Pump Deaeration .
: #91 Pump #20 Adjustment Screw
. Loading Pressure
- Valve #65
Spring:

1 1/8" if equipped with
DiaSafe 1" if not

11/8” without Diasafe

1” without Diasafe

Valve #65 spring
with DiaSafe®
P/N 642585

Valve #65 spring
if no DiaSafe®
P/N 640330

Springs
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A)

B)

C)

D)

E)
F)

G)

H)

J)

SECTION 1 — FLOW ERRORS IN DIALYSIS PROGRAM

Figure right, TWO (2) checks:
To drain

CHECK #1: ENSURE the ‘To drain’ tubing is NOT kinked
AND (if used) the ‘quick connector’ is
attached PROPERLY to the station!

CHECK #2: ENSURE the Vent Tubing is NOT restricted! a

NOTE! Vent ‘slow dripping’ is normal with Flow Errors!

Vent Tubing
Extends out about
6” if not restricted!

NEVER allow the DiaSafe® filter to hang from its tubing!

ENSURE BOTH dialyzer lines are in the shunt door AND
the door is closed!

I EMPTY

Call debug screen 2. Look at ! EMPTY! (left column). TWO (2) possible scenarios:

1

1) IF (and ONLY if)  EMPTY = 1: Continue to part E.
2) IF!'EMPTY =0: Either the RED dialyzer line is NOT connected to the shunt properly OR FOUR

(4) possible bad components: 1) Actuator-Test Board; 2) Functional Board;
3) Arterial dialyzer line shunt door switch; 4) Motherboard

If the Automated Tests are running (screen reads “Test:....") allow them to finish.

Remove the ‘dummy chamber’ from the Level Detector.
From the Home screen, set [Dialysate Flow]? to 800 ml/min and press ‘Enter’!

2 |f [Dialysate Flow] is blinking Flow is off! Flow MUST be on!

ENSURE EIRM connections to Acid AND Bicarb JUGS!

Any active external leaks seen inside the hydraulic compartment?

Yes Active leak located! Proceed to page 598, SECTION 21- HYDRAULIC LEAKS.

No leaks! Continue to part J.

Status bar with a "No Water” banner
WITHOUT LOOKING AWAY, Figure right, watch for a “No

Water” banner for one (1) minute! Does “No Water” EVER Y e =
appear, even if only once? | No Water (900 100/70 53
Yes “No Water” appears! Proceed to page 152, SECTION 2 — NO WATER ALARM.

No “No Water” NEVER* appears! See procedure number F- 1.0.0 (page 24).

*NOTE! From here forward, if (and ONLY if) a “No Water” banner EVER appears address
it FIRST! “No Water” alarms cause Flow Errors.
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F-1.0.0 “NO WATER"” NEVER APPEARS / (OPTIONAL) BIBAG EQUIPPED?

Figure right, TWO (2) possible scenarios 1) or 2) below: bibag Connector

1) IF equipped with a bibag Connector: See
procedure number F- 1.0.1 (page 24).

2) IF (and ONLY if) NO bibag Connector:
Proceed to page 25, procedure number
E-1.0.2. NOTE 1: A bibag disposable

: cannot be attached!

y—](, NOTE 2: The bibag Connector door

|
F- 1.0.1 EQUIPPED WITH BIBAG CONNECTOR MUST be fully closed!

A) Connect the Bicarb (blue) connector FIRMLY to a JUG? of BICARB! The Bicarb connector CANNOT
bein its rinse port!

1 A bibag disposable (pouch) CANNOT be attached while troubleshooting!

B) Call debug screen 2. BICOUT MUST =11 _BICOUT

§

C) ENSURE the Bicarb jug is FULL. If it ever runs empty Loading Pressure becomes unstable!

D) Call debug screen 0. Figure below, ENSURE the bibag Connector door is shown FULLY closed!

Debug screen 0 Lower left

[GOIC] If bibag door is
“ZEULLY closed!

E) See procedure number F- 1.0.2 (page 25).

LEFT BLANK INTENTIONALLY
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F-1.0.2 “NO WATER” NEVER APPEARS /ISOLATE “AIR IN DIALYSATE” FUNCTION

A) Figure below, remove the Distribution Board cover.

B) The female Air Sensor's connector is the 4" connector i.e. 5" position FROM THE LEFT. If
CBE modified the connector plugs into the ‘CBE board’ two pins higher than the others!

CBE board
. Distribut‘ion Boarq

(TR e E
. H
e 2= 1] el
= 1

Cul . 7.
Position#4 REMAINS VACANT!

Air Sensor

Position #4 is REMAINS VACANT!

C) Unplug the female Air Sensor’s connector but DO NOT remove the ‘CBE board’ under the connector!
D) Leave the Air Sensor distribution board position vacant for now!

E) Call debug screen 0. Air No Air

F) Figure right, reading the text box above Chamber 13 0 a3 0
#69, TWO (2) possible scenarios:
Ir 0 S0
OR
1) IF it says “Air” always: See procedure number
F-1.0.2.11 (page 26).

2) IFit says “No Air" OR toggles between “Air” and “No Air”: See parts a AND b next page:
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Chamber #69 says “No Air” OR toggles continued:

X6, "AIR-SEN" wio Air 1
Sensor Connector g

a) Figure right, inside the distribution board,
ENSURE the Air Sensor’s connector is
UNPLUGGED from 5t position FROM THE
LEFT!

b) TWO (2) possible scenarios:

1) IF (and ONLY if) Chamber #69 now says -8 hlnn“
“Air” always: See procedure humber
F- 1.0.2.11 (page 26).

2) IF Chamber #69 continues to say “No Air” or toggles between “Air” and “No Air”:
Proceed to page 27, procedure number F- 1.0.3.

F-1.0.2.11 "AIR” ALWAYS Example
Status bar with a "Dia! Valve Failure"
a) Figure right, from here forward, if (and ONLY if) a “Dial u
Valve Failure” OR “Act Byp Valve Fail” banner EVER | Dial Valve Fallure 2 | e 3
appears proceed to page 711, Section 26. | —————
b) Call debug screen 1. FILACT
c) Allow two (2) minutes OR until if FILACT (middle column) = 1? |I|

Yes  FILACT = 1! Proceed to page 28, procedure number F- 1.0.4.

VERR

No AFTER two (2) minutes FILACT REMAINS = 0! Look at VERR (lower right).
TWO (2) possible scenarios:

1) IF (and ONLY if) VERR = 0: See procedure number F- 1.0.3 (page 27).

2) IFVERR =1or more: Proceed to page 38, procedure number F- 2.0.0.

LEFT BLANK INTENTIONALLY
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F-1.0.3 CHAMBER #69 SAYS “NO AIR” / TROUBLESHOOT FILLING PROGRAM FAILURE

a)

b)

d)

_ _ Sensor Cable
To avoid damage turn the machine [ ——=mm-— Sensor Cable

1 1 Liwmm
OFF! X6, "AIR-SEN" w/o Air
Sensor Connector

Figure right, TWO (2) checks:

Check #1: At the top of the distribution board,
ENSURE the Sensor Cable is
plugged in SECURELY!

Check #2: ENSURE a resistor plug HAS NOT
been prematurely plugged into the
5th position from the left!

Turn the machine on and return to Dialysis
Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!

Example
Status bar with a "Dial Valve Failure”
Figure right, from here forward, if (and ONLY if) a “Dial Valve ﬂ ]
Failure” OR “Act Byp Valve Fail” banner EVER appears
. r L Blood Pressure [53d
proceed to page 711, Section 26 || Dial Valve Failure 2
Air No Air

Call debug screen 0. Based on Chamber #69's
text box now, TWO (2) possible scenarios: 2 0 Az 0
1) IFit says “Air" always: Return to ABOVE OR

procedure number F- 1.0.2.11 (page 26).

2) IFit continues to EVER say “No Air”: Filling Program is not working! See parts a AND b below:

a) Before performing part b NOTE this page number THEN perform INITIAL CHECKS (page 7).

b) FIVE (5) possible bad components: 1) CBE board?; 2) Sensor Board ?; 3) Functional Board?;
4) Distribution board; 5) Motherboard.

1 A) Swap in a known good CBE board; B) With the Air Sensor’s connector REMAINING
UNPLUGGED return to Dialysis Program (“Select Program” — ‘Dialysis’ — 'Enter’);
C) From debug screen 0, if Chamber #69's text box now says “Air” the previous CBE board
is bad.

2 A) With the machine off, swap in a known good Sensor Board; B) Place the machine into T
and C Mode (refer to OPERATING MODES (page 19); C) With the Air Sensor’s connector

REMAINING UNPLUGGED, return to Dialysis Program; D) From debug screen O, if
Chamber #69’s text box now says “Air” the previous Sensor Board is bad.

3 A) With the machine off, swap in a known good Functional Board; B) Pace the new
Functional Board into T and C Mode; C) With the Air Sensor’s connector REMAINING
UNPLUGGED, return to Dialysis Program; D) From debug screen 0, if Chamber #69's text
box now says “Air” the previous Functional Board is bad.
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F-1.0.4 FILACT =1 OR CHAMBER #69 SAYS “AIR”

a) FIGURE BELOW, CAREFULLY place one of the plugs, from the FOUR-RESISTOR SET, into
the Air Sensor’s distribution board position i.e. 5th position* from the LEFT.
*NOTE! If CBE modified the resistor MUST plug into the ‘CBE board’ pin for pin!

CBE board
REMAINS installed

Hydraulics Rear View

Distribution Boa

With CBE

P
- s

Four-Resistor Set : ' a
: Position#4 remains VACANT! &

b) From debug screen 0, based on Chamber #69'’s text box now. TWO (2) possible scenarios:
1) IF (and ONLY if) it says “No Air” always: See procedure number F- 1.0.5 (page 30).

2) IFis says “Air” ORtoggles between “Air” and “No Air”: To avoid unnecessary work, perform
parts a THROUGH e below:

a) BE CERTAIN the resistor plug is placed PROPERLY in the 5" position from the left!

b) If CBE modified, using a flashlight, ENSURE the resistor plugs into the CBE board, pin for pin,
especially the TOP pin!

c) If (and ONLY if) the text box now says “No Air” always see procedure number F- 1.0.5 (page
30). If it EVER says “Air” see part d next page!

Parts d and e next page
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Chamber #69 says “Air’ continued:

d) Use a different plug from the four-resistor set! If (and ONLY if) the text box now says “No
Air” always see procedure number F- 1.0.5 (page 30). If it EVER says “Air” continue to part e.

e) The text box continues to say “Air” OR toggles between “Air” and “No Air". SIX (6) possible bad
components: 1) CBE board?; 2) Sensor Board?; 3) Sensor cable? 4) Functional Board #;
5) Distribution board; 6) Motherboard.

1 A) Swap in a known good CBE board; B) Return to Dialysis Program (“Select Program” —

‘Dialysis’ — ‘Enter’); C) Plug one of the resistors from the four-resistor set into the new
CBE board; D) From debug screen 0, if the text box now says “No Air” always the previous
CBE board is bad.

2 Leaving the resistor plug installed: A) with the machine off, swap in a known
good Sensor Board; B) To prevent “Cond Offset Failure” place the machine into T and C
Mode (refer to OPERATING MODES (page 19); C) Return to Dialysis Program; D) From
debug screen 0, if the text box now says “No Air” always the previous Sensor Board is bad.

3 Leaving the resistor plug installed: The Sensor Board cable can be checked.

NOTE that one (1) AIR SENSOR connection will be checked and proceed to page 569,
SECTION 17 - CHECKING THE SENSOR BOARD CABLE.

4 Leaving the resistor plug installed: A) with the machine off, swap in a known good
Functional Board; B) To prevent “Cond Offset Failure” place the new Functional Board into T
and C Mode; C) Return to Dialysis Program; D) From debug screen 0, if the text box now
says “No Air” always the previous Functional Board is bad.

LEFT BLANK INTENTIONALLY
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F-1.0.5 RESET MACHINE / DEFEAT IDLE FLOW / CHECK PUMPS

A) Turn the machine OFF!

B) Open the shunt door and leave it OPEN till instructed!

C) Turn the machine on and return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!
D) From the Home screen, press the [Dialysate Flow] window.

E) Set [Dialysate Flow] to 800 ml/min and press ‘Enter’.

F) Call debug screen 1. If FILACT = 0 continue to part G. If (and ONLY if) FILACT = 1 return to (ABOVE)
procedure number F- 1.0.4 (page 28)

G) Per the Figure below, check the Flow AND Deaeration Motor shafts for counterclockwise (CCW)
rotation. BOTH rotating CCW?

Yes BOTH motors rotating! See procedure number F- 1.0.6 (page 31).

No A motor is NOT rotating CCW. Perform parts a AND b below:

a) Close the shunt door!

b) NOTING which motor is not rotating properly, proceed to page 141,
TROUBLESHOOTING MOTORS

Hydraullcs Front V| ew  BOTH motors MUST be rotating
acd «d [={B  H= > 8ic | counterclockwise (CCW) when Flow is on!
; = | g

f
-q,,.:

Motor Shaft
Rotating CCW

=ik

P20
Deaeration Motor Shaft

P21
Flow Motor Shaft

i d

T - e Tassnsasiss P
— — B e

Figure 7 — Deaeration AND Flow Motor
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F-1.0.6 ISOLATE LOADING PRESSURE

A) ENSURE the Loading Pressure gauge (yellow connector) reads 0 psi BEFORE installing it SLAM it
into the Acetate/Acid rinse port!

B) Loading Pressure may or may not cycle. TWO (2) possible scenarios:

1) IF cycling, possibly every nine (9) seconds: Pressure is ‘OKAY’ if it cycles to a PEAK of
somewhere between 23 and 27 AND a low of NEVER LESS than 11 psi. Watch both levels for
one (1) minute THEN see part C.

2) IF NOT cycling: Pressure is ‘OKAY’ if it STAYS between 23 and 27 psi. See part C.
C) TWO (2) possible scenarios:

1) IF (and ONLY if) pressure REMAINS ‘OKAY’: Leaving the gauge installed, see procedure
number F- 1.0.6.11 (page 31).

2) IF pressure is EVER NOT ‘OKAY’: Close the shunt door THEN proceed to page 33, procedure
number F- 1.0.7.

F-1.0.6.11 LOADING PRESSURE ‘OKAY’ bibag Connector

Figure right, TWO (2) possible scenarios:

1) IF(and ONLY if) NOT equipped with a bibag
Connector: Proceed to page 38, procedure
number F- 2.0.0.

2) IF equipped with a bibag Connector: This
procedure checks Valve #101. If it is sticking
open bicarb is rapidly drawn! Perform parts a P

AND b below: R

a) Leaving [Dialysate Flow] on, disconnect the Bicarb (blue) connector from the jug and allow
it to hang. DO NOT plug it into its rinse port!

b) Watch the Loading Pressure gauge for two (2) minutes! It may occasionally cycle below 15 psi but
is ‘OKAY’ if it PEAKS to between 23 and 27 psi. TWO (2) possible scenarios:

1) IF (and ONLY if) it PEAKS to between 23 and 27 psi! Reconnect to the bicarb jug THEN
proceed to page 38, procedure number F- 2.0.0

2) IF DROPS to and REMAINS less than 18 psi: See parts a THROUGH c next page:
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a) ENSURE the Deaeration Motor is still rotating!
b) ENSURING the bicarb jug is FULL, plug the blue connector into it.

c) Allow up to three (3) minutes while watching the gauge. If pressure again begins to PEAK
to between 23 and 27 psi this confirms THREE (3) possible problems: 1) Loose or bad
ribbon cable at the bibag Interface board (refer to Figure 4C (page 11)) OR 2) Bad Valve
#101 (see Figure below) OR 3) Bad bibag Interface board.

Hydraulics Front View

LEFT BLANK INTENTIONALLY
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F-1.0.7 LOADING PRESSURE IS NOT ‘OKAY’' / BIBAG EQUIPPED?

Figure right, TWO (2) possible scenarios:

1) IF (and ONLY if) NOT equipped with a
bibag Connector: See procedure number
F- 1.0.8 (page 34).

2) IF equipped with a bibag Connector:
See parts a AND b below:

a) Call debug screen 0.

b) Figure right, does Valve #104’s symbol
appear?

Yes Valve #104 appears! Refer to
TABLE 1 below and respond
as instructed.

No Valve #104 DOES NOT appear!
THREE (3) possible problems:
1) Loose bibag Interface Board*
ribbon cable OR; 2) Bad bibag

bibag Connector

NOTE 1: A bibag disposable
cannot be attached!

,—]L NOTE 2: The bibag Connector door
MUST be fully closed!

Debug screen 0 Valve #104

Interface Board OR; 3) Bad Actuator-Test board.

* To LOCATE the Interface Board refer to Figure 4C (page 11)

Table 1 — DEBUG SCREEN 0 (VALVE #104)

Yes (blue) See procedure number F- 1.0.8 (page 34)

No (white) Proceed to page 37, procedure number F- 1.0.10.
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F- 1.0.8 LOADING PRESSURE IS NOT ‘OKAY’ (2)

FIVE (5) possible scenarios 1) or 2) or 3) or 4) or 5) below:

1)

2)

3)

4)

5)

IF (and ONLY if) EVER MORE THAN 29 psi: Proceed to page 36, procedure number F- 1.0.9.

IF (and ONLY if) REMAINS LESS THAN 15 psi: A) Remove the gauge THEN again SLAM it into
the RINSE port; B) If still REMAINS less than 15 psi proceed to page 124, procedure number
F- 15.0.0.

IF (and ONLY if) PEAKS to between 15 and 22 psi but cycles below 11 psi: See procedure
number F- 1.0.8.11 (page 35).

IF (and ONLY if) PEAKS to between 23 and 27 psi but cycles below 11 psi: See procedure
number F- 1.0.8.11 (page 35).

IF PEAKS to between 15 and 22 psi AND NEVER cycles below 11 psi: NOTING how many turns,
turn Loading Pressure Valve #65’s nut* CLOCKW!ISE until if a PEAK pressure of between 23 and 25

psi is achieved. TWO (2) possible scenarios 1) or 2) below:

* To LOCATE Valve #65 refer to Figure 6 (page 22)

1) IF (and ONLY if) between 23 and 25 psi CANNOT be achieved: Return Valve #65's
screw to its ORIGINAL location then proceed to page 124, procedure number F- 15.0.0.

2) IF between 23 and 25 psi CAN BE achieved: See parts a THROUGH c below:
Visible Threads

|

c) WITHOUT LOOKING AWAY, watch Flow Error (Top . . ’ " :
window) for up to five (5) minutes OR until if it EVER = 1 Loading Pressure Valve #6
indicating a Flow Problem. TWO (2) possible scenarios:

a) Figure right, if threads ARE visible under Valve #65's
nut see part b. If no threads are visible is installed either
the wrong spring* is installed OR Valve #65 is bad. )

¥

* Refer to Figure 6 (page 22)

b) Call debug screen 0.

ﬁweqo oIpAH

L3y

1) IF (and ONLY if) Flow Error EVER = 1, even just once: Return to (ABOVE)
procedure number F- 1.0.5 (page 30).

2) IF Flow Error REMAINS = 0: A flow problem is NOT occurring at this time but other
problems may be! Refer to the Table of Contents for whatever other problem may be

occuring.
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F-1.0.8.11 CYCLES TO LESS THAN 11 PSI

bibag Connector
Figure right, TWO (2) possible scenarios:

1) IF (and ONLY if) NOT equipped with a
bibag Connector: Proceed to page 137,
procedure number F- 18.0.0.

2)

. . . NOTE 1: A bibag disposable
IF equipped with a bibag Connector: See 9 aisp
parts A AND B below:

4 cannot be attached!

The bibag Connector door

MUST be fully closed!
A) Per the Figure below, clamp the tubing attached at the top of Valve #101.

1 NOTE 2:
v i v
B) Does Loading Pressure continue to drop below 11 psi?

Yes Continues to drop below 11 psi! Proceed to page 137, procedure number
F- 18.0.0.

No Does NOT drop below 11 psi now! See procedure number F- 1.0.8.2 (page 35).

Clamp Here!

Valve #101

. Heat Exchanger
 ki—

Hydraulics Front View

F-1.0.8.2 PRESSURE DOES NOT DROP BELOW 11 PSI

TWO (2) possible scenarios:

1)

IF (and ONLY if) PEAKS to between 23 and 27 psi: Leaving the clamp in place for now, proceed to
page 38, procedure number F- 2.0.0.

2) IF PEAKS to between 15 and 22 psi: Return to page 34, procedure number F- 1.0.8.
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F-1.0.9 LOADING PRESSURE MORE THAN 29 PSI

Adjust Loading Pressure Valve #65's* nut counterclockwise but no more than a few turns. Can you adjust
PEAK pressure to between 23 and 25 psi (Yes or N0)? * To LOCATE Valve #65 refer to Figure 6 (page 22)

Yes

4

Y

y

"0" = Mo Flow Error

Loading Pressure between 23 and 25 psi! Call FlowE
U o— 1" = Flow Error

debug screen 0. WITHOUT LOOKING AWAY,
watch Flow Error for five (5) minutes OR until if it
EVER = 1 indicating a Flow problem. TWO (2) possible scenarios:

1) IF (and ONLY if) Flow Error EVER = 1, even just once: Return to (ABOVE) procedure
number F- 1.0.5 (page 31).

2) IF Flow Error REMAINS = 0: A flow problem is NOT occurring at this time but other
problems may be! Refer to the Table of Contents for whatever other problem may be
occurring.

No Loading Pressure REMAINS more than 25 psi! A) Turn the machine OFF; B) Proceed to page

613, procedure number LEAKING- 6.0.0.

LEFT BLANK INTENTIONALLY
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F-1.0.10 VALVE #104'S ‘DOT’ IS WHITE

The Deaeration Pressure calibration is used to check Loading Pressure ONLY (i.e. gauge in RINSE port)!
There is NO NEED to install the Deaeration gauge!

A)
B)

C)

D)
E)

F)

Enter Service Mode — Calibrate Hydraulics — Deaeration Pressure.
Press ‘Enter. Is Loading Pressure (Rinse port gauge) peaking to between 23 and 27 psi?

Yes Loading Pressure peaking to between 23 and 27 psi! Perform parts C) THROUGH F).

No Loading pressure is REMAINING less than 23 OR more than 27 psi! THREE (3) possible
scenarios 1) or 2) or 3) below:

1) IF (and ONLY if) between 27 and 30 psi: Adjust Valve #65* until the peak pressure is between
23 and 25 psi THEN perform parts C) THROUGH F). * To locate Valve #65 refer to Figure 6
(page 22)

2) IF (if and ONLY if) between 15 and 22 psi: Adjust Valve #65* until the peak pressure is between
23 and 25 psi THEN perform parts C) THROUGH F). * To locate Valve #65 refer to Figure 6
(page 22).

3) IF ALWAYS less than 15 psi: See parts #1 THROUGH #3 below:
Part #1: Turn the machine OFF then back on
Part #2: Return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!

Part #3: Proceed to page 124, procedure number F- 15.0.0.

Figure right, if threads ARE visible under Valve #65's
nut see part D. If NOT, either the wrong spring is
installed (see Figure 6, page 22) OR Valve #65 is bad.

——

#weqo OIpAH

Turn the machine OFF then back on.

Return to Dialysis Program (“Select Program” — ‘Dialysis’
— ‘Enter’)!

Call debug screen 0. WITHOUT LOOKING AWAY, watch ] . y
Loading Pressure Valve #65

Flow Error for up to five (5) minutes OR until if it EVER =
1 indicating a Flow problem. TWO (2) possible scenarios:

1) IF Flow Error EVER = 1: A) Open the shunt door! B) Proceed to page 38, procedure
number F- 2.0.0.

2) IF Flow Error REMAINS = 0: A Flow problem is NOT occurring at this time but other problems
may be! Refer to the Table of Contents for whatever other problem may be occurring
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F- 2.0.0 ISOLATE VALVE ERROR / BALANCING CHAMBER VALVES CYLING

a) Call debug screen 1 to ENSURE FILACT REMAINS = 0!
b) Call debug screen 0.

c) Figure right, watch the Balancing Chamber valve X 3 X 34

‘dots’ for thirty (30) seconds or until if they

CYCLE between white and blue.

d) TWO (2) possible scenarios below:

1) IF (and ONLY if) the ‘dot’s cycle, possibly * 38 % 38
every nine (9) seconds: Proceed to page 40,
procedure number F- 2.5.0.

2) IFthe ‘dots’ NEVER cyclei.e. four (4) are STAYING blue AND four (4) STAYING white OR all
eight (8) are STAYING white: See procedure number F- 2.1.0 (page 38).

F-2.1.0 THE BALANCING CHAMBER (BC) ‘DOTS’ ARE NOT CYCLING

Call debug screen 1. Is YERR (right column, bottom) = 0? VERR

Yes VERR = 0! See procedure number F- 2.2.0 (page 38).
IGNORE

Flow Error [:
a) Call debug screen 0 (Figure right) and locate Valve Error
(2" window down). IGNORE the top Flow Error window. === Valve Error D

No VERR =1 OR more! See parts a AND b below:

b) WITHOUT LOOKING AWAY, ignoring a ‘blink’ to 1 that lasts less than (2) two seconds,
watch Valve Error for one (1) minute or until if it = 1 for LONGER THAN two (2) seconds.
TWO (2) possible scenarios:

1) IF (and ONLY if) Valve Error = 0 OR ‘blinks’ to 1 for less than two (2) seconds:
Proceed to page 213, TROUBLESHOOTING VALVE ERRORS IN DIALYSIS
PROGRAM

2) IF Valve Error EVER =1 LONGER THAN two (2) seconds! Proceed to page 711,
Section 26.

F-2.2.0 BC VALVES NOT CYCLING/VERR =0

I EMPTY
Call debug screen 2. Is ! EMPTY (left column) = 1? 1
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Yes I EMPTY = 1. See procedure number F- 2.3.0 (page 39).

No I EMPTY = 0: Either the arterial (red) dialyzer line IS NOT connected to the shunt properly OR
FOUR (4) possible bad components: 1) Actuator-Test Board 2 OR; 2) Functional Board 2 ?;
3) Arterial dialyzer line shunt door switch OR; 4) Motherboard?

a To LOCATE the boards, refer to Figure 4A (page 10).

b To prevent “Cond Offset Failure” place the machine into T and C Mode (refer to
OPERATING MODES (page 19))

F-2.3.0! EMPTY =1/BC VALVES NOT CYCLING

CVRCLS
a) To ENSURE the shunt door is OPEN, CVRCLS (2" column from left) = 0 always! |I|

b) Watch DIALVLO (2" column from left) for thirty (30) seconds. DIAVLO
TWO (2) possible scenarios: 0

1) IF (and ONLY if) DIAVLO REMAINS ALWAYS = 0! See procedure number F- 2.4.0 (page 39).

2) IF DIALVLO cycles between 0 and 1 (possibly rapidly) OR is remaining = 1! Valve #24 may be
in a malfunctioning electrical state! Proceed to page 711, Section 26.

F-2.4.0 VERR =0/BC VALVES NOT CYCLING

FLWP

Call debug screen 1. Watch FLWP (upper right), for thirty (30) seconds! TWO (2)
possible scenarios:

1) IF (and ONLY if) FLWP REMAINS LESS THAN 255: See procedure number F- 2.5.0 (page 40).

2) IF FLWP is ALWAYS = 255! The machine may NOT be going in Dialysis Program! Perform parts a
THROUGH c below:

a) Turn the machine OFF!
b) Turn the machine on and return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!

c) Call debug screen 1. ENSURING a “No Water” NEVER occurs watch FLWP for one (1) FULL
minute! TWO (2) possible scenarios:

1) IF (and ONLY if) FLWP IS NOT REMAINING = 255! See procedure number F- 2.5.0
(page 40).

2) IF FLWP is REMAINING ALWAYS = 255 (i.e. NEVER less than 255): With the machine off,
swap in the following components (Component List below) one at a time then, in between,
repeat parts b and c to test each one in between until FLWP does NOT REMAIN 255.

Component List: 1) Actuator-Test Board?; 2) Functional Board® ®; 3) Motherboard?.

2 To LOCATE the boards, refer to Figure 4A (page 10). ® To prevent “Cond Offset Failure”
place the machine into T and C Mode (refer to OPERATING MODES, page 19))
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F-2.5.0 BC VALVES CYCLING OR FLWP NOT REMAINING = 255

TWO (2) checks for an intermittent bad motor or Actuator Board:

CHECK #1. a) Using the handle end* of a screwdriver, push on BOTH the FLOW AND DEAERATION
MOTOR shafts, release, then push again.

* Avoids potentially slicing your finger

b) Can you make EITHER motor stop rotating and REMAIN stopped (Yes or No)?

Yes If ABSOLUTELY SURE one or both of the motors stops! THREE (3)
possible bad components: 1) Bad Motor (probably brushes) OR; 2) Bad
pump head OR; 3) Bad Actuator-Test Board?.

1 To LOCATE the Actuator-Test board refer to Figure 4A (page 10).

No Neither motor stops! See CHECK #2.

CHECK #2: a) cCallthe Home screen. Dialysate Flow
b) Figure right, set [Dialysate Flow] to “OFF” and press ‘Enter’. OFF ol/min
c) Call debug screen 1. ENSURE FLWP = 255 i.e. Flow is off!
) . FLWP
d) The Deaeration Motor should be running, the Flow Motor should 255
be OFF! Check for ELOW MOTOR rotation again!
e) Refer to the TABLE below:
Flow Motor Deaeration Motor Your Response
Rotating? Rotating?
No Yes This is NORMAL! See procedure number F- 2.5.2 (page 40).
Yes Does not matter

Flow Motor rotating! If FLWP is NOT = 255 you did not turn Flow
offl If FLWP = 255, TWO (2) possibilities: 1) Either the motors
are reverse connected at the distribution board OR 2) The
Actuator-Test Board! is bad!

1To LOCATE the board refer to Figure 4A (page 10)

F-2.5.2 FLOW MOTOR NOT RUNNING / DEAERATION MOTOR RUNNING

a) Call the Home screen.
b) Set [Dialysate Flow] to 800 ml/min and press ‘Enter’!
c) From debug screen 1, ENSURE FLWP (upper right) is LESS THAN 255 (i.e. Flow is on)!

d) See procedure number F- 2.6.0 (page 41).
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F- 2.6.0 MOTORS OKAY / ISOLATE ‘OPTIONAL’ DIALYSATE SAMPLER

a) The shunt door MUST remain open till instructed!
b) Press the keyboard's ‘Esc’ key.
c) Atthe bottom of the screen, press the Test & Options tab. DO NOT start the tests!
d) Per the Figure below, does the OPTIONAL [Dialysate Sampler] button appear?
Yes The [Dialysate Sampler] button should NOT appear! Refer to the NOTE below!

No The [Dialysate Sampler] does NOT appear! See procedure number F- 2.7.0 (page 41).

P [534 The [Dialysate Sampler] button

Dialysis Paused |9:00 100770 53i appears if the Dialysate Sampler

option has been accidentily

turned on. FIGURE3CThis may
fo (—‘ cause intermittent flow errors
| - - ‘i' _| and/or tubing to blow off. This
Leet Teet | —— | —— __ —_— option MUST be set to “No” from
= =1 " Service Mode — Options —
Level Detocror u = Hardware Options.
Beod Leak u m . o olf
! Sirge
Arlers B W Needle W 3
Venous H u
™ s = o
Battzry u peE——— Dty | & oif Daysate
OpicelDotecir Ol §120 s | 11 % sam I 1X
Teaxorstire | w = 9 20
Conductnty m m Venous Witdth
Negative Presswe " =
Positrve Pressure o W E 100 nrtg
e | e | e | | | | B |

Test & Options Screen / Optional Dialysate Sampler button

F-2.7.0 [DIALYSATE SAMPLER] DOES NOT APPEAR THP

-

sy

Call the Home screen. Figure right, if the TMP window is RED a TMP alarm
is present. TWO (2) possible scenarios:
Red = TMP Alarm

1) IF (and ONLY if) the TMP window is WHITE: See procedure number F- 2.8.0 (page 42).

2) IFthe TMP window is RED: Perform parts A THROUGH D below:
A) Press and release the ‘Reset’ key then immediately press and hold it for three (3) seconds.
B) Allow thirty (30) seconds before going to part C.
C) If a TMP alarm reoccurs perform parts A and B up to twice more.

D) Allow twenty (20) seconds then see procedure number F- 2.8.0 (page 42).
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F-2.8.0 ISOLATE FLOW ERROR

a) Call debug screen 0 to locate Flow Error. If EVER = 1,
even just once, a Flow Error is present!

Flow Error | 0

0" = Mo Flow Error

1" = Flow Error

b) WITHOUT LOOKING AWAY, watch Flow Error for two (2) minutes OR until if it EVER = 1. TWO (2)

possible scenarios:

1) IF (and ONLY if) Flow Error =1 even if just once: A problem is indicated in the ‘bypass circuit’!

Proceed to page 55, procedure number F- 5.0.0.

2) IF Flow Error ALWAYS = 0: See procedure number F- 2.8.1 (page 42).

F-2.8.1 FLOW ERROR ALWAYS =0

a) Press and hold the keyboard’s “1” key for five (5) seconds!

Blood Pressure 13:46

b) Allow forty-five (45) seconds > ON-LINE CLEARANCE /| 9:00 100/70 53

BEFORE continuing to part c! ACOND TPRE 1905 - AF1 Pre Dev val
[ [ a7e3| | 3718 [ o [ o | 4

C) Call debug screen 5. Pre Offset Pre Slope AF2  Pre Sthl Ct
[ z3sz] 2.05| | | of | o]

d) QdI (Figure right) MUST REMAIN
between 720 and 880. Watch it for
one (1) minute or until if it EVER

Post Offset Post Slope

[ 19977

| o0.00 | 10800

becomes less than 720 or more l% wt
than 880! : :

Siv E oLC D

e) TWO (2) possible scenarios: [ o[ o
MFGE  CRRTE

[ o 0 |

AF3  Pro % Stbl
of | 5/

0 test Post Dev val
of [ o

Current Tl Post Stbl Ct

o [ o]
Avg TI Post % Stbl

o| [ 8

1) Qdl is NEVER LESS THAN 720 OR MORE THAN 880! Leaving the shunt door OPEN, see

procedure number F- 2.9.0 (page 42).

2) QdlI is OR becomes less than 720 OR more than 880! A problem is indicated in the ‘bypass’

circuit! Proceed to page 55, procedure number F- 5.0.0.

F- 2.9.0 Qdl REMAINING BETWEEN 720 AND 880/ ISOLATE FOR A LEAKING BC VALVE

a) Call debug screen 4 and locate PDIA

b) BOTH should be between 2.0 and 8.5 AND STABLE i.e. DOES NOT

ND ADIA (Figure right).

change more than 0.4 per minute. WITHOUT LOOKING AWAY, watch for

two (2) minutes! TWO (2) possible scenarios:

PDIA

ADIA

1)  IF (and ONLY if) PDIA AND ADIA are REMAINING stable between 2.0 and 8.5: See

procedure number F- 2.9.2 (page 44).

2) IF PDIA AND /OR ADIA is NOT remaining stable between 2.0 and 8.5: See parts a THROUGH f

next page:

2008T Troubleshooting Guide

P/N 490292 Rev. A

Page 42



a)
b)
c)

d)

f)

Momentarily plug JUST the acid (red) connector into its rinse port to call “Select Program”!

RETURN the acid connector to concentrate!

Press the ‘Dialysis’ button but DO NOT press 'Confirm’ or ‘Enter’ TILL INSTRUCTED!

Call debug screen 0. If parts a through ¢ were performed correctly the TOP balancing chamber

valves ‘dots’, #31 through #34, are REMAINING BLUE!

Remove the RED DIALYZER connector from the shunt door and HOLD I AN
IT UP as seen in the Figure right! "*"J‘Ej"},:,‘
N
Continuous flow, more than 0.2 ml per minute from the connector? [ﬂi
Yes Continuous flow! Turn the machine off THEN proceed to ' ~ "
page 572, SECTION 18A — DIAGNOSTIC VALVE LEAK TESTS. N
No No Flow! See parts a AND b below:

a) Return the connector to the shunt and close the door!

b) From debug screen 0, Figure right, watch valve #41's ‘dot’
for thirty (30) seconds. TWO (2) possible scenarios: a1 +

Dot

1) IF (and ONLY if) valve #41's ‘dot’ cycles between white and blue: Turn

the machine off THEN proceed to page 572, SECTION 18A —
DIAGNOSTIC VALVE LEAK TESTS.

2) IFvalve #41's ‘dot’ STAYS white! Call debug screen 4. Once again, watch
PDIA AND ADIA for one (1) minute! TWO (2) possible scenarios i) or ii)
below:

i)

IF (and ONLY if) PDIA AND / OR ADIA is NOT between 2.0 and 7.5
OR changes more than 0.1 i.e. is unstable: Proceed to page 505,
procedure number TMP- 3.0.0.

IF PDIA AND ADIA is between 2.0 and 7.5 AND does NOT change
more than 0.1: Proceed to page 61, procedure number F- 6.1.2.
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F-2.9.2 ISOLATE TEMPERATURE AND CONDUCTIVITY

a) ENSURE NO HYDRAULIC LEAKS BEFORE CONTINUING!

b) Call the Home screen. Is [Temperature] REMAINING between 35.5 and 38.5 °C AND Conductivity
REMAINING between 13.0 and 14.5 mS? TWO (2) possible scenarios:

1) IF (and ONLY if) Temperature AND / OR Conductivity is NOT remaining in range: Proceed

to page 47, procedure number F- 2.0.15.

2) IF Temperature AND Conductivity in range: See parts a THROUGH f below:

Cond Window Example 13.9

a) Atthe bottom of the screen, press the ‘Dialysate’ tab. white if no Cond alarm

b) If necessary, adjust the Conductivity Limits until the
‘Actual’ Conductivity is CENTERED between them
(Figure right).

c) Press ‘Enter

d) Allow three (3) minutes OR until if the Conductivity
window remains white!

‘ Conductivity Limits
[13.9],0. g ‘Actual’

e) Call debug screen 0 (Figure right) and locate Valve #24's ouT IN

‘dot’. At this point it should be white.

f) See procedure number F- 2.9.4 (page 44).

F-2.9.41SOLATE ‘OUT OF BYPASS' CIRCUIT

a) CLOSE THE SHUNT DOOR COMPLETELY!

b) Figure right, from here forward, if (and ONLY if) a “Dial
Valve Failure” OR “Act Byp Valve Fail” banner appears
proceed to page 711, Section 26.

c) Is Valve #24’s ‘dot’ BLUE?

Yes BLUE! See procedure number F- 2.0.10 (page 45).

No WHITE! See parts a THROUGH d below:

a) ENSURING the shunt door is closed, call debug screen 2.

b) ENSURE CVRCLS (2" column from left) = 1!

c) Return to debug screen 0.

Alarm Cond
A = 1 Position
y
& A
— Alarm
—l -5 137 Width
Valve #24's
Dot
24 25
PDial
Example
Status bar with a "Dial Valve Failure”
|| Dial Valve Failure1 (o= [o
CYRCLS
= shunt door

closed

d) Allow up to three (3) minutes OR until if Valve #24’s ‘dot’ turns blue. TWO (2) possible

scenarios next page:
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1) IF (and ONLY if) it turns BLUE: See procedure number F- 2.0.10 (page 45).

2) IF after three (3) minutes it stays WHITE: Proceed to page 46, procedure number
F-2.0.12.

F-2.0.10 VALVE #24’S ‘DOT’ IS BLUE

Does a leak develop? Refer to Table 2 below:

Table 2

Does a leak develop? Your Response:

See parts a THROUGH c below:

YeS (a Ieak a) Turn the machine OFF!

b) If tubing has blown off tie wrap these segments to where they
develops) belong!

c) Proceed to page 120, procedure number F- 14.0.0.

TWO (2) possible scenarios based on if the external flow
indicator’s ‘bob’ is rising, at least ¥ way up, in the sight tube.

1) IF (and ONLY if) rising at least ¥ way: Proceed to page
N (@) Ieaks 48, procedure number F- 3.0.0.

2) IF NOT rising at least ¥4 way: See procedure number
F- 2.0.11 (page 45).

F-2.0.11 VALVE #24'S ‘DOT IS BLUE BUT BOB IS NOT MOVING VERR

Call debug screen 1 to see VERR (right column, bottom). TWO (2) possible scenarios:

1) IF (and ONLY if) VERR =1 or more: Proceed to page 213, TROUBLESHOOTING VALVE
ERRORS IN DIALYSIS PROGRAM.

2) IFVERR = 0: Call the Home screen. Has [Dialysate Flow] REMAINED 800 ml/min?
Yes [Dialysate Flow] is 800 ml/min! Proceed to page 120, procedure number F- 14.0.0.

No a) Open the shunt door!

b) Set [Dialysate Flow] to 800 ml/min and press ‘Enter’.

c) Allow two (2) minutes THEN return to (ABOVE) procedure number F- 2.7.0 (page 41).
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F-2.0.12 VALVE #24'S ‘DOT’ IS WHITE / IN BYPASS

Call the Home screen. Is the [Temperature] window (Figure right) RED? * e

Temperature

ite?
Yes [Temperature] window is red! See procedure number F- 2.0.13 (page 46). Red OR white?

No [Temperature] window is pale yellow/white! See parts a AND b below:

a) Return to the Home screen. ENSURING [Conductivity] is REMAINING between 13.0 and
14.5 mS ENSURE also the Conductivity window is REMAINING pale yellow/white!

b) Call debug screen 0. Allow up to three (3) minutes OR until Valve #24’s ‘dot’ turns blue. TWO
(2) possible scenarios:

1) IFthe ‘dot’ turns blue: Immediately return to page 45, procedure number F- 2.0.10.

2) IF it REMAINS white: If certain you are seeing or saw a Flow Error proceed to page

120, procedure number F- 14.0.0 to check the ‘out of bypass’ circuit (i.e. Valve #24 AND
Valve #25).

E-2.0.13 RED TEMPERATURE WINDOW

a)
b)
c)
d)

e)

f)

Open the shunt door!
Press the [Temperature] window to ENSURE “Temp Setting” is at 37° C.
Press ‘Enter’.

Allow [Temperature] to stabilize to between 35.0 and 39.0 °C AND Conductivity to between 13.0 and
14.5 mS.

Close the shunt door!

Call debug screen 0 and watch Valve #24’s ‘dot’ for up to three (3) minutes OR until if it turns blue.
TWO (2) possible scenarios:

1) IFthe ‘dot’ turns blue: Immediately return to page 45, procedure number F- 2.0.10.

2) IF REMAINS white: If certain you saw a Flow Error proceed to page 120, procedure number
F- 14.0.0, to check the ‘out of bypass’ circuit (i.e. Valve #24 AND Valve #25).
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F- 2.0.15 [TEMPERATURE] NOT 35.0 - 39.0 °C AND / OR [CONDUCTIVITY] NOT 13.0 - 14.5 mS

a) Call the Home screen.

b) Press the [Temperature] window. ENSURE “Temp Setting” is 37.0° C.

c) Press ‘Enter’.

d) With the shunt door REMAINING open, call debug screen 0.

e) WITHOUT LOOKING AWAY, watch Flow Error for one "0" = Mo Flow Error

(1) minute. If it EVER = 1, even just once indicates a FlowError [ 0] ¢ "1" = Flow Error
Flow Error. Is it EVER = 1?

Yes Flow Error EVER = 1! Proceed to page 55, procedure number F- 5.0.0.
No Flow Error ALWAYS = 0! See parts a AND b below:

a) Call debug screen 6.

b) WITHOUT LOOKING AWAY, watch BC Switch (middle column) for BC Switch
TWO (2) full minutes OR until if it EVER = 897 or more, even just once,
indicating a Flow problem. TWO (2) possible scenarios:

1) IF (and ONLY if) BC Switch is EVER =897 or more even if only once: Proceed
to page 55, procedure number F- 5.0.0.

2) IF BC Switch is NEVER =897 or more: See procedure number F- 2.0.16 (page 47).

F-2.0.16 NO FLOW ERRORS

Call the Home screen. THREE (3) possible scenarios 1) or 2) or 3) below:

1) IF (and ONLY if) the Temperature window is red: Proceed to page 232,
SECTION 4 — TEMPERATURE PROBLEMS.

2) IF (and ONLY if) Conductivity is NOT between 13.0 and 14.5 mS: Proceed to page 335,
SECTION 5 — CONDUCTIVITY PROBLEMS.

3) IFthe Temperature window is pale yellow/white AND Conductivity is between 13.0 and 14.5
mS: See (ABOVE) procedure number F- 2.9.2 (page 44).
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E- 3.0.0 ISOLATE VALVE #43 (FILLING PROGRAM) DRAIN FLOW

A) WITHOUT returning the Air Sensor’s female connector yet, remove the resistor plug from the distribution

B)
C)

D)

E)

F)

board.

ENSURE debug screen 0’s Chamber #69 says “Air”.
Example

Obtain a 1000 ml graduated cylinder!

Status bar with a "Dial Valve Failure”

Dial Valve Failure 1

Figure right, ENSURE a “Dial Valve Failure” OR “Act
Byp Valve Fail” banner NEVER appears! |

Blood Pressure

s34

Call debug screen 1. FILACT MUST ALWAYS = 1 before continuing!

See procedure number F- 3.1.0 (page 48).

F-3.1.0 FILACT =1 /ISOLATE VALVE #43 FLOW

a)

b)

Drain ‘Quick Connector’
Figure right, if a ‘Quick Connector’ is present at the
end of the drain tubing an adaptor is required!

Measure drain flow for two (2) minutes. 600 ml OR
more collected?

Yes 600 ml or more! See procedure number F- 3.1.1 (page 48).

No Less than 600 ml! Proceed to page 49, procedure number F- 3.1.3.

EF-3.1.1 ABOUT 600 ML COLLECTED FROM VALVE #43

a)

b)

c)

d)

e)

Reconnect the drain.

With CBE Without CBE

—

ENSURE a good drain connection by
listening for or visually veryfying flow!

Air Sensor
Return the Air Sensor’s female connector to the

5th distribution board position from the LEFT.

Call debug screen 0. If the connector is
plugged in PROPERLY Chamber
#69’'s text box says “No Air”!

In THIS troubleshooting session, did a previous procedure have you ‘swap in’ a DiaSafe® filter?

Yes A DiaSafe® filter WAS swapped in! Watch Flow Error for five (5) minutes. If it EVER =1

FILACT

1

Adaptor

proceed to page 50, procedure number F- 3.2.0. If Flow Error REMAINS = 0 DO NOT

continue.

No DO NOT replace the DiaSafe® filter at this time! Proceed to page 50, procedure

number F- 3.2.0!
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F-3.1.3 FLOW LESS THAN 600 / ISOLATE ACTUATOR-TEST BOARD / VALVE #43

a) Reconnect the drain PROPERLY!

b) ENSURE FILACT REMAINS = 1!

c) Figure below, using a flashlight, check through Valve #43’'s OUTPUT tubing for bio-growth
restrictions. If a restriction is located this may be the problem!

Hydraulics,
Top View

Valve #43’s OUTPUTtubing
(extends towards the front
of the machine)

Figure 8 — Hydraulics TOP View

d) Allow four (4) minutes for Valve #43's solenoid to become warm.
e) Touch Valve #43'’s (black) solenoid. Is it warm (Yes or N0)?

Yes Warm solenoid! TWO (2) possible bad components: 1) Actuator-Test* board OR; 2) Valve
#43.

"To LOCATE the Actuator-Test board refer to Figure 4A (page 10).

No  The solenoid IS NOT warm! NOTE ONLY VALVE #43 will be checked and proceed to
page 210, TROUBLESHOOTING A VALVE.
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E- 3.2.0 SIX HUNDRED (600) ML OR MORE IN FILLING PROGRAM

a) This procedure uses a psi gauge. ENSURE it reads 0 psi beforgl installing it. .
b) Return BOTH concentrate connectors to their RINSE ports! | gydrauncs, Rear View o 4l ¢
d = |
. . @ o ° o |
c) Figure right, tee the gauge between the Flow Pump's _ ==
OUTPUT nozzle and its WHITE tubing. @ |
: S 1]
d) To prevent leaks and false readings, tie o \ HiNhisclvaive 5.8
wrap both sides of the gauge tubing. 3 |
)
e) See procedure number F- 3.2.2 (page 50).
F- 3.2.2 ISOLATE FLOW PUMP
Tl i =in g
. . Flow Pump #21
a) IMPORTANT! Place the machine in RINSE! P
b) Watch for one (1) minute to ENSURE a “No Water” alarm NEVER occurs!
c) Call debug screen 0. If debug does not appear press ‘Esc’ then call screen 0.
d) Allow Valve #43's ‘dot’ (Figure right) to turn blue then WHITE again! While s fo Dot
white, does pressure CYCLE, about every three (3) seconds, to between 35 ]
and 36 psi?

Yes Between 35 and 36 psi! See procedure number F- 3.3.0 (page 51).

No Is NOT between 35 and 36 psi! ENSURING the machine was in RINSE AND no leaks, TWO
(2) possible scenarios below:

1) IF (and ONLY if) pressure is too low: DO NOT calibrate instead proceed to page
101, procedure number F- 9.0.2.

2) |IF pressureis too high: Perform parts a AND b below:

a) Perthe Figure above, adjust Valve #78 until pressure cycles to between 35 and 36
psil

b) See procedure number F- 3.3.0 (page 51).
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F- 3.3.0 GOOD FLOW PUMP PRESSURE

a)
b)
c)
d)

e)

Return the connectors to concentrate.

Return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!

From the Home screen, set [Dialysate Flow] to 800 ml/min and press ‘Enter’!

Allow Conductivity to increase to at more than 13.0 mS!

TWO (2) possible TMP window scenarios below:

1) IF (and ONLY if) the TMP window is NOT red: See procedure number F- 3.6.0 (page 51).

2) IFthe TMP window is red (TMP alarm): See parts a THROUGH c below:

a) Press and release the ‘Reset’ key then immediately press and hold it for three (3) seconds.

b) Allow thirty (30) seconds.

c)

If a TMP alarm reoccurs, repeat parts a and b up to twice more BEFORE continuing to
procedure number F- 3.6.0 (page 51).

F- 3.6.0 ANALYZE FLOW ERROR

a) Allow thirty (30) seconds before continuing.

b) Call debug screen 6. WITHOUT LOOKING AWAY, watch BC Switch (middle BC Switch

column) for five (5) full minutes OR until if it EVER = 897 or more, even just once.
THREE (3) possible scenarios 1) or 2) or 3) below:

1) IF (and ONLY if) REMAINS ALWAYS = 897 or more: Return to (ABOVE) procedure number
F-2.0.0 (page 38).

2)

IF (and ONLY if) NEVER = 897 or more: The Flow Error must be VERY intermittent!
Procedure number F- 3.8.0 (page 52) may locate it!

3) IF EVER cycles to 897 or more but does NOT remain 897: See parts a THROUGH e below:

a)

Replace the DiaSafe® filter preferably with one from another machine that is not exhibiting
Flow Errors.

Place the machine into RINSE for five (5) minutes to prime the filter.
Connect to concentrate and return to Dialysis Program (‘Dialysis’ — ‘Enter’).
From the Home screen, allow [Conductivity] to increase to more than 13.0 mS.

Call debug screen 6 to watch BC Switch for five (5) full minutes OR until if it EVER = 897 or
more! THREE (3) possible scenarios next page:
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Procedure number F- 3.6.0 continued from previous page:

1) IF (and ONLY if) REMAINS = 897 or more: Return to (ABOVE) procedure number
F-2.0.0 (page 38).

2) IF (and ONLY if) NEVER 897 or more: The Flow Error is not occurring now. Replacing
the Diasafe® filter may have fixed the problem HOWEVER, watch for BC Switch for five
(5) more minutes.

3) IF EVER cycles to 897 or more but DOES NOT remain 897 or more: See procedure
number F- 3.8.0 (page 52).

F- 3.8.0 INTERMITTENT FLOW ERRORS

a)

b)

f)

)

Itis RECOMMENDED to perform an acid clean as bicarb precipitate may restrict hydraulic pathways
causing intermittent flow errors.

Return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’).

OPEN THE SHUNT DOOR and LEAVE IT OPEN till instructed!
From the Home screen, press the [Dialysate Flow] window.

Set [Dialysate Flow] to 800 ml /min and press ‘Enter’.

Allow [Conductivity] to increase to at least 13.0 mS.

TWO (2) possible TMP window scenarios:
1) IF (and ONLY if) the TMP window is NOT red: See procedure number F- 3.8.1 (page 53).

2) IF the TMP window is red (TMP alarm): See parts a THROUGH c below:

a) Press and release the ‘Reset’ key then immediately press and hold it for three (3) seconds.
b) Allow thirty (30) seconds.

c) If a TMP alarm reoccurs, repeat parts a and b up to twice more BEFORE continuing to
procedure number F- 3.8.1 (page 53).
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F-3.8.1 TROUBLESHOOTING INTERMITTENT FLOW ERRORS

The following step-by-step procedures may locate an extremely intermittent Flow Error:

1)

2)

3)

4)
5)
6)

7)

8)

9)

[ [ " Hydraulics. Rear Vi
Figure right, check the (blue) CFS transducer #10 @ Hydrau ICS,__‘_: earﬂ.- iew [

AND Dialysate Pressure #9 transducers for signs of a
small external leak. If leakage is located replace the
transducer.

To ensure the Deaeration Motor is not intermittently
stopping, glance at Loading Pressure (Rinse port

gauge) from time to time to ENSURE it ALWAYS B U TR e
PEAKS to between 23 and 27 psil #9 il #0o

If the DiaSafe® filter is LESS THAN 60 days old
continue to step #4. If more than 60 days old: '

A) Replace the filter; B) Return to Dialysis Program; C) Set [D|aIysate Flow] to 800 ml/min; D) AIIow
eight (8) minutes; D) Call debug screen 0; E) Watching Flow Error for up to ten (10) minutes, if it
EVER =1 continue to step # 4.

Open the shunt door till instructed otherwise!

Call debug screen 0. Watching for up to ten (10) minutes, if Flow Error EVER = 1 continue to step #6.

Call debug screen 1. If VERR EVER = 1 or more indicates an intermittent Valve Error. In this event

ONLY see procedure number F- 2.0.0 (page 38). If VERR = 0 continue to step #7. Dnt
Call debug screen 0. A) ENSURE Chamber #69 says “No Air”; B) If drain flow and

incoming water pressure is good almost every time the Balancing Chamber valve A

‘dots’ cycle, Valve #41’s ‘dot’ turns blue for about one (1) second.

Call debug screen 4. ENSURE PDIA (left column) is between 2.0 and 8.0 AND is IS NOT changing
more than 0.3 per minute which may indicate a bad DiaSafe®filter OR a leaking balancing chamber
valve.

Performing parts a through e below, may locate an intermittent bad CFS transducer:

a) From the Home screen, set [Dialysate Flow] to “OFF” and press ‘Enter’.
b) cCall debug screen 0. Figure right, ENSURE FLWP = 255 (Flow is off). ACFS  FLWP
C) ACFS should instantaneously (within 0.5 seconds) go to between 4.0

and 5.9. If it EVER increases slower than this OR remains less than L
4.0 OR goes to more than 5.9 CFS transducer #10* may be

intermittent bad. E
@ Flow

* To LOCATE the CFS refer to Figure 6 (page 22)

d) From the Home screen, set [Dialysate Flow] to 800 ml/min and press ‘Enter’.
€) Repeat parts a through d at least eight (8) times. If ACFS goes to between 4.0 and 5.9
instantaneously, EVERY SINGLE TIME, continue to step #10 (next page).
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10)

11)

12)

13)

14)

15)
16)

17)

18)
19)
20)

21)

22)

23)

24)

Call debug screen 0. Watch Flow Error (TOP window) for five (5) minutes. If it EVER =1 along with
a “TMP is High” alarm and/or “Filling Program” AND Loading Pressure remains ‘OKAY’ may indicate
a: 1) Restricted DiaSafe® filter OR: 2) Restricted Valve #26. If Flow Error is ALWAYS = 0 continue
to step #11.

If Conductivity is remaining less than 14.3 mS continue to step #12. If Conductivity increases to
14.4 mS or more, ENSURING Loading Pressure remains ‘OKAY’ AND drain flow is GOOD (i.e.
Valve #41's ‘dot’ cycling between blue and white) may indicate an intermittent ‘stuck closed’
balancing chamber valve. Diagnostic Valve Leak Tests will NOT help but procedure number F- 7.0.0

(page 70) may.
CLOSE THE SHUNT DOOR then continue to step #13.

From debug screen 0, allow Valve #24’s ‘dot’ to turn blue i.e. no Temp, Cond or bibag alarms.
Continue to step #14.

If Flow Error remains = 0O for five (5) minutes continue to step #15. If Flow Error EVER =1 along with
a possible “TMP is High” and/or “Filling Program” AND Loading Pressure remains ‘OKAY’ may
indicate: 1) A restricted DiaSafe® filter OR; 2) Restricted external dialysate line filter #73 OR;

3) Restricted Valve #24 OR; 4) Restricted Valve #25.

BEFORE continuing to step #16, NOTE this page number as you may be prompted to return here.

Proceed to page 580 to perform SECTION 19 - TESTING FOR A LEAKING BALANCING
CHAMBER DIAPHRAGM

If a leaking balancing chamber diaphragm was not located in step #16, return to Dialysis Program
and allow five (5) minutes BEFORE continuing to step #18.

From the Home screen, press the [Dialysate Flow] window.
Set [Dialysate Flow] to 500 ml/min and press ‘Enter’.

ENSURING debug screen 0's Chamber #69 says “No Air” constantly, if necessary, RESET a TMP
alarm then continue to step #21.

A) Allow twenty (20) minutes or longer ENSURING TMP does NOT become more than 300 AND a
TMP alarm NEVER occurs; C) Call debug screen 10. If ACFS HI = 6.0 or more may indicate a bad
CFS transducer #10. If ACFS HI is NOT = 6.0 or more continue to step #22

If Deaeration motor brushes have not been replaced at 8000 hour intervals do so now. If Flow motor
brushes have never been replaced do so now.

Note: ENSURE ‘soft brushes’ are installed in the Flow motor!

Call debug screen 0. Without resetting alarms, ENSURING Flow Error is NEVER = 1 watch FLWP

for several minutes. If it changes by more than +/- 2 either the DiaSafe® filter may be bad OR the Flow
Pump or motor may be bad!

If the preceding steps did not locate a problem the Troubleshooting Guide cannot locate a Flow Error!
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F-5.0.0 FLOW ERROR '1' OR QDL NOT BETWEEN 720 AND 880 OR BC SWITCH > 400

Solenoid

a) IMPORTANT! CLOSE THE SHUNT DOOR! :
Terminals

b) The following is ESPECIALLY IMPORTANT if the machine was
worked on by someone who may have connected the BALANCING
CHAMBER VALVES (#31 through #38) incorrectly between the
distribution board and their solenoid terminals (Figure right)!

c) TWO (2) possible scenarios 1) or 2) below:

1) IF (and ONLY if) SURE the machine was NOT worked on previously for this Flow problem:
See procedure number F- 5.1.0 (page 56).

2) IFthe machine WAS or MAY have been worked on: See parts a THROUGH c below:
a) Leave the machine in Dialysis Program and DO NOT turn Dialysate Flow “OFF”!

b) Per Figure 9 below, CAREFULLY trace the wires from EACH valve to its distribution
board position.

c) If (and ONLY if) a wiring error is NOT located see procedure number F- 5.1.0 (page 56). If a
wiring error was located this may be the problem.

Valve #34 Valve #33

Valve #32 [\ //// )\ Valve #31

Valve #37

Valve #35 Valve #36 Hydraulics, Rear View

Distribution Board Actuator Cable Vacant Heater

Vacant
Figure 9 — Distribution Board / Balancing Chamber Valves
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F-5.1.0 BALANCING CHAMBER VALVES WIRED CORRECTLY

a) Call debug screen 6.

BC Switch
b) Watch BC Switch (middle column) for thirty (30) FULL seconds. Does it REMAIN

ALWAYS = 897?

Yes BC Switch ALWAYS = 897! See procedure number F- 5.1.1 (page 56).

No BC Switch IS NOT always = 897! Proceed to page 57, procedure number F- 5.2.0 (page 57).

F-5.1.1 BC SWITCH ALWAYS =897 / ISOLATE PRESSURE SENSOR CONNECTIONS

a) Figure below, CAREFULLY trace BOTH wire harnesses from distribution board connectors “X9,
P-Dial” AND “X10, CFS” to ENSURE they go to the correct (blue) Pressure Transducer.

b) Are BOTH Pressure Transducers connected properly?
Yes BOTH are connected properly! See procedure number F- 5.2.0 (page 57).

No Connect them properly i.e. CFS #10 — “X10, CFS”; Dialysate Pressure #9 — “X9, P-Dial”
and allow one (1) minute. Call debug screen 1 to watch Flow Error for four (4) minutes. If it
remains = 0 this may have fixed the problem. If it EVER = 1, even just once, continue
procedure number F- 5.2.0 (page 57)

- Hydraulics Rear View

| © ~ . [d®] Distribution Board

| (Blue) Dialysate o
Transducer #9 : X9, P-Dial

L e

=l &l i

g 051106 2

H B
ue) CFS

(BI
Transducer #10 €= X10, CFS
-

Hi

Figure 10 — Pressure Sensors
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F-5.2.0 PREPARE TO ISOLATE VALVE #24 | VALVE #26

a) IMPORTANT! ENSURE the shunt door is CLOSED!

b) Call the Home screen to ENSURE [Dialysate Flow] is on* AND set to 800 ml/min! '

= ature
* |f [Dialysate Flow] is blinking Flow is off. Flow MUST BE on! ’“ 5
Red =
c) Figure right, is the [Conductivity] AND / OR the [Temperature] Alarm Contu
window REMAINING ALWAYS RED?

Yes REMAINING ALWAYS RED! See procedure number F- 5.3.0 (page 57).

s

No NOT REMAINING RED! See parts a THROUGH c below:

a) Figure right, inside the distribution board,

unplug the 5" connector cap i.e. 6t
position from the LEFT. This is Cond Cell

#7's connector.

b) ENSURE the [Conductivity] window is
now always red i.e. Conductivity Cell #7 is
unplugged.

c) Isthe external flow indicator’s ‘bob’ rising at least % way up in the sight tube?

Yes ‘Bob’ moving! Proceed to page 119, procedure number F- 13.0.0.

No ‘Bob’is NOT moving! See parts a AND b below:

a) Return Conductivity Cell #7’s connector to distribution board position “X7
COND".

b) Proceed to page 58, procedure number F- 6.0.0.

F- 5.3.0 COND AND / OR TEMP WINDOWS ALWAYS RED / ISOLATE VALVE #24 | VALVE #26

Is the external flow indicator’s ‘bob’ rising at least ¥ way in the sight tube?

Yes ‘Bob’ moving! If SURE the Conductivity AND / OR the Temperature window is ALWAYS
RED proceed to page 119, procedure number F- 13.0.0.

No ‘Bob’ NOT moving! See procedure number F- 6.0.0 (page 58).
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E- 6.0.0 DRAIN STREAM CHECKS

Drain ‘Quick Connector’ Adaptor

a) Figure right, if a ‘Quick Connector’ is present at the
end of the ‘to drain’ tubing an ADAPTOR is
required!

b) Figure below, point the drain tube OPENING UP _at
45°, at a level no higher than two (2) feet above the
floor! IE POINTED DOWN GRAVITY FLOW
RESULTS IN ERROR!

4Upwards

c) Watching for one (1) minute, flow MAY occur every nine (9) seconds!

d) Consider ALL FOUR (4) scenarios below AND proceed with the one that BEST MATCHES:

Scenario #1: Referring to Figure A, approximately 30 ml pulses that stops
completely between each and every cycle i.e. Pulse — Stop — Pulse
— Stop: NOTE this drain stream for later then see procedure number F- 6.1.0
(page 59).

Pulse Stop Pulse Stop

------
...........

Figure A

Scenario #2: Referring to Figure B, approximately 30 ml Pulse — Stop — Pulse —
‘Dribble’ (a noticeably weaker stream that lasts about two (2) seconds) — etc.

Flow does NOT stop completely between each and every cycle:
NOTE this drain stream (dribble) for later then see procedure number F- 6.1.0

(page 59).
Does NOT Stop
Pulse Stop Pulse Dribble
Figure B
<4
Scenarios 3 AND 4 next page
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Scenario #3: Referring to Figure C, for a ONE MINUTE PERIOD if EVER a
continuous weak stream that LASTS for five (5) seconds or
longer: ENSURING the drain tube OPENING was pointed up, proceed to
page 66, procedure number F- 6.2.0.

Does NOT Stop Does NOT Stop Does NOT Stop
e Dribble _ . Dribble , Dribble Dribble

Figure C

Scenario #4: IF No Flow EVER: If (and ONLY if) the [Dialysate Flow] window says “OFF” OR
is blinking return to (ABOVE) procedure number F- 5.2.0
(page 57). If [Dialysate Flow] does NOT say “OFF” and is

not blinking proceed to page 67, procedure number
F- 6.3.0.

F-6.1.0 PULSE — STOP — PULSE OR ‘DRIBBLE’ / ISOLATE FOR STUCK OPEN BC VALVE

A) Reattach the drain tubing to the station!

B) ENSURING [Dialysate Flow] is on ENSURE a good drain connection by listening for or visually
verifying flow.

C) IfaTMP alarm is NOT present skip to part D. If a TMP alarm is present: 1) Press and release the
‘Reset’ key then immediately press and hold it for three (3) seconds; 2) Allow thirty (30) seconds;
3) If a TMP alarm reoccurs attempt RESET up to twice more BEFORE continuing to part D.

D) Allow thirty (30) seconds BEFORE continuing to part E!

E) Call debug screen 4 to watch PDIA (left column) AND ADIA (right PDIA ADIA
column) for TWO (2) minutes. BOTH should REMAIN between
1.5 and 8.5 AND STABLE i.e. does NOT change more than 0.3
per minute!

F) TWO (2) possible scenarios:

1) IF (and ONLY if) PDIA AND ADIA is REMAINING between 1.5 and 8.5 AND is STABLE:
Proceed to page 62, procedure number F- 6.1.4.

2) IF PDIA and /or ADIA is NOT remaining between 1.5 and 8.5 and / or is NOT stable: See
procedure number F- 6.1.1 (page 60).
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F-6.1.1 PDIA NOT BETWEEEN 1.5 AND 8.5 OR UNSTABLE

a)
b)
c)

d)

e)

f)

Momentarily plug the RED (acid) concentrate connector into its rinse port to call “Select Program”.

Return the RED connector to acid concentrate!

Press the ‘Dialysis’ button but DO NOT press ‘Confirm’ or ‘Enter’ till instructed!

Call debug screen 0. If parts a through ¢ were performed correctly the TOP balancing chamber valves

‘dots’ are REMAINING BLUE!

i —r=
:l‘l'lpu'li'_ ‘I|"' e
Remove the red DIALYZER connector from the shunt door and HOLD IT :L”?z//_(_f_ﬁ‘ f Z::_{L—‘;;ig,
UP as seen in the Figure right. i — }{_} \
— 7
Continuous flow, more than 0.2 ml every minute, from the connector? .'f?iL\f'/ ]

Yes

Continuous flow! Turn the machine off THEN proceed to page 572,
SECTION 18A — DIAGNOSTIC VALVE LEAK TESTS.

No Flow! See parts a THROUGH c below:

a) Return the connector to the shunt and close the door!

b) ENSURE the TOP balancing chamber valves are REMAINING BLUE!

¢) From debug screen 0, Figure right, watch valve #41's ‘dot’ for thirty
(30) seconds. TWO (2) possible scenarios:

Dot

1) IF (and ONLY if) valve #41's ‘dot’ cycles between white and blue: Turn the
machine off THEN proceed to page 572, SECTION 18A — DIAGNOSTIC VALVE
LEAKTESTS

2) IFvalve #41's ‘dot’ STAYS white: Call debug screen 4. Watch PDIA AND ADIA

again for one (1) minute, TWO (2) possible scenarios i) or ii) below:

i) IF (and ONLY if) PDIA AND / OR ADIA is NOT between 3.0 and 7.5 OR
changes more than 0.1 i.e. unstable: Proceed to page 505, procedure
number TMP- 3.0.0.

IF PDIA AND ADIA are between 3.0 and 7.5 and DOES NOT change more

ii)
than 0.1i.e. is stable: See procedure number F-6.1.2 (page 61).
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F-6.1.2 PDIA AND ADIA STABLE BETWEEN 3.0 AND 7.5

A)
B)
C)
D)
E)
F)
G)

H)

J)

Turn the machine OFF!
Preferably from another machine, that is not having Flow Errors, swap in a DiaSafe® filter!

Turn the machine on and return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!

OPEN the shunt door till instructed OTHERWISE!

Allow five (5) minutes OR until NO AIR bubbles are seen flowing through the DiaSafe housing tubing.
From the Home screen, press the [Dialysate Flow] window.

Set [Dialysate Flow] to 800 ml/min and press ‘Enter’.

If a TMP alarm is NOT PRESENT skip to part J. If a TMP alarm is present: 1) Press and release the
‘Reset’ key then immediately press and hold it for three (3) seconds; 2) Allow thirty (30) seconds; 3) If
a TMP alarm reoccurs attempt RESET up to twice more BEFORE continuing to part I.

Allow thirty (30) seconds BEFORE continuing to part J.

Call debug screen 0. WITHOUT LOOKING AWAY watch Flow Error for four (4) minutes OR until it
EVER = 1, even just once, indicating a Flow Error. TWO (2) possible scenarios 1) or 2) below:

1) IF (and ONLY if) Flow Error ALWAYS = 0: Possibly the Diasafe® filter fixed the problem OR the
flow error is intermittent! Proceed to page 44, procedure number F- 2.9.2.

2) IF Flow Error EVER = 1: Call debug screen 4. PDIA should REMAIN between 1.5 and 8.0 AND
STABLE i.e. DOES NOT change more than 0.3 per minute. Watch it for two (2) minutes. TWO (2)
possible scenarios 3) or 4) below:

3) IF (and ONLY if) PDIA is IS NOT remaining between 1.5 and 8.0 and /or is |S NOT
stable: See procedure number F- 6.1.3 (page 61).

4) IF PDIA is STABLE between 1.5 and 8.0: Close the shunt door THEN proceed to
page 62, procedure number F - 6.1.4

F- 6.1.3 PDIA NOT REMAINING BETWEEN 1.5 and 8.0 OR UNSTABLE

a)

b)

c)

d)

CLOSE the shunt door!

A procedure, in a different Section, is performed next. Before continuing to part c NOTE this page and
procedure number (F- 6.1.3) as you may be prompted to return here.

BEFORE continuing to part d, proceed to page 572, to perform SECTION 18A — DIAGNOSTIC
VALVE LEAK TESTS.

If a leaking balancing chamber valve was NOT located in part ¢, proceed to page 73, procedure
number F- 7.0.4.
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F-6.1.4 PDIA STABLE BETWEEN 1.5 AND 8.0

a) Callthe Home screen. ENSURE [Dialysate Flow] is still set to 800 ml/min.

b) [Conductivity] MUST BE more than 11.0 mS indicating the Acid Pump is drawing!

c) Is[Conductivity] more than 14.7 mS?

Yes

No

[Conductivity] more than 14.7 mS! Proceed to page 70, procedure number F- 7.0.0.

[Conductivity] less than 14.7 mS! ENSURING [Dialysate Flow] is at 800 ml/min, see parts A
THROUGH F below:

A)

B)

C)

D)

Call debug screen 0. Figure right, the Balancing g = ! =t

Chamber valve ‘dots’ MUST be cycling, possibly 32 34 EE 34
every nine (9) seconds.

If Valve #24's ‘dot’ is blue ENSURE the external F(S <+ |F|S

flow indicator’s ‘bob’ is rising and falling.

Valve #41's ‘dot’ should cycle & & 35 =
between white and blue almost a %) * 38 %* e
every time the Balancing Chamber +

valves cycle indicating drain flow Dot indicating ‘to drain’ flow.

Figures below, ENSURING TMP is STABLE between +200 and negative 400 (stable =
does DOES NOT change more than 40 per minute), watch ACFS for two (2) minutes. TWO (2)
possible scenarios below:

Scenario #1:  ACFS NORMAL behavior: Mostly remains between 2.0 and 5.0 but may
occasionally drop below 1.0 but for NO MORE than ten (10) seconds. If
(and ONLY if) ACFS is behaving normally continue to part E.

Scenario #2: ACFS ABNORMAL behavior: If EVER 5.9 or more OR remains lower than 1.0

for LONGER THAN ten (10) seconds proceed to page 97, procedure number
F- 8.0.0.

TMP |f a '+ sign appears TMP is positive, if a '+'
N sign does NOT appear TMP is negative
ACFS  FLWP

Art |0 Examples: [ | == AcFs

Yen 0 TMP |+200| Positive 200

TMP TMP | 400, Negative 400 > @ @ Flo

E)

F)

Call debug screen 6 to see BC Switch (middle column). It normally Bc SWIiCh
changes slightly (+/- 10) but if EVER more than 400 OR less than 203
indicates a flow problem. In any event see part F.

WITHOUT LOOKING AWAY, ENSURING a “No Water” banner NEVER appears, watch BC
Switch for up to five (5) minutes OR until if it EVER is more than 400 OR less than 203. FOUR
(4) possible scenarios 1) or 2) or 3) or 4) next page:
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1)

2)

3)

4)

IF (and ONLY if) BC Switch is CONSTANTLY 897 or more: Proceed to page 97,
procedure number F- 8.0.0.

IF (and ONLY if) BC Switch is NEVER more than 400 OR less than 203: See procedure
number F- 6.1.5 (page 63).

IF (and ONLY if) BC Switch cycles CONSISTENTLY from about 220 for nine (9)
seconds to more than 400 for two (2) seconds: Proceed to page 70, procedure
number F- 7.0.0!

IF BC Switch is EVER more than 400 OR less than 203 but NOT CONSISTENTLY as
in Scenario #3: To locate an intermittent bad CFS Transducer perform parts a through e

below:

a) Call debug screen 0. If Valve #24's ‘dot’ is blue ENSURE the external flow indicator’s
bob is moving up and down

b) From the Home screen, set [Dialysate Flow] to “OFF” and press ‘Enter’.

C) Call debug screen 0. Figure right, ENSURE FLWP = 255
(Flow OFF). ACFS FLWYWP

d) ACFS should return to between 4.0 and 6.0 very quickly,
within 0.5 seconds. If it EVER increases slower than this OR L
remains less than 4.0 OR more than 5.9 the (blue) CFS
Transducer #10* is intermittent bad. E

& Flow

* To LOCATE the CFS refer to Figure 6 (page 22)

€) From the Home screen, set [Dialysate Flow] to 800 ml/min and press ‘Enter’. Repeat

parts a through e at least eight (8) times. If ACFS, goes to between 4.0 and 5.9, within
0.5 seconds, EVERY SINGLE TIME, see procedure number F- 6.1.5 (page 63).

F-6.1.5 ACES CYCLING / TMP ALARM?

Call the Home screen. TWO (2) TMP window scenarios:

1)

2)

IF (and ONLY if) the TMP window is white: See procedure number F- 6.1.6 (page 64).
IF the TMP window is RED (TMP alarm): See parts a THROUGH d below:

a) Press and release the ‘Reset’ key then immediately press and hold it for three (3) seconds;
b) Allow thirty (30) seconds.
If a TMP alarm reoccurs attempt RESET up to twice more BEFORE continuing to part d

d) Allow thirty (30) seconds BEFORE continuing to procedure number F- 6.1.6 (page 64).
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F- 6.1.6 ISOLATE DIALYSATE PRESSURE (PDIAL)

Call debug screen 4 to again watch PDIA for TWO (2) FULL minutes. TWO (2) possible scenarios:

1)

2)

IF (and ONLY if) PDIA increases to more than 8.0 OR drops to less than 2.0: Return to
page 60, procedure number F- 6.1.1.

IF PDIA NEVER increases to more than 8.0 OR drops to less than 2.0: As NOTED in procedure
number F- 6.0.0 (page 58), drain flow was either: 1) Pulse — Stop — Pulse — Stop — etc. (NO ‘dribble’)
OR; 2) Pulse — Stop — Pulse — ‘dribble’ (a noticeably weaker stream) etc. TWO (2) possible scenarios

i) or ii) below:

i) IF (and ONLY if) drain flow = Pulse — Stop — Pulse — Stop (NO ‘dribble’). See procedure
number F- 6.1.7 (page 64).

ii) IF drain flow = Pulse — Stop — Pulse — ‘Dribble’ (two second slow stream): A procedure, in a
different Section, is performed next. NOTE this page and procedure number (F- 6.1.6), because
you may prompted to return to here, THEN perform parts A through C below:

A) BEFORE continuing to part b proceed to page 580, to perform SECTION 19 - TESTING FOR
A LEAKING BALANCING CHAMBER DIAPHRAGM.

B) If a balancing chamber diaphragm leak was not located in part a, return to Dialysis Program
(“Select Program” — ‘Dialysis’ — ‘Enter’).

C) See part b of procedure number F- 6.1.7 (page 64).

F-6.1.7 ISOLATE FLOW PUMP CONTROL (FLWP)

a)

b)

If (and ONLY if) you have EVER seen [Temperature] ‘bounce’ up and down, more than 0.5° C, with
less than one (1) second in between, TWO (2) procedures: #1) NOTE this page and procedure number
(F- 6.1.7) for as you may be prompted to return here; #2) BEFORE continuing to part b proceed to

page 580, SECTION 19 - TESTING FOR A LEAKING BALANCING CHAMBER DIAPHRAGM.

Call debug screen 1. FLWP (upper right column) is a digital-to-analog value that controls Flow Pump
speed. It should remain stable (+/- 2). Without looking away watch FLWP for up to THREE (3) minutes.
Does it increase steadily more than 4, until a Flow Error occurs then falls only to increase again until a
Flow Error occurs, etc.?

Yes FLWP ramping up and down more than +/- 2: Possibly a tubing restriction somewhere. Start with
the Diasafe® filter possibly even inside the

housing.

No FLWP remaining stable: See procedure number F- 6.1.8 (page 65).

2008T Troubleshooting Guide Page 64
P/N 490292 Rev. A



F- 6.1.8 VERIFY FLOW RATE (BC SWITCH)

a) Do NOT reset alarms!
b) Call debug screen 6. WITHOUT LOOKING AWAY, watch BC Switch (middle BC Switch
column) for two (2) FULL minutes OR until it EVER = 897 or more. FOUR (4) 225
possible scenarios 1) or 2) or 3) or 4) below:

1) IF (and ONLY if) BC Switch REMAINS ALWAYS = 897: ENSURING a “No Water” alarm has
NEVER occurred proceed to page 97, procedure number F- 8.0.0.

2) IF (and ONLY if) BC Switch ‘cycles’ to more than four-hundred (400) for two (2) seconds
then to less than 3.0 for nine (9) seconds: Proceed to page 70, procedure number F- 7.0.0.

3) IF (and ONLY if) BC Switch ‘cycles’ to more than four-hundred (400) but NEVER to 897:
See procedure number F- 6.1.9 (page 65).

4) IF BC Switch is NEVER more than four-hundred (400): See parts a THROUGH c below:

a) Call debug screen 1. If NPHT (upper right) is decreasing press and hold NPHT
the keyboard’s “1” key until it is more than 600 then see part b If (and
ONLY ify NPHT = 720 skip to part c. 639

b) Allow forty-five (45) seconds BEFORE continuing to part c!

c) Return to debug screen 6 and continue to watch BC Switch for two (2) minutes. It may change
slightly but should REMAIN ALWAYS between 203 and 248?

Yes BC Switch is REMAINING between 203 and 248! The Flow Error is not
presenting at this time. It may be extremely intermittent! Return to page 52,
procedure number F- 3.8.0

No BC Switch is NOT remaining between 203 and 248! Call the Home screen. TWO
(2) possible scenarios below:

1) IF (and ONLY if) [Dialysate Flow] has remained at 800 ml/min: See
procedure number F- 6.1.9 (page 65).

2) IF [Dialysate Flow] has NOT remained 800 ml/min: Set it to 800, allow thirty
(30) seconds, then return to (ABOVE) procedure number F- 6.1.8 (page 65).

F- 6.1.9 DETERMINE FLOW ERROR

From the Home screen, is [Conductivity] more than 14.8 mS?
Yes [Conductivity] = More than 14.8 mS! Proceed to page 70, procedure number F- 7.0.0.

No [Conductivity] is less than 14.8 mS! Proceed to page 69, procedure number F- 6.5.0.
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F-6.2.0 TROUBLESHOOT ‘CONTINUOUS' DRAIN FLOW

Drain flow NEVER stops! From the Home screen, is [Conductivity] more than 15.0 mS?

Yes [Conductivity] more than 15.0! ENSURING Loading Pressure (Rinse port gauge) is
peaking to between 23 and 27 psi, see procedure number F- 6.3.0 (page 67).

No [Conductivity] remaining less 15.0! This procedure checks if Valve #43 is sticking open.
See parts a AND b below:

a) Per the Figure below, double clamp valve #43's OUTPUT tubing. NOTE! The
output tubing extends towards the front of the machine!

b) Recheck drain flow. TWO (2) possible scenarios:

1) IF (and ONLY if) drain flow becomes Pulse — Stop — Pulse — Stop:
Remove the clamps from valve #43. TWO (2) possible bad components: 1) Bad
Actuator-Test* Board OR; 2) Bad valve #43.

" To LOCATE the Actuator-Test board, refer to Figure 4A (page 10)

2) IF drain flow continues to be ‘continuous’: Remove the clamps from valve
#43 then proceed to page 69, procedure number F- 6.5.0.

Valve #43 (at the top of
Chamber #69)

= Valve #43
” :- | Do NOT
ctan}:llz;ubing I Clal?l'lp Here
o
=S
o
o
o
£
= LNy S
o ———
lics, TOP V
el e

Figure 11 — Valve #43 Location
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F- 6.3.0 RESTRICTED DRAIN FLOW / ISOLATE ‘DRAIN’ VALVE #30 / ACTUATOR-TEST BOARD

Per the Figure below, touch valve #30’s (black) solenoid. Is it HOT?

Yes Solenoid is hot! See procedure number F- 6.3.1 (page 67).

No  Solenoid is NOT hott NOTE ONLY VALVE #30 will be checked and proceed to page 210,
TROUBLESHOOTING A VALVE.

F-6.3.1 Input

e R

F-6.3.1 Outputto drain port

Figure 12 — Valve #30

E-6.3.1 ISOLATE DRAIN VALVE #30

a)
b)

c)

d)

e)
f)
9)
h)

From the Home screen, set [Dialysate Flow] to “OFF”.
Press ‘Enter’!

Check through Valve #30’s input AND output tubing for bio-growth
restrictions.

Figure right, at the rear of the machine, remove the tubing from the
‘To Drain’ (BOTTOM!) nozzle.

Check inside the nozzle for restrictions!

Per the Figure above, remove the tubing from Valve #30’s INPUT nozzle.
Attach a syringe, with tubing attached that will fit SNUG over Valve #30's nozzle.

Push or pull on the syringe plunger. If Valve #30 is open the plunger moves with no resistance. TWO (2)
possible scenarios next page:
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1) IF (and ONLY if) the plunger moves with NO resistance: Valve #30 is open! See procedure
number F- 6.4.0 (page 68).

2) IF the plunger OFFERS RESISTANCE: Valve #30 is restricted! TWO (2) possible bad
components: 1) Bad Valve #30 OR; 2) Bad Actuator-Test Board. To LOCATE the board refer to

Figure 4A (page 10).

F-6.4.0 VALVE #30 IS OPEN

a) Reconnect valve #30’s INPUT tubing but DO NOT reattach the drain tubing to the rear the machine!
b) Obtain a 1000 ml graduated cylinder to measure flow subsequently.

c) Place a bucket at the drain nozzle to capture subsequent potential flow.

d) Set [Dialysate Flow] to 800 ml/min and press ‘Enter’!

e) DO NOT turn flow off to ENSURE measurement accuracy below!

f) TWO (2) possible TMP window scenarios:

1) IF (and ONLY if) the TMP window is NOT red: See procedure number F- 6.4.2 (page 68)

2) IFthe TMP window is red (TMP alarm): See parts A THROUGH C below:

A) Press and release the ‘Reset’ key then immediately press and hold it for three (3) seconds.
B) Allow thirty (30) seconds.

C) If a TMP alarm reoccurs attempt RESET up to twice more BEFORE continuing to procedure
number F- 6.4.2 (page 68).

F-6.4.2 ISOLATE VALVE #30 OUTPUT FLOW

a) ALLOW one (1) minute BEFORE continuing to part b!

b) Measure flow from the REAR ‘To Drain’ port for one (1) minute. TWO (2) possible scenarios:

1) IF (and ONLY if) LESS THAN 725 ml: Proceed to page 70, procedure number
F-7.0.0.

2) IF MORE THAN 725 ml: Check the drain tubing and it's (if used) ‘Quick Connector’ for possible
bio-growth restrictions.
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F- 6.5.0 TMP ALARM?

a) IMPORTANT! From the Home screen, set [Dialysate Flow] to 500 ml/min and press ‘Enter’!

b) TWO (2) possible TMP window scenarios:
1) IF the TMP window is NOT red: See procedure number F- 6.5.2 (page 69).

2) IFthe TMP window is RED (TMP alarm): A) Press and release the ‘Reset’ key then press and
hold it for three (3) seconds; B) Allow thirty (30) seconds; C) If a TMP alarm reoccurs attempt
RESET up to twice more BEFORE continuing to procedure number F- 6.5.2 (page 69).

E-6.5.2 ISOLATE TMP STABILITY

TMP is STABLE if the TMP window remains white AND does NOT change more than 60 in three (3)
minutes. TWO (2) possible scenarios:

1) IF (and ONLY if) TMP is UNSTABLE: See procedure number F- 6.6.0 (page 69).

2) IFTMP is STABLE: A procedure, in a different Section, is performed next. NOTE this page and
procedure number (F- 6.5.2) as you may be prompted to return to here. Perform parts A through C
below:

A) BEFORE continuing to part B, proceed to page 580, to perform SECTION 19 - TESTING FOR
A LEAKING BALANCING CHAMBER DIAPHRAGM.

B) If a balancing chamber diaphragm leak was not located in part A, return to Dialysis Program
(“Select Program— ‘Dialysis’ — ‘Enter’)!

C) Proceed to page 70, procedure number F- 7.0.0.

F-6.6.0 TMP IS UNSTABLE

a) A procedure, in a different Section, is performed next. NOTE this page and procedure number (F- 6.6.0)
as you may prompted to return to here.

b) BEFORE continuing to part c, proceed to page 572, to perform SECTION 18A — DIAGNOSTIC
VALVE LEAK TESTS

c) If aleaking balancing chamber valve was not located in part b, return to Dialysis Program (“Select
Program” — ‘Dialysis’ — ‘Enter’)!

d) From the Home screen, set [Dialysate Flow] to 800 ml/min and press ‘Enter’.

e) Call debug screen 6. WITHOUT LOOKING AWAY, watch BC Switch for up to five (5) minutes.
ENSURING a “No Water” alarm NEVER occurs does BC Switch EVER = 897 or more even just once?

Yes BC Switch = 897 or more (constant or once in a while): Proceed to page 70, procedure
number F- 7.0.0.

No BC Switch NEVER, EVER =897 or more: If TMP remains unstable proceed to page 483,
SECTION 9- TMP PROBLEMS . If TMP is stable the flow problem is no longer presenting.
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E- 7.0.0 ISOLATE POSSIBLE RESTRICTIONS

a)

b)

Call the Home screen. ENSURE [Dialysate Flow] is on* at 800 ml/min!
* |f [Dialysate Flow] is blinking flow is off. Flow MUST BE on!

Recheck Loading Pressure (Rinse port gauge). It may not cycle but must PEAK to between
23 and 27 psi?

Yes Between 23 and 27 psi! See procedure number F- 7.0.1 (page 70).

No Less than 23 OR more than 27 psi! Return to page 33, procedure number F- 1.0.7.

F- 7.0.1 LOADING PRESSURE OKAY (1)

A)

B)

C)

D)
E)
F)
G)

H)

Call debug screen 0. Watch Flow Error (TOP window) for one (1) minute. TWO (2) possible scenarios:
1) IF Flow Error is ALWAYS =1 (i.e. NEVER = 0): See procedure number F- 7.0.2 (page 71).
2) IF Flow Error =0 OR cycles between 1 and 0: See part B.

ENSURING the machine has been in Dialysis Program at least five (5) minutes. Call the Home screen.
Is [Conductivity] = 17 mS?

Yes [Conductivity] = 17 mS! See procedure number F- 7.0.2 (page 71).

No [Conductivity] is less than 17 mS! Possibly even within range sometimes but then drifts
high. See part C

As bicarb precipitate may be partially plugging hydraulic pathways perform (2) two subsequent Acid
Cleans using vinegar or citric acid.

After the last Rinse cycle, return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!

Allow [Conductivity] to increase to more than 13.0 BEFORE continuing.

Set [Dialysate Flow] to 800 ml/min and press ‘Enter’.

Call debug screen 0.

WITHOUT LOOKING AWAY, watch Flow Error for up to FIVE (5) minutes OR until it EVER =1, even if

just once! TWO (2) possible scenarios:

1) IF (and ONLY if) Flow Error EVER = 1! See procedure number F- 7.0.2 (page 71).

2) IF Flow Error ALWAYS = 0! A flow error is not presenting at this time! Possibly the Acid Clean
fixed the problem!
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F- 7.0.2 LOADING PRESSURE ‘OKAY’ (2)

A) CAUTION! To prevent damage, turn the machine OFF!
B) To avoid pulling cables loose, GENTLY open the card cage.

C) Per the Figure below, THREE (3) checks:
CHECK #1 CAREFULLY check the ENTIRE LENGTH of the Actuator Cable for damage!
CHECK #2 ENSURE the Actuator Cable is plugged in securely at both ends!
CHECK #3 ENSURE the valves are plugged into their CORRECT distribution board positions!
D) Was a problem located during the above three (3) checks?

Yes ENSURING the problem was repaired, see procedure number F- 7.0.2.1 (page 71).

No No problem found! See procedure number F- 7.0.3 (page 72).

Card Cage Actuator Cable

e e

1

Actuator Cable

==
— 2
1
B==

|
|

| | pistributionBd !
| e a3l

» | A o Al . |
L b %’?"‘?‘?ﬁq_:_, Distribution Board
| ' Machine, Rear View
Actuator-Test Board

F-7.0.2.1 PROBLEM WITH ACTUATOR CABLE OR VALVE NOT PLUGGED IN WAS LOCATED

a) Close the card cage!
b) Turn the machine on and return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!
c) Allow five (5) minutes then set [Dialysate Flow] to 800 ml/min and press ‘Enter’.

d) Call debug screen 0, WITHOUT LOOKING AWAY, watch Flow Error for up to FIVE (5) minutes OR
until it EVER = 1, even if just once! TWO (2) possible scenarios:

1) IF (and ONLY if) Flow Error EVER = 1! See procedure number F- 7.0.3 (page 72).

2) IF Flow Error ALWAYS = 0! A flow error is not presenting at this time!
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F- 7.0.3 ISOLATE ACTUATOR-TEST BOARD

a)

b)

To prevent damage, turn the machine OFF!
Swap in a known good* Actuator-Test Board**.
* Note: Known good = has been tested in another machine that is NEVER issuing Flow Errors! If a
known good Actuator-Test board is NOT used here AND the problem is a bad board you may

perform unnecessary, and time consuming, component replacement!
**To LOCATE the Actuator-Test board refer to the Figure (previous page).
Close the card cage!
Turn the machine on return to Dialysis Program (“Select Program” — ‘Dialysis’ — ‘Enter’)!
ENSURE a “No Water” alarm NEVER occurs!

Call debug screen 0. WITHOUT LOOKING AWAY, watch Flow Error for up to FIVE (5) minutes OR
until it EVER = 1, even if just once. TWO (2) possible scenarios:

1) IF (and ONLY if) Flow Error EVER = 1! See procedure number F- 7.0.4 (page 73) to test for a
restricted Balancing Chamber valve!

2) IF Flow Error ALWAYS = 0! Problem solved! The previous Actuator-Test Board may be bad.

LEFT BLANK INTENTIONALLY
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F-7.0.4 FLOW ERROR =1 /ISOLATE ‘'FRESH SIDE’ FLOW PATHS

a)

b)

Plug the red concentrate connector into its rinse

port to call the “Select Program” screen but DO Select Program

NOT press any keys. i

Balancing Chamber valve connectors will be switched to test ‘fresh side’ flow paths. Flow is measured
into a 1000 ml GRADUATED cylinder for one (1) minute. Good flow = more than 800 ml every minute!

ENSURING “Select Program” REMAINS up, perform PARTS 1 AND 2 EVEN IF PART 1 yields bad

flow!

PART 1. a)

PART 2:

b)

c)

d)

f)
a)
b)

c)

d)

f)

Remove the RED DIALYZER connector from the shunt door and place it into a bucket!

Plug valve #35’s connector into valve #30’s distribution board position, “V30”. Leave
valve #30 unplugged!

Hold the connector over the bucket and watch flow (if any) for one (1) minute. If good
initially but significantly slows indicates an intermittent bad valve #31 or #35. If no flow,
ENSURE valve #35’s connector is placed properly in position “V30”. If okay see part d!
Measure flow, from the RED connector, into the cylinder for one (1) minute.

Return valve #35'’s connector to its distribution board position!

Record Part 1's measurement THEN perform PART 2!

Return the dialyzer connector to the bucket.

Plug valve #37’s connector into valve #30’s position, “V30".

Watch flow (if any) from the connector for one (1) minute. If good initially but
significantly slows indicates a bad valve #33 or #37. If no flow, ENSURE valve #37's
connector is placed properly in position “V30”. If okay see part d.

Measure flow, from the RED connector, into the cylinder, for one (1) minute!

Return the connector to the shunt door.

Leaving valve #37 in valve #30’s position for now, analyze BOTH Part 1 AND Part 2's
measurements per Table 3 below:

Table 3 — Parts 1 AND 2

PART 1's PART 2's
Your Response

measurement measurement

Less than 800 ml Less than 800 ml See procedure number F- 7.0.5 (page 79)
Less than 800 ml More than 800 ml See procedure number F- 7.3.33 (page 75)
More than 800 ml Less than 800 ml See procedure number F- 7.4.44 (page 77)
More than 800 ml More than 800 ml See procedure number F- 7.3.1 (page 83)
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FRESH SIDE THEORY: Per the Figure below, when ‘Select Program” is up, the top Balancing Chamber
(BC) valves (V31 — V34) are supposed to be open, the bottom BC valves (V35 — V38) are closed. V30, V26
and V25 are open. Deaeration Pump #20 is running and can draw from hydrochamber C and D.

PART 1 THEORY: Plugging V35 into V30's distribution board position should open V35. If V31 AND V35
are open, as well as no other restrictions in the path, flow will be directed to the shunt where it is measured.

PART 2 THEORY: Plugging V37 into V30's distribution board position should open V37. If V37 AND V33

are open flow will be directed to the shunt

PART 1 | Shunt- Red
Dialyzer Connector

73

PART 2

o
>

A 2

24 f=125

[_ | ):|
F HEE

f 26

DIASAFE
FILTER
90

0]
0

a

Shunt - Red
Dialyzer Connector

2 =k

=25

v

@ Deair Pump
oA P

From
Chamber D

P20

From
Chamber D

Figure 13 — Parts 1 and 2

LEFT BLANK INTENTIONALLY
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F- 7.3.33 PART 1 BAD FLOW / PART 2 MORE THAN 800 ML / RESTRICTED VALVES #31 OR #35

Balancing Chamber Valve #35 and/or Valve #31 is not opening. Also, the Actuator Cable or distribution
board may be bad. These procedures isolate between these components:

A) Turn the machine OFF!

B) Return #37 to its PROPER distribution board position.

C) Per the Figure below, replace Valve #35 with a known good valve.

— Hydraulics Rear View —

=

L&) - cH

Figure 14 — Balancing Chamber Valves #31 and #35

D) Plug the new Valve #35's connector into Valve #30’s distribution board position, “V30".

E) Turn the machine on but DO NOT press any other keys!

Press

Select Program 500

|
F) With “Select Program” up, measure flow, from the RED connector, into the cylinder for one (1) minute.
More than 800 ml collected?

Yes More than 800 ml collected! Problem located! The previous Valve #35 is bad.

No Less than 800 ml collected! See procedure number F- 7.3.44 (page 75).

F- 7.3.44 LESS THAN 800 ML COLLECTED / ISOLATE VALVE #31

A) Turn the machine OFF!

B) Plug valve #35’s connector into its PROPER distribution board position, “V35”.

C) Per the Figure above, replace Valve #31 with a known good valve.

D) Plug the new Valve #31’s connector into Valve #30’s distribution board position, “V30".
Parts E and F next page
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E) Turn the machine on but DO NOT press any other keys.

Beod Pross

Select Program (900

I
F) With “Select Program” up, measure flow, from the RED connector, for one (1) minute. More than 800 ml
collected?
Yes More than 800 ml collected! Problem located! The previous Valve #31 is bad.

No Less than 800 ml collected! See parts a and b below:

a) Return all valves to their PROPER distribution board positions.

b) THREE (3) possible bad components: 1) Bad Actuator-Test board; 2) Bad Actuator
cable; 2) Bad distribution board.

LEFT BLANK INTENTIONALLY
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F- 7.4.44 PART 1 MORE THAN 800 ML / PART 2 BAD FLOW / RESTRICTED VALVE #37 OR #33

Balancing Chamber Valve #37 and/or Valve #33 is not opening. Also, the Actuator Cable or distribution
board may be bad. These procedures isolate between these components:

A) Turn the machine OFF!

B) Per the Figure below, replace Valve #37 with a known good valve.
C) Plug the new Valve #37’s connector into Valve #30’s distribution board position, “V30".

D) Turn the machine on but DO NOT press any other keys!

Press

Select Program (500

E) With “Select Program” up, measure flow, from the RED connector, into the cylinder for one (1) minute.
More than 800 ml collected?

Yes More than 800 ml collected! Problem solved! The previous Valve #37 is bad.

No Less than 800 ml collected! See procedure number F- 7.4.45 (page 77).

Valve #33

~—— Hydraulics Rear View

) G

Valve #37

F-7.4.45 LESS THAN 800 ML COLLECTED /ISOLATE VALVE #33

A) Turn the machine OFF!

B) Plug the new valve #37’s connector into its distribution board position, “V37”!
C) Per the Figure above, replace Valve #33 with a known good valve.
D) Plug the new Valve #33 into Valve #30’s distribution board position, “V30"!

Parts E and F next page

2008T Troubleshooting Guide Page 77
P/N 490292 Rev. A



E) Turn the machine but DO NOT press any other keys!

Bood Fress

Select Program [9:00

F) With “Select Program” up, measure flow, from the RED connector, for one (1) minute. More than 800 ml
collected?

Yes More than 800 ml collected! Problem solved! The previous Valve #33 is bad.
No Less than 800 ml collected! See parts a and b below:
a) Return all valves to their PROPER distribution board positions.

b) THREE (3) possible bad components: 1) Bad Actuator-Test board*; 2) Bad Actuator
cable* OR; 3) Bad distribution board.

* To LOCATE these components refer to Figure 4A (page 10)

LEFT BLANK INTENTIONALLY
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F- 7.0.5 ISOLATE VALVE #26 / VALVE #25 ACTUATOR-TEST BOARD CONTROL

a) ENSURE “Select Program” REMAINS up.

b) EXCEPT for valve #37 and valve #30, ENSURE ALL OTHER valves are plugged into their PROPER
distribution board positions!
c) TWO (2) ‘touch’ checks on valve #26 AND #25'’s (black) solenoids:

8TOUCH CHECK #1: Per Figure 15 below touch Valve #26’s solenoid.

TOUCH CHECK #2: Per Figure 16 (next page), above (blue) Dialysate Pressure Transducer #9, is
Valve #25. Touch its solenoid then see part d.

d) Per Table J below, respond according to BOTH ‘touch’ checks:

Table J — Valve #26 | #25

Valve #26's Valve #25's Your Response
Solenoid Solenoid P
Warm (or Hot) Warm (or Hot) See procedure number F- 7.0.6 (page 80)
Cold Does not matter | NOTE ONLY VALVE #26 will be checked and proceed to
page 210, TROUBLESHOOTING A VALVE
NOTE ONLY VALVE #25 will be checked and proceed to
Does not matter Cold =
page 210, TROUBLESHOOTING A VALVE

F-7.0.6
Valve 26 INPUT Tubing

This is Valve #24!!
NOT Valve #25!"

Valve #26

Hydraulics, Top View |
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— Valve #25

Loyt -
b T e 1] el | &

F-7.0.5Valve#25

(Blue) Dialysate Pressure
Transducer#9

P

E-7.0.6 ISOLATE VALVE #26 INPUT FLOW

a) Per Figure 15 (previous page), clamp VALVE #26’s INPUT tubing.
b) Remove the tubing and route it into the cylinder.
c) Remove the clamp and measure flow, from the tubing, for one (1) minute. 800 ml or more collected?

Yes 800 ml or more! A) Clamp and reattach the tubing; B) See procedure number F- 7.0.7 (page 80).

No Less than 800 ml! A) Clamp and reattach the tubing; B) Proceed to page 82, procedure number
F-7.0.9.

E-7.0.7ISOLATE VALVE #26 OUTPUT FLOW

a) Figure right, remove the Flow Pump’s INPUT (clear) tubing. 3 S
@ L] e ?
b) Remove the clamp from Valve #26 and measure from the G@ .@._ ’
Flow Pump tubing for one (1) minute. 800 ml or more |
collected?
Yes 800 ml or more! Clamp the tubing at VALVE o2
#26, reattach it, and then see procedure o ;
number F- 7.0.8 (page 81). = QI
No Less than 800 ml! See parts a through ¢ below: E
o o
a) Reattach the Flow Pump’s tubing AND return 5 L 38
valves #37 AND #30 to their distribution board & Ak, |
positions! = Flow Pump #21

b) Using a flashlight, check for restrictions through the tubing between valve #26 and Air
Removal Chamber #69.

c) Assuming all above procedures were performed correctly, TWO (2) possible bad
components: 1) Bad Actuator-Test' Board OR; 2) Bad valve #26.

*To LOCATE the board refer to Figure 4A (page 10).
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E- 7.0.8 800 ML OR MORE FROM FLOW PUMP’S INPUT TUBING

a) IMPORTANT! Reattach the Flow Pump’s tubing!

b) IMPORTANT! Remove the clamp from valve #26!

c) Figure below, open Dialysate Line Filter #73's housing and measure flow from the tubing segment shown

for one (1) minute.

Hydraulics Rear

| LLLI LY bt AL L) LRSS
lg: ' b =3 T M P T I BT e

' Ik To Blood Leak Sensor #8
L R =8
A
(Blue) Dialysate Pressure ||
Transducer#9

Valve #25

] ]

d) 800 ml or more collected?

Yes

800 ml or more! A) Return valve #37 and #30 to their distribution board positions;

B) A restriction between Filter #73 and the red dialyzer connector is indicated.

No Less than 800 ml! See parts a through c below:

a)

b)

Return valves #37 AND #30 to their distribution board positions.

Figure above, using a flashlight, check for restrictions (possibly bio-growth) through the

tubing to and from Valve #25, Dialysate Pressure Transducer #9, and Blood Leak Sensor

#8. If arestriction is located this is the problem!

2008T Troubleshooting Guide
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F- 7.0.9 ISOLATE FLOW FROM THE BALANCING CHAMBERS

a) Figure below, clamp and remove the bottom tubing at Pre-Cell #7

b) Direct the tubing into the cylinder.
Pre-Cell #7  Post-Cell #13

a4 ——
e JAr || ClampandRemove Tubing

c) IMPORTANT! Remove the clamps from Pre-Cell #7 AND valve #26

d) Measure flow, from the tubing for one (1) minute. 800 ml or more collected?

Yes 800 or more! A) Clamp and reattach the tubing; B) See procedure number F- 7.1.0
(page 82).

No Less than 800 ml! See parts a and b below:
a) Return valves #30 and #37 to their respective distribution board positions.

b) Read before performing! CAREFULLY repeat from (ABOVE) procedure number F- 7.0.4
(page 73) but if you return here THREE (3) possible bad components: 1) Bad Actuator-

Test Board! OR; 2) Bad Actuator-Test board cable OR; 3) Multiple restricted balancing
chamber valves? #31, #33, #35 and #37
1To LOCATE the Actuator-Test board refer to Figure 4A (page 10)

2To LOCATE valves #31, #33, #35 and #37 refer to Figure 14 (page 76)

F-7.1.0 ISOLATE DIASAFE® FILTER RESTRICTION

a) IMPORTANT! Remove the clamp from the Pre-Cell #7’s tubing.

b) Using a flashlight, check for restrictions (possibly bio-growth), through the tubing, to and from the
balancing chamber valves and the DiaSafe® filter. If no restrictions are located, replace the DiaSafe®

filter per procedure.
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F-

7.3.1 ISOLATE FLOW PUMP ORIENTATION

a)

b)

c)

d)

e)

f)

)

CAUTION! Return valves #30 AND #37 to their PROPER distribution board positions.
CAUTION! “select Program” MUST REMAIN up!
Bood Priss
Select Program [0:00
1
A bucket, filled with at least ten (10) liters (3.0 gallons) tap or RO water, is REQUIRED!
Remove the RED DIALYZER connector from the shunt Deaeration Pump Flow Pump
door and place it into the filled bucket on the floor. “Degas-P” “Elow-P”
Figure right, plug the Flow Pump’s distribution board
connector into the Deaeration Pump’s position “P20- Va
DEGAS-P”. Leave the Deaeration Pump == -
unplugged! REMAINS
VACANT!
If the Flow Pump is plugged in properly you should L
hear it running HARD.
Are LARGE air bubbles flowing from the SUBMERSED §, | L
connector? - REMAINS
VACANT!
Yes Air bubbles seen! The FLOW PUMP may be oriented incorrectly! Figure 17 below shows
CORRECT orientation!
No bubbles! Leaving the Flow Pump plugged in AND the dialyzer connector in the bucket, see
procedure number F- 7.3.2 (page 84).
=B Hl=ps —— e
= :
Al - oy 5 f
_'. ﬁ = ’(_’?‘?\ o' fr'\} & s
i = =
b Hydraulics Front - _.%_ Hydraulics Rear -
| LT e - R L e T =N — ! ;
== a !"."f;':f?"_ rf 1 b
- - Nag NN W T B
Heat Exchanger . | E =] T g
- - S e & ol
& L] Fesh -
| i Flow Motor CCW [{ S W2 3005 e
| e R "i’:_

| ) H ’ M ¥

i i 1| | ' ] [ __ ] AL o® & } o 3 _:... !
| - W, o ] ANy g‘{a -

-t | i, S et — —

" Clear Tubing Flow Pump Head Orientation

Figure 17 — Flow Pump
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E- 7.3.2 ISOLATE ‘SPENT SIDE’ FLOW PATHS

a) Valve connectors will be switched to test ‘spent side’ flow paths to

drain. A second

b) Figure right, at the rear of the machine, remove the tubing from the
Drain (BOTTOM!) nozzle. Flow from the nozzle will be measured.
Good flow is more than 800 ml per minute!

c) ENSURING “Select Program” REMAINS up, perform BOTH PARTS
3 and 4 EVEN IF PART 3 yields bad flow!

bucket and the 1000 ml cylinder is required!

Select Program |

PART 3: a)
b)

c)

d)
e)
f)
PART 4: a)
b)

c)

d)

e)

Place the second bucket behind the drain nozzle.
Plug valve #36 into valve #33'’s distribution board position, “V33".

Watch drain flow (if any) for one (1) minute. If good initially but significantly slows down
indicates an intermittent bad valve #32 or #36. If no flow ENSURE valve #36'’s
connector is placed properly in position “V33". If okay see part d!

Measure flow, into the cylinder, for one (1) minute.

Return valves #36 AND #33 to their distribution board positions.

Record PART 3's measurement, THEN perform PART 4!

Refill the bucket that has the dialyzer connector in it! It MUST NEVER run empty!
Plug valve #38 into valve #31's distribution board position, “V31".

Watch drain flo