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APOLLO/SATURN PAGE
DATE: DECEMBER 9, 1968 T TEST NO. Iv—26;6§
Revision 002 VEHICLE GSE
: -
' 1~7
— THE RESPONSIBLE SYSTEM ENGINEER WILL ANNOUNCE THL RFVJS[ON LEVEL AND ALL OUT-
STANDING PROCEDURE CHANGE REQUESTS (PCR) OF THE PROCEDURE USED AS THE OFFICIAL
TEST COPY TC ALL PERSONNEL INVOLVED IN [HE TEST. QV—-—-
GSCU PREVENTIVE MAINTENANCE  SECTION |
A.  EQUIPMENT REQUIREMENTS
15 TORQUE: WRENCHES AND TORQUE ANALYZER WITH CURRENT CALIBRATION CERTIF{-
CATION.
2. GSCU CONTROL/MONITOR TEST SET SKLVO-22-004 AND POWER SUFPLY
SKLVO-22-0382.
3. DOW CORNING NO. 4, OR EQUIVALENT.
4, LEAK DETECTOR SOLUTION.
f 5. SUN OIL CO SUNISO 36 COMPRESSOR OIL, (OR EQUIVALENT).
B ENGINEER OIL SAE NO. 10.
g Vo ENGINEER OIL SAE NO. 10-30.
. P CRC-55b SURFACE SHIELD, OR EQUIVALENT.
é 9. WATER/METHANOL FILTER P/N 8C00-000644.
| 10. ONE SET OF MECHANICS GENERAL PURPOSE TOOLS.
11.: REFRIGERANT R-12.
12, SIMPSON MODEL 388 THERM-O-METER OR EQUIVALENT.
i3 DOW CORNING NO. 55, OR EQUIVALENT. i
dhe s5CU HEAT LOAD SIMULATOR. g
f e 2-1"" DIAMETER FLEX HOSES 8' OR MORE IN LENGTH. é
? lo. 2-1"" FEMALE QUICK DISCONNECTS. E
i 17 AIR LINE WITH SHOP NOZZLE.
% 18. FACE SHIELDS OR GOGGLES.
é 19, COMPARTMENT GN2 PURGE SWITCH JUMPER.
: 2. 1/4" FLEX LINE 10' OR MORE IN LENGTH.
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" PAGE
DECEMBER 9, 1968 APOLLO/SATURN IV-26163
BATE: LAUNCH OPERATIONS FEST HO,
Revision 002 VEHICLE GSE
21.  REFRIGERATION SERVICE MANIFOLD WITH GAUGES.
22.  VACUUM CLEANER.
23.  0-150 PSIG PNEUMATIC TEST PANEL, GAUGE ACCURACY 1/2% OF FULL SCALE
MIN.
24, FLEX LINES 3/8'" DIA. WITH MS28760-6 END FITTINGS, 1700 PSIG WORKING
PRESS .
25.  GSCU REFRIGERANT CHARING STAND.
26.  CALIBRATION PROBE, JAMES POND AND CLARK P/N P25-425.
27.  CALIBRATION PROBE FUTURECRAFT P/N 90626-3 (3 REQUIRED).
28.  GSCU REFRIGERATION GAUGE CALIBRATION TEST PANEL.
29.  K-BOTTLE FILLED WITH GN, PER MSFC-SPEC-234 AND EQUIPPED WITH A HARRIS
P/N 92HE125 OR EQUAL PRESSURE REGULATOR.
30.  HALOGEN LEAK DETECTOR GENERAL ELECTRIC TYPE H2 OR EQUAL.
B.  SPECIAL REQUIREMENTS | 55
¥ STEPS F AND G SECTION I, STEP C, SECTION II OF THIS PROCEDURE ARE I-7
THE ONLY SECTIONS THAT CONTAIN HAZARDOUS OPERATIONS.
2. ONCE W/M LINES ARE IN PLACE AND THE SYSTEM 1S TO BE OPERATED AS A
CLOSED LOOP, FIRE AND SAFETY SUPPORT CAN BE DISMISSED UNTIL IT IS
NECESSARY TO BREAK THE SYSTEM AGAIN.
IF THE GSCU HAS NOT BEEN RUN DURING ANY ONE WEEK INTERVAL, IT SHALL 1-7
, BE OPERATED FOR A ONE HALF HOUR PERIOD.
: 4.  ALL DEFICIENCIES NOTED DURING PERFORMANCE OF THIS PROCEDURE SHALL
: BE DOCUMENTED USING A DEFECT CAP.
NOTE
WHEN MAKING OR BREAKING
CONNECTIONS IN THE
WATER/METHANOL SYSTEM,
EXERCISE CAUTION TO
INSURE CLEANLINESS IS
NOT COMPROMISED.
g’

KSC FORM 23-81C (6/64)
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DATE: LAUNCH OPERATIONS o T o 1V-26163
REVISION (02 YrHICES GSE
' 5.  WATER/METHANO! 1S POTENTIALLY HAZARDOUS, BUE 1O 1S TOXICITY AND
— FLAMMABLLITY . PERSONNEL [HVOIVEDR TIL OPERATIONS 1N WHi<H FXPOSURE
IO WATER/METHANGL MIGHT BE REASONABLY AMTIiCIPATED MUST HAVE
RECECIVED INSTRUCTION IN EMERGENCY PROCELDURES PRIOR TO PARTICIPAT-
ING IN THOSE OPERATIONS. THE FOILOWING MINIMUM PRECAUTIONS SHALL
BE OBSERVED.
(A) PERSONNEL SHALL WEAR COTTCHN TOVERALLS, GOGGLES OR EYESHIELDS
AND IMPERMEABLE GLOVES.
(B) IN THE EVENT WATER-METHANGL. 15 SPILLED AND COMES IN CONTACT
WITH THE SKIN, IMMEDIATELY RINSE WITH WATER.
(C) IN THE EVENT WATER-METHANOL COMES IN CONTACT WITH ANYONE'S
EYES, IMMEDIATELY RINSE WiTH COPIOUS AMOUNTS OF WATL.R AND
ESCORT TO THE MEDICAL FACILITY FOR TKEATMENT.
(D) AVOID EXCESSIVE INHALATIOIN OF FUMES.
(E) BE AWARE OF THE LOCATION OF FIRE EXTVINGUISHERS AND FOW TO USE
! THEM.
! !
} e {
' NOTE, l
|
‘I OPERATIONS WHICH ARE |
| POTENTIALLY HAZARDOUS §
g WILL COMMENCE ONLY i
g WITH CONCURRENCE OF ;
i THE SYSTLMS SAFETY §
; SUPERVISOR, ;
i
!
3
6.  PERSONNEL REQUIREMENTS ;
(A) TECHNICAL i
i (1) 2 TECHNICIANS f
!
(2) 1 ENGINEER ;
: i
’ (3) QUALITY INSPECTOR ;
z.
f |
| NOTE ?
é THE ABOVE TECHNICAL PER-
SONNEL REQUIREMENTS MAY :
T BE VARIED BY THE ENGINEER ;
é IN CHARGE. {
i
§
i :
i i
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DATE: . TEST NO. 3 -2 3

sl e LAUNCH OPERATIONS = _ or
(B) SUPPORT

-

(1) SYSTEM SAFETY SUPERVISOR OR HIS DESIGNEE.

(2) FIREMAN

NOTE

THE ABOVE SUPPORT
PERSONNEL REQUIRE-
MENTS MAY BE VARIED
BY THE SYSTEM SAFETY
SUPERVISOR.

yir. IN ADDITION TO THE REQUIREMENTS OF T.0. 00-25-223, ALL FLEX HOSES
‘ INSTALLED FOR THIS TEST PRESSURIZED TO 150 PSIG OR GREATER MUST

! BE RESTRAINED WITH APPROVED CLAMPS OR CHAINS AT EACH END, ACROSS
' EACH UNION AND MUST BE SECURED EACH S1X FEET OF RUN.

8. PRESSURIZED EQUIPMENT MUST BE DEPRESSURIZED BEFORE ATTEMPTING ANY
REPAIRS OR DISCONNECTING. ' ;

’ 9. FACE SHIELDS OR SAFETY GOGGLES MUST BE WORN BY PERSONNEL PERFORM- s’
§ ING LEAK CHECKS, DISCONNECTING OR VENTING LINES, DURING VALIDATION
OF PRESSURIZED SYSTEMS, OR AS DIRECTED BY SUPERVISION.

2 10. A CONTROLLED AREA WILL BE ESTABLISHED AROUND THE TEST AREA DURING
THE PERFORMANCE OF THIS PROCEDURE, ALLOWING ONLY PERSONNEL DIRECTLY
5 [INVOLVED IN THE OPERATION TO ENTER THE AREA.

PRIOR TO APPLYING POWER OR GAS, THE TEST UNITS MUST BE BONDED TO
; DESIGNATED FACILITY GROUNDS.

LR THE REQUIRED FIRE AND SAFETY SUPPPORT SHALL BE SCHEDULED PRIOR TO I[=7
THE START OF SECTION F CR SECTION G SECTION I, OR SECTION C SECTION
[I, THROUGH THE COMPLEX SUPPORT OFFICE.

i5. SUPERVISION SHALL INSURE THAT THE AREA IS CLEARED OF ALL FLAMMABLE
MATERIAL AND THAT THE SAFETY SHOWER/EYE BATH AND FIRE WATER SYSTEMS

E ARE OPERATIONAL.

? (A) IN THE EVENT THE SAFETY SHOWER/EYE BATH IS NOT OPERATIONAL,
} THE FIREMAN WILL STANDBY WITH A CHARGED HAND HOSE.

14. THIS PROCEDURE 1S GOVERNED FROM A SAFETY STANDPOINT BY THE KSC SAFETY
OFFICER. IN NO CASE WILL SAFETY REQUIREMENTS BE CHANGED, MODIFIED,
OR WAIVED WITHOUT APPROVAL OF THE KSC SAFETY OFFICE. WHEN OPERATIONS
ARE TO BE PERFORMED ON CKAFS, DEVIATIONS MUST BE COORDINATED WITH THE
PAA PAD SAFETY OFFICE AND FINAL APPROVAL SHALL REST WITH THE RANGE

SAFETY OFFICE (ETDM).

P SO

s e e
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3. VERIFY ILLUMINATION OF FOLLOWING INDICATORS"
(A)  "PUMP ON"
(B)  "CONDENSOR FAN ON"
(C)  ""COMPRESSOR ON'
‘u. VERIFY "MOTOR HEATERS ON'" INDICATOR IS EXTINGUISHED.

ADJUST THE WATER/METHANOL FLOW CONTROL VALVE (A13537) AND THE BYPASS
VALVE (A13486) UNTIL 50 PSIG [S INDICATED ON WATER/METHANOL SUPPLY
PRESSURE GAUGE (A13480).

N
.

b. ALLOW THE UNIT TO OPERATE FOR A PERIOD OF ONE HALF HOUR.

(A) OPERATE W/M INCREASE/DECREASE TEMPERATURE SWITCH (S16) AND
OBSERVE CHANGE IN GSCU COOLANT TEMPERATURE AND THE CAPABILITY

|

g

TO STABILIZE. RECORD TEMPERATURES AT SET POINT 0 PSI
AND SET POINT 20 PSI .

(B) OBSERVE REFRIGERANT LIQUID LINE SIGHT GLASS FOR BUBBLES WHILE
TEMPERATURE IS DECREASING.

NOTE

THE TIME TO STABILIZE
VARIES FROM 2 TO 30
MINUTES WITH THE DIF-
FERENT GSCU'S. IF
TEMPERATURE DOES NOT
STABILIZE IT WILL BE
NECESSARY TO PERFORM
SECTION F OF THIS PRO-
CEDURE .

(C) OBSERVE FOR EVIDENCE OF W/M LEAKS.

SHUT DOWN THE GSCU BY DEPRESSING THE SYSTEM STOP SWITCH (S2).

~d

W

SECURE THE GSCU PER PROCEDURE 1V-31108, SECTION E.

£ . MONTHLY MAINTENANCE PROCEDURE

1. VISUALLY INSPECT THE ASSEMBLIES AND COMPONENTS FOR DEFECTS RESULTING
FROM WEAR, AGE, OR ENVIRONMENT.

(A) TIGHTEN ALL LOOSENED BRACKETS, CLAMPS, ATTACHMENT HARDWARE,
COMPONENTS, ETC.

.

KSC FORM 23-81C (6 '64)
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DATE: DECEMBER 9, 1968 LAUNCH OPERATIONS z:cﬂ- 1V-26163

REVISION (002 GSE

. (8) INSPECT AIR LOUVRES, VALVES, PNEUMATIC OPERATORS, ETC. TO
\; VERIFY THEY OPERATE FREELY.

(C) CLEAN THE ENTIRETY OF THE TWO COMPARTMENTS AND ALL ASSEMBLIES
WITH SOFT BRISTLE BRUSHES. VACUUM CLEANER AND RAGS AS

REQUIRED.

(D) INSPECT COVER SEALS AND/OR SWITCH BOOTS.

2.  OPERATE THE GSCU AS OUTLINED IN PARAGRAPHS D.1, THROUGH D.7.
(A) REPLACE ANY INDICATOR LIGHTS THAT ARE INOPERATIVE.
(B) REPLACE ANY PANEL LIGHTS THAT ARE INOPERATIVE.

(C) OBSERVE THE OPERATION OF THE REFRIGERANT COMPRESSOR CONDENSER
FAN AND MOTOR, AND THE COOLANT PUMP AND MOTOR.

IF ANY EXCESSIVE NOISE OR VIBRATION IS NOTED, CONSULT THE
""INSTRUMENT UNIT GROUND SUPPORT COOLING UNIT MANUAL'.
MSFC-MAN-008 FOR CORRECTIVE ACTION.

(D) SAMPLE THE GSCU W/M PER TEST PROCEDURE 1V-24211, "WATER/METHANOL
"SAMPLING TEST'" IF REQUIRED.

3. PERFORM THE FOLLOWING LUBRICATION OPERATIONS AS REQUIRED.

o (A) ADD SAE 10-30 ENGINE OIL TO THE PROPER LEVEL IF THE COOLANT PUMP
SIGHT GLASS INDICATES THE LEVEL IS LOW.

(B) AFTER BRUSHING CLEAN THE DAMPER BLADE BEARINGS, ADD SAE 10 ENGINE
OIL BETWEEN THE BLADES AND FRAME. ALLOW 30 MIN FOR PENETRATION.

WIPE OFF ALL EXCESS OIL.

L. VERIFY THAT ALL GAUGES ARE IN CURRENT CALIBRATION, IF NOT CALIBRATE
AS REQUIRED.

D AFTER CLEANING ALL LINES, COMPONENTS AND ASSEMBLIES IN THE REFRIGERATION
COMPARTMENT; SPRAY THOROUGHLY WITH CRC 556 SURFACE SHIELD FOR CORROSION

PREVENTION.

0. INSPECT ALL ACCESSABLE ELECTRICAL CONNECTIONS WITHOUT REMOVING MAJOR I-2
COMPONENTS PARTS AT TERMINAL BOARDS FOR CORROSION AND ASSURE THAT
CONNECTIONS ARE TIGHT. INSPECT ACCESSABLE CONTACTORS FOR PITTER
CONTACTS AND ALL ACCESSABLE CABLES FOR DETERIATION OF INSULATION
OR OTHER DEFECTS.

KRSC FORM 23-81C (6784)
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’ LAUMCH OPERATIONS 1V-26163
Revision 002 VEHICLE
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]
NOTE
THE ELECTRICAL CONNECTOR, TER-
MINAL BOARDS, AND CONTACTORS
THAT ARE NOT INSPECTED ON
REGULAR MONTHLY PM WILL BE IN-
SPECTED AFTER EACH LAUNCH OR
WHENEVER THE GSCU IS DIS-
ASSEMBLED FOR MAINTENANCE.
7 CLEAN GUIDES AND SEALS OF RELIEF VALVE Al13546 TO INSURE PROPER
OPERATION.
8is REMOVE COMPARTMENT GNop PURGE SWITCH JUMPER AND RECONNECT CABLE TO
GN2 PRESSURE LOW SWITCH.
H g. REINSTALL THE COVERS ON THE PRESSURIZED COMPARTMENT AND THE REFRIGE-
| RATION COMPARTMENT. TORQUE PRESSURIZED COMPARTMENT COVER ATTACHING
HARDWARE TO 50 * 5 INCH POUNDS.
10. VERIFY COMPARTMENT GN2 LOW INDICATOR IS EXTINGUISHED.
1ls SECURE THE GSCU PER PROCEDURE 1V-31108, SECTION E. D
12 THE INSULATION RESISTANCE OF THE MOTOR WINDINGS SHALL BE CHECKED AT
LEAST ONCE EACH YEAR IN ACCORDANCE WITH MSFC-MAN-008. ’
T “FERATURE STABILIZATION AND RANGE ADJUSTMENT.
§ (VOID IF INITIALED BY ENGINEER IN CHARGE ...)
!
; 1. [F OTHER GSCU IS REQUIRED FOR EXTERNAL CIRCULATION OR POWER SUPPORT,
CONNECT HEAT LOAD SIMULATOR IN SERIES WITH W/M RETURN LINE (A13506)
§ PER A.B.C. BELOW.
3 [F OTHER GSCU IS NOT REQUIRED FOR EXTERNAL CIRCULATION OR POWER
? SUPPORT, CONNECT HEAT LOAD SIMULATOR TO AUXILIARY W/M SUPPLY AND
RETURN LINES AT END OF SWING ARM #7, AND CONNECT GN2 PURGE LINE TO
§ HEAT LOAD SIMULATOR PER C. BELOW.
; CA) USING THE NECESSARY FITTINGS AND FLEX LTNES CONNECT THE HEAT
[ LOAD SIMULATOR BETWEEN W/M RCTURN LINE A13506 AND THE W/M TANK.
(B) VERIFY ALL CIRCUIT BREAKERS ARE IN THE OFF POSITION, THEN
CONNECT 440 VAC FACILITY POWER TO THE HEAT LOAD SIMULATOR.
~

KSC FORM 23-81C (8/64)
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DECEMBER 9, 1968 TEST NO. IV-26163

LAUNCH OPERATIONS
VEHICLE GSE

|
&=

(C) CONNECT A 1/4'" FLEXLINE TO THE 750-50 PANEL (260 FT. LEVEL OF
LUTD VENT PORT AND TORQUE FITTING TO 135-150 INCH POUNDS; CON-
NECT OTHER END OF FLEXLINE TO HEAT LOAD SIMULATOR (Q.D. CON-
NECTION).

NOTE

POWER CANNOT BE APPL.IED
TO THE HEAT LOAD SIMU-
LATOR UNLESS THE GN
PURGE IS APPLIED AN
WILL BE INTERRUPTED IF
THE PURGE IS DISCON-
NECTED OR THE W/M TEM-
PERATURE WITHIN THE
SIMULATOR EXCEEDS 90° F.

INSTALL THERMOCOUPLE PROBES AND INSULATE AS NECESSARY ON THE SUCTION
LINE, EVAPORATOR OUTLET AND WATER METHANOL RETURN FITTING ON THE
TANK.

DEPRESS SYSTEM START SWITCH (S1).

NOTE

ALLOW W/M TO CIRCULATE
FOR AT LEAST 5 MINUTES
PRIOR TO APPLYING ANY
HEAT LOAD TO INSURE

THAT SIMULATOR IS FILLED.

DECREASE SET POINT TO "O0' PSI BY DEPRESSING (S16).

APPLY 10 Kw HEAT LOAD.

OBSERVE THE REFRIGERANT LINE SIGHT GLASS TO DETERMINE IF THE CHARGE
OF R-12 IS ADEQUATE.

[F NECESSARY REPLENISH THE REFRIGERANT CHARGE USING PROCEDURE
1BM-906-004.

IF REFRIGERANT REPLENISHMENT WAS NECESSARY DETERMINE IF INSTABILITY
PROBLEM STILL EXISTS.

KSC FORM 23-81C (8/84)
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1]l

12

CLTERMINE IF

(INSTABILITY 15 CAUSED BY THE PNLEUMATIC CONTROLLER OR

REFRUGERATION SYSTEM. REFERENCE PARAGRAPH 3-YA PAGE 3-16 OF

MSFC-~MAN-008.

NOTE
IF INSTABILITY IS ATTRI-
BUTED TO THE PNEUMATIC
CONTROL SYSTEM PERFORM
STEPS 10 THROUGH 12. IF
INSTABILITY 1S ATTRIBUTED
TO THE REFRIGERATION SYS-
TEM PERFORM STEPS 13
THROUGH 18,

INSURE, BY OBSERVATION OF THE SET POINT GAUGE A13580, THAT THE SET
POINT REGULATOR OUTPUT IS STABLE.

REMOVE COVER FROM PNEUMATIC CONTROLLER AND VISUALLY INSPECT COMPLETE

CONTROLLER.

" CLEAN, ADJUST: AND OR LUBRICATE PIVOTS AND ADJUST SETTINGS AS NECESSARY

TO ATTAIN STABILITY WITHIN THE CONTROLLER. REFERENCE PARAGRAPH 3-216
PAGE 3-132 OF MSFC-MAN-008.

NOTE

IT MAY BE NECESSARY TO
REMOVE THE PNEUMATIC
CONTROLLER FROM THE GSCU
TO ACCOMPLISH STEP 12.

NOTE

OBSERVE GAUGES FOR SURG-
ING OF REFRIGERATION
SYSTEM. DURING REFRIGER-
ATION ADJUSTMENTS SET
POINT AND HEAT LOAD MAY
BE VARIED TO ESTABLISH
THE CONDITIONS REQUIRED.

g

KSC FORM 23-81C (8/¢64)



























































































































