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Arizona iiluclear Po~wer Project
P,O. BOX 52034 ~ PHOENIX. ARIZONA85072-2034

CORRECTED ATTACHMENTS

i~fav 15 1987
161-00216-JGH/PGN

( END CORRECTED COPY NORE ATTACHMENTS INCLUDED l

ATTN: Document Control DeeR
Washington, D.C. 20555

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3
Docket Nos. STN 50-528 (License NPF-41)

STN 50-529 (License NPF-51)
STN 50-530 (License NPF-65)

Additional Information — T.S. Amendment 4.6.4.2
File: 87-005-419.05: 87-A-056-026

References: 1) Letter from J. G. Haynes (Air'PP) to G. W. Knighton (NRC)
dated January 23, 1987 (PP39831). Subject: Technical
Specification Amendment-Section 4.6.4.2.

) Telecon cn r'larch 2, 1987, between Hanny Licitra (iNRC)
and Pe«,gy Nelson (ANPP). Subject: Technical Specifica-
tion Amenement — Section 4.6.4.2.

Dear Sir:

The reference (1) letter
PVNGS Units 1, 2 and 3 T

( ) etter transmitted a request for proposed changes to
Tecnnical Specifications, to expand the testing

regimen for the hvdro en rg recombiners. The reference (2) telecon requested
o 'c esting , o tne ., rouen recon-that ANPP provide Section 5, "Periodic T t " .f ', . >yd

o f~cili ate XRC review of this amendment request.

Since the ORi~l Manual fltanual for te.e hydrogen recombiners is designated "Pro rie-
tary it was nec

n roprie-

mation.
necessary to obtain vendor permission to release th's intor-

Attached please find Sect:on 5. "Periodic Testing", of. the 08M Manual
for the hydrogen rocor.:Leige ocor.:Leiners. Also attached is correspondence between
AiNPP and the vendor,:::o<liiy in IorPortioIs «». the tIerio«l!.c testing section.

870<2900 15 8705 5 {
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U.S. Nuclear Regulatory Commission
Additional Information — T.S. Amendment 4.6.4.2
161 -00216
page 2

If you have any questions or require additional information, please call Peggy
Nelson at (602} 371-4252.

Very truly yours,
'l

~Jg p . 'iyzvM-.

J. G. Haynes
Vice President
Nuclear Production

JGH/PGN/rv
Attachment

CC: 0. i~f.

Z. E.
G. il.
E. A.
J. B.
R. P.
A. C.

De i~lichele
Van Brunt, Jr.
Knighton
Licitra
.'lartin
Zimmerman
Gehr,



I

g

sK



I I

ATTACK1ENT TO
161- 00216

Intemaaonol
Aockevtgse Oleqsl~

N1390MMZ30002

SEC)IOi'I 5

PERIODIC TESTING

GENERAL. This sectio' contains the procedures and requirements for periodic
adjustments and testin of' of the Thermal Hydrogen Recombiner System. Included
is the time table for periodic testing to ensure system readiness

5-1. PERIODIC TEST TIME TABLE.

5-2. COLD TEST (LOW-LEVEL TEST). A cold t t '
best is to be performed every

6 months, in accordance with the procedures and requi rements of this sec-ion

5-3. HOT TEST (HIGH-LEVEL TEST). A hot test is to be performed every

18 months in ac cordance with the procedures and requirements of this sec-

tion. The hot test i
test.

s to be performed immediately following a biannual cotd

5-4. PERIODIC TEST PROCEDURES.

NOTE

It is assumed, for the purposes of periodic test-
ing, that the Thermal Hydrogen Recombiner System
is permanently installed at he owner's facil-
ity. Therefore, items such as facility electri-

ha
cal service requirements (vol tage frequency d, an
p sing), recombiner skid inlet and outlet piping
connections, airblast heat, exchanger inlet and
exhaust connections, and power/control cabinet, to
reco. boiner skid interconnecting cable connections
are no: ""ver d in:his sec-ion. Refer to Sec-
tion z ("nsxallation) and Sec"ion 3 (Initial
Svs: l 5 7up and Calibraiion) for details OT

th se subjec:s.



I
's



Intemenonal
AocAeutgne Onaaloe

Nl 390MM230002

5-5. E(UIPMENT REQUIRED. The following equipment is required to perform per-
iodic testing on the Hydrogen Recombiner System:

a. Calibration and test panel assembly (GTPA), part number 280000035-01

b. Thermocouple simulator, Type K

c. Resistance measurement bridge (+0.05K accuracy)

d. Ammeter, clamp-on type, range 0 to 100 A (meter movement preferred,
digital-type acceptable)

e. Thermometer, range up to 150 F (indication only)

f. Water manometer, 0 to 50 in. of water (graduation accuracy shall be

+0.2%)

g. Pneumatic pressure source and pressure regulator to provide 0 to'0 in. of water.

h. Multipen temperature recorder and cabinet interface plug PlllAM for
continuous recording of six (6) Type K thermocouples (optional, see

Figure 5-1)

Megohm bridge, or insulation resistance test set.

NOTE

Test equipment voltage must be adjustable between
500 + 50 Vdc and 1000 + 100 Vdc and current must
not exceed +5 mA with terminals shorted.

5-2

SEE COVER SHEET OR TITLE PAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE
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J111A
(REF)

P111AM (M83723-24R2812X OR EQUIVALENT) MULTI.PEN
RECORDER

TE1

I I—
I I PEN 1

TE2B PEN 2

TE3B PEN

3'E4B

H PEN

4'ESB

PEN

5'E6B

PEN

6'YPE

K THERMOCOUPI.E
EXTENSION WIRE (6 PLACES)

'PEN NUMBER FOR
ILLUSTRATIONONLY

43710-9

Figure 5-1. Mul tipen Recorder Attachment (Optional )

SEE COVER SHEET OR TITLE PAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE



Intemahonal
Roctcurgnc Omslos

N139OIIM230002

5-6. RECORD ING DATA. All pertinent test data, as required by this procedure,

shall be recorded on data sheets (sample data sheets at the end of this sec-

tron). The data sheets shall be kept as permanent record as proof of compli-
ance with the requirements of the Periodic Test Time Table, Paragraph 5-1 ~

Record general data on Data Sheet 5-1 ~

5-7. TEST SETUP. Connect test equipment as follows:

a. Turn faci 1 ity power OFF ~

'I

b. Open power/control cabinet front access door.

c. Remove and retain power/control c ab inet g aIIma shield door bolts.
Open power/control cabinet ganma shiel d door.

d. Remove and retain screws holding temperature controller TIC4/TSL4

swing panel in pl ace. Swing temper ature controller TIC4/TSI 4

outward.

e. Set all equipment controls as specified .in Table 5-1, Column 1 ~

Apply power to test equipment. Allow 15-min warmup time (minimum).

f. Disconnect the following power/control cabinet mating plug and

receptacle:

P103A from J103A

Pl 05A from J 1 05A

Pl 1 2A from J 1 1 2A

5-4

SEE COVER SHEET OR TITLEPAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE
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TABLE 5-1

TEST E(UIPMENT AND POWER/CONTROL CABINET INSTRUMENT SETTINGS

CTPA switch
Power

Displ@ check

S3

S4

Rl

R2

Power/control cabinet TIC4/TSL4

Gain

Reset

Rate

(1) "Click" off at max CCW.

Column 1

On

Normal

Off
Calibrate
Max CCW

Max CCW

7.5 divisions
Max CCW(l)

Max CCW

Column 2

Read

Max CCW

Max CCW

g. Disconnect the following recombiner skid mating plug and receptacle:

1

P106 from J106

P107 from J107

P108 from J108

P101 from J101

h. Connect the calibration and test panel assembly (CTPA), part number

280000035-01, as follows:

CTPA P201 into CTPA J201

CTPA P202 into CTPA J202

CTPA P203 into CTPA J203

CTPA P105AT into power/control cabinet J105A

CTPA J105AT into power/control cabinet P105A

5-5

SFE COVER SHEET OR TITLEPAGE FOR RESTR'ICT IONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE
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CTPA J112AT into power/control cabinet P112A

CTPA P112AT into power/control cabinet J112A

CTPA PlllAT into power/control cabinet JlllA

i. Connect the thermocouple jumper assemblies to the CTPA as follows:

CTPA jack TE2 to CTPA jack TSH2

CTPA jack TE3 to CTPA jack TSH3

CTPA jack TE4 to CTPA jack TIC4/TSL4

CTPA jack TE5 to CTPA jack TSH5

CTPA jack TE6 to CTPA jack TSH6

Connect the water manometer, pneumatic pressure source, and.pressure
regulator to the flow transmi tter, FTl, 1 ocated on the recombiner
skid, as shown in Figure 5-2 ~ Cl ose valves Vl (hi gh pressure) ~ V2

(low pressure), and V13 (bypass) ~ Zero (0) air pressure (0 in. Gf
water column) shall be applied.

NOTE

Use care to keep all recombiner skid and test
equipment pneumatic lines clear of debris.

5-8. COLD TEST PROCEDURES (LOM-LEYEL TESTS).. The following measurement

instrument set point adjustments, and operating tests comprise the COLD, TEST

(LOM-LEYEL TEST). It is recommended that the tests be performed in the order
given below.

5-9. RESISTANCE MEASUREMENTS. The following resistance measurements shall be

performed to verify that all heater elements on the recombiner skid are within
design limits:

5-6

SEE COVER SHEET OR TITLE PAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE
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H I.

V13

V1 V2

'IR SUPPLY

REGULATOR

0 TO 50 in.
WATER MANOMETER

43710-10

Figure 5-2. Transmitter Connections

5-7
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a.. Measure and record on Data Sheet 5-2 the resistance value of the
recombiner skid trickle heaters, the blower motor trickle heater,
and the airblast fan motor trickle heater. The resistance values

measured shall be within the range specified in Table 5-2.

TABLE 5-2

TRICKLE AND PROCESS HEATER RESISTANCE VALUES

Ohms

Trickle heate~ resistance values

Recombiner skid trickle heater resistance range(1) 54.7 to 60.5

Recombiner skid trickle heater parallel resistance range 18.2 to 20.2
Blower motor trickle heater resistance range 432 to 530

Airblast fan motor trickle heater resistance range 432 to 530

Process heater resistance values
Process heater phase-to-neutral resistance range(3) 6.08 to 6.72

(1) Individual heater resistance range.
(2) Three (3) heaters in parallel.
(3) Five (5) heaters in parallel.

NOTE

Temporarily disconnect trickle heat power plug
P109, located on the recombiner skid, prior to
making any resistance measurements. Motor
trickle heaters and indicating lights (DS4) must
be disconnected from the trickle heater wiring
for a correct reading. Reconnect wires and
trickle heat power plug, P109, after resistance
measurements are made.

b. Measure and record on Data Sheet 5-2 the total resistance of each

phase of the wye-connected process heaters located on the recombiner

skid. The resistance values measured shall be within the range

specified in Table 5-2.

SEE COYER SHEET OR TITL.E PAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE
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5-10. INSULATION RESISTANCE MEASUREMENTS. The following insulation resist-
ance measurements shall be performed to verify the integrity of the insulation
system of various components on the recombiner skid:

a ~ Perform a resistance-to-ground test at terminal 317 in the blower
motor junction box. Apply test voltage (1000 + 100 Vdc) until the
resistance value stabilizes, or for 1 min, whichever occurs first.
Record resistance value on Data Sheet 5-3. Verify that the resist-
ance value recorded is not less than 100 megohms. Close and secure

blower motor junction box cover.

b. Perform a resistance-to-ground test at terminal 302 in the airblast
fan motor junction box. Apply test voltage (1000 + 100 Vdc) until
the resistance value stabilizes, or for 1 min, whichever occurs

first. Record resistance value on Data Sheet 5-3. Verify that the
resistance value recorded is not less than 100 megohms. Close and

secure airblast fan motor junction box cover.

c. Perform a resistance-to-ground test at terminal TB6-A in the process
heater junction box. Apply test voltage (1000 + 100 Vdc) until the
resistance value stabilizes, or for 1 min, whichever occurs first.
Record resistance value on Data Sheet 5-3. Verify that the .resist-
ance value recorded is not less than 1 megohm.

d. Perform a resistance-to-ground test at pins A, C, E, G, J, K, N, S,

V, Y, and b at thermocouple terminal box receptacle, J101, located
on the recombiner skid. Apply test. voltage (500 + 50 Vdc) until the
resistance value stabilizes, or for 1 min, whichever occur s first.
Record resistance value on Data Sheet 5-3. Verify that the resist-
ance value recorded is not less than 100 megolms. Reconnect recom-

biner skid mating plug and receptacles P101 and J101.

5-9

SEE COVER SHEET OR TITlEPAGE FOR RESTRICTIONS ON USE OR DISClOSURE OF INFORMATIONON THIS PAGE
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5-11. INSTRUMENT SET POINT VERIFICATIOH/ADJUSTMENT. Perform the following

setup procedures prior to performing the instrument set point verification/
adjustment:

a. Connect power/control cabinet mating plug and receptacle P103A and

J103A.

b. Turn facility power OH.

c. Power/control cabinet SYSTEM READY light will be OH.

d. Depress and release power/control cabinet START switch. Power/

control cabinet TRIPPED status light and LOW recombination tempera-

ture light will b'e OH. Power/control cabinet cooling fans (FANl,

FAN2, FAN3, and FAN4) will be ON.

NOTE

Power has now been applied to power/control cabi-
net instrumentation. Allow 15 min for the cir-
cuitry to stabilize.

5-12. TEMPERATURE SWITCHES. Perform temperature switch set point adjustments

for TSH2, TSH3, TSH5, and TSH6, located in the power/control'abinet, as

follows:

a. Remove the thermocouple jumper from the CTPA jack listed in
Table 5-3 for the temperature switch being adjusted.

b. Connect thermocouple simulator output to the CTpA panel jack.

c. Adjust the thermocouple simulator output to a temperature 50 F below

the set point temperature listed, in Table 5-3 for the temperature

5-1 0

SE COVER SHEET OR TITLEPAGE FOR RESTRICTIONS OH USE OR DISCLOSURE OP INPORMATIONON THIS PAGE
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TABLE 5-3

TEMPERATURE SMITCH SET POINTS

Temperature Switch

TSH2

TSH3

TSH5

TS H6

Set Point
( F)

1357

1 300

1 385

146

CTPA Jack

TSH2

TSH3

TSH5

TSH6

swi tc h being adj usted. The indicating 1 ight on the front of the
temperature switch shall be OH.

d. Slowly increase the thermocoupl e simul ator output until the indicat-
ing light goes OFF ~ Record the temperature in the "Tripped" column

of Data Sheet 5-4 for the temperature switch being adjusted. If the

trip temperature is out of the range of T + 5'F (where T is the set
poi nt temperature listed i n Table 5-3 for the temperature switch

being. adjusted), perform temperature switch adjustments as specified
in 5-1 2. d substeps 1 through 5. Then continue set point veri fica-

tionn

from 5-1 2. c .. If the temperature switch cannot be properly
adjusted after performi ng 5-1 2. d substeps 1 through 5, recal ibrate
the temperature switch in accordance with the manufacturer's

instructions contained in Appendix E ~

I

1 ) Set themocoupl e simulator output, to ambi ent temperature ( 'F ) .

2) Turn the temperature swi tch ZERO and UPPER potenti ometers fully
counterclockwise (CC'M) . The indicating light on the front of
the temperature switch shall be OH.

5-11
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3) Mhile observing the indicating light, turn the ZERO potentio-
eter clockwise (CM) until the indicating 1 ight goes OFF, then

turn the ZERO potentiometer CCM until the indicating light just
comes ON ~

4) Set the thermocouple simul ator output to the set point tempera-

ture listed in Table 5-3 for the temperature switch being

adjusted. The indicating light shall go OFF.

5) Turn the UPPER potentiometer CM until the indicating light
comes ON, then turn the UPPER potentiometer CCM until the

indicating light just goes OFF ~

e. Sl owly reduce the the rmocoupl e simulator output until the indicating
light comes ON ~ Record the temperature in the "Reset" column of
Data Sheet 5-4 for the temperature switch being adjusted.

f. Repeat 5-1 2. d and 5-1 2. e one (1 ) more time. Record data on Data

Sheet 5-4.

g. Remove thermocoupl e simul ator from, CTPA jack. The temperature

swi tch indicati ng light shal 1 be OFF ~

h.. Replace the rmocoup 1 e jumper in CTPA jack. The temperature switch
indicating light shall be ON ~

5-1 3. FLOM SMITCH. Perform flow switch set point verification/adjustment for
FSLl, located i n the power/control cabi net, as fol 1 ows:

a. Turn CTPA potenti ometer(s) Rl and/or R2 CW to obtain a milliampere
indication on CTPA meter H4 of 0.50 mA above the set point listed in
Tabl e 5-4 for FSL1 . The indicating light on the front of the flow
switch shall be ON.

5-1 2

SEE COVER SHEET OR TITLE PAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE
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TABLE 5-4

FLOM CIRCUIT SET POINTS

Flow Switch

FSL1

Set Point (mA)

5.70

Flow Transmitter
Mater Column

(in. )

1} 0.0
2) 5.0
3} 10.0

4) 15. 0

5} Zo. 0

Signal
(mA )

4. 00

8.00
12.00

16.00
20.00

b. Slowly decrease the milliampere signal by turning CTPA potentio-
meter(s ) Rl and/or R2 CCM until the i ndi cati ng light goes OFF.

Record the mi 1 1 i ampe re value, as indicated on CTPA meter H4, in the
"Tripped" column of Data Sheet 5-5 for FSLl . If the tripped value

i s out of the range of A + 0. 10 mA (where A is the set point listed
in Table 5-4 for FSLl ), perform flow switch adjustment as specified
in 5-13.b substeps 1 through 3. Then continue set point verifica-
tion from 5-13. a. 'If the flow switch cannot be properly adjusted

after performing 5-13.b substeps 1 through 3, recalibrate the flow
switch in accordance with the manufacturer ' instructi ons contained

in Appendix E.

1 ) Adjust CTPA potentiometer(s) Rl and/or R2 to obtain a milli-
ampere indication on CTPA meter H4 of A + 0.05 mA (where A is
the set point 1 i sted in Tabl e 5-4 for FSLl ) .

2) Turn the flow swi tch UPPER potenti ometer ful ly CM. The

indicating light on the front of the flow switch shall be OFF.

SEE COyER SHEE, OR TITLE PAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE
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3) While observing the indicating light, turn the UPPER potentio-
meter CCW until the indicating light comes OH, then turn the
UPPER potentiometer CW until the indicating light just goes OFF.

c. Slowly increase the milliampere signal. by turning CTPA potentio-
meter(s) Rl and/or R2 CW until the indicating light comes OH.

Record the milliampere value, as indicated on CTPA meter M4, in the
"Reset" column of Data Sheet 5-5 for FSL1.

d. Repeat 5-13.b and 5-13.c one (1) more time. Record the data on Data

Sheet 5-5.

e. Adjust CTPA potentiometer(s) Rl and/or R2 to achieve an indication
of 4.00 + 0.05 mA on CTPA meter M4. CTPA meter M2 shall indicate
Y + 0.10 volts (where V is equal to one-half the indication on CTPA

meter M4). Record data on Data Sheet 5-5.

f. Adjust CTPA potentiometer(s) Rl and/or R2 to achieve an indication
of 12.00 + 0.05 mA on CTPA meter M4. CTPA meter M2 shall indicate
Y + 0.10 volts (where V is equal to one-half the indication on CTPA

meter M4). Record data on Data Sheet 5-5.

g. Adjust CTPA potentiometer(s) Rl and/or R2 to achieve an indication
of 19.99 + 0.05 mA'n CTPA meter M4. CTPA meter M2 shall indicate
V + 0.10 volts (where Y is equal to one-half the indication on CTPA

meter M4). Record data on Data Sheet 5-5. Adjust CTPA potentio-
meter(s) Rl and/or R2 to achieve an indication of 8.00 + 0.50 mA on

CTPA meter M4.

5-14

SEE COVER SHEET OR TITLE PAGE FOR RESTRICTIONS ON USE OR DISCI.OSURE OF INFORMATIONON THIS PAGE
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Heter H4 di spl ay wi 1 1 bl ank at 1 9. 99 mA.

5-1 4. FLOM TRANSMITTER. Perform flow transmitter verification/adjustment for
FTI, 1 ocated on the recombi ner ski d, as follows:

NOTE

The flow transmitter ZERO and SPAN potentiometers
are located beneath the transmitter nameplate.
Loosen the nameplate screws and slide it upward
to expose the potenti ometers. Mhen al 1 adjustm-
ents are complete, slide the nameplate down and
tighten the nameplate screws.

a. Set the CTPA switches as specified in Table 5-1, Column 2.

~ b. Apply air pressure equal to M + 0.1 in. of water column (where M is
the value of inches of water column listed on Line 1 of Table 5-4

for FTl) to flow transmitter FT1. Record the milliampere value

indicated on CTPA meter H4. If the milliampere value is out of the
range of A + 0.15 mA (where A is the milliampere signal value listed
on Line 'l of Table 5-4 for FTl ), perform flow transmitter adjust-
ments as speci fied in 5-14 ~ b substeps 1 through 3. Then continue
flow transmitter verification from 5-14.c. If the flow transmitter
cannot be properly adjusted after performi ng 5-1 4. b substeps 1

through 3, replace the flow transmitter.
I

1 ) Mith zero (0) air pressure (0 in. of water column) app] i ed to'low transmi tter FTl, adjust the flow transmi tter ZERO

potentiometer to achieve an indication of 4. 00 + 0. 05 mA on

CTPA meter H4.

5-1 5

SEE COVER SHEET OR TITLE PAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE
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2) Apply air pressure equal to M + 0.1 in. of water column (where

W is the value of inches of water column listed on Line 5 of
Table 5-4 for FTl ) to flow transmi tter FTl ~ Adjust the flow
transmi tter SPAN potenti ometer to achieve an indication of
1 9 ~ 99 + 0. 05 mA on CTPA meter M4.

NOTE

Meter M4 display wi 1 1 blank at 1 9. 99 mA.

3} Repeat 5-1 4. b substeps 1 and 2 until no further adjustIF+nts are

necessary. If the flow transmitter cannot be properly adjusted
after repeating 5-1 4 ~ b substeps 1 and 2 ~ replace the f1 ow

transmi tter .

C ~ Apply ai r pressure equal to M + 0. 1 in ..of water column (where M is
the value of inches of water column listed on Line 2 of Table 5-4

for FTl ) to flow transmitter FT1 . The mi 1 1 i ampere value, indi cated

on CTPA meter M4, shall be A + 0. 1 5 mA (where A i s the mi 1 1 i ampere

signal value listed on Line 2 of Table 5-4 for FTl ) . Record the
data on Data Sheet 5-5.

d. Repeat 5-1 4. c for the values listed on Lines 3, 4, and 5 of
Table 5-4 for f1 ow transmitter FTl . Record data on Data Sheet 5-5.
Reduce ai r pressure to zero {0) .

5-1 5. TEMPERATURE CONTROLLER. Perform temperature control 1 er verification/
adjustment for TIC4/TSL4, 1 ocated in the power/control cabinet, as follows:

a, Remove the the rmocoup1 e jumper from the CTPA j ac k TIC4/TSL4 ~

5-1 6
II'EE
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b. Connect thermocoupl e simulator output to CTPA panel jack TIC4/TSL4.

c. Set thermocoupl e simul ator output to T (where T i s the the rmocoupl e

simulator output val ue listed in Table 5-5, Line 1, for TIC4/TSL4) .

TIC4/TSL4 di spl ay shall indicate T + 20'F. Record data on Data

Sheet 5-6. If the TIC4/TSL4 di spl ay indicates beyond the range of
T + 20'F, recal ibrate temper ature controller TIC4/TSL4 in accordance

with the manu facture r ' instructi ons contained in Appendix E.

TABLE 5-5

TEMPERATURE CONTROLLER TIC4/TSL4 SET POINTS

Di spl ay Check

TIC4/TSL4

Instrument

TIC4

TSL4

Simulator Temperature
('F)

1 ) 600

2) 1000

3) 1400

Set Poi nt
( 'F )

1 300

1 255

d. Repeat 5-1 5.c for the val ues 1 isted on Lines 2 and 3 of Table 5-5

for TIC4/TSL4 ~ Record data on Data Sheet 5-6 ~

Increase the the rmocoupl e s imul ator output to a tempe rature 50 'F

above the set poi nt temperature 1 isted in Table 5-5 for TSL4 ~ The

red indi cati ng light on the temperature control 1 er and the power/

control cabinet NORMAL recombination temperature light shall be OH.

The power/control c abi net LOW recombination tempe r ature light shall
be OFF ~

5-1 7

SEE CRIER SHEET OR TITLE PAGE FOR RESTRICTIONS ON USE OR DISCLOSURE OF INFORMATIONON THIS PAGE



~ ~

RockweII
Intemeoonal
Recaoldynr onrialon

N139CMM230002

f. Slowly decrease the thermocouple simulator output until the red

indicating light goes OFF. The red indicating light on the tempera-

ture controller and the power/control cabinet NORMAL recombination

temperature light shall be OFF. The power/control cabinet LOW

recombination temperature light shall be ON ~ Record the temperature
i n the "Tripped" column of Data Sheet 5-6 for TSL4 ~ If the trip

temperature is out of the range of T + 20 F (where 'T is -the set
point temperature listed in Table 5-5 for TSL4), perform temperature
controller adj ustments as speci fied in 5-1 5. f subs teps 1 through 3.

If the temoerature controller cannot be properly adjusted after
repeating 5-15 ~ f substeps 1 through 3, recalibrate temperature con-

trol 1 er TIC4/TSL4 in accordance with the manuf acturer' instructi ons

contained in Appendix E.

1 ) Set the thermocoupl e simul ator output to the set point listed
i n Table 5-5 for TSL4.

2) Turn the temperature controller ALARM potentiometer fully CW.

.The red indicating light on the temperature controller shall be

OFF.

3) While observing the red indicating light on the temperature

controller, turn the ALARM potentiometer CCW until the indicat-
ing light comes ON, then turn the ALARM potentiometer CW until
the indicating light just goes OFF.

g. Slowly increase the thermocouple simulator output until the red

indicating light comes ON. The red indicating light on the tempera-

ture controller and the power/control c ab inet NORMAL recombi n ati on

temperature 1 ight shall be ON ~ The power/control cabinet LOW rec om-

bination temperature light shall be OFF ~ Record the temperature in
the "Reset" column of Data Sheet 5-6 for TSL4.
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h. Repeat 5-15.f and 5-15.g one (1) more time. Record data on Data

Sheet 5-6.

i. Set thermocouple simulator output to 800 F. The red indicating
light on the temperature controller and the power/control cabinet
NORMAL recombination temperature light shall be OFF. The power/
control cabinet LOM recombination temperature light shall be ON.

Remove thermocouple simulator from CTPA jack. The temperature con-

troller displ@ shall indicate -1. The red indicating light on t".e

temperature controller and the power/control cabinet NORMAL recom-

bination temperature light shall be ON. The power/control cabinet
LOW recombination temperature light shall be OFF.

k. Replace thermocouple jumper in CTPA jack. The red indicating light
on the temperature, controller and the power/control cabinet NORHAL

recombination temperature light shall be OFF. The power/control
cabinet LOM recombination temperature light shall be ON.

l. Adjust temperature controller TIC4/TSL4 set point thumbwheels to
1300'F. Adjust the thermocouple simulator output to achieve an

indication of 12.00 + 0.10 mA on CTPA meter Hl.

m. Remove thermocouple simulator frcm CTPA jack. The CTPA meter Hl

shall indicate 4.00 mA. Record data on Data Sheet 5-6.

Replace thermocouple jumper in CTPA jack. The CTPA mete) Hl shall
indicate 12.00 + 1.00 mA. Record data on Data Sheet 5-6.

5 16. LOM-LEYEL POMER TESTING. Perform the following setuP Procedures Prior
to performing low-level power testing:
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a ~ Remove the test equipment attached to the flow transmitter in 5-7.j
(water manometer, pneumatic pressure source, and pressure regu-
lator). Open valves Vl (high pressure) and V2 (low pressure);
valve V13 (bypass) shall remain closed.

NOTE

Use care to keep all recombiner skid and test
equi pment pneumatic 1 ines clear of debris.

b. Connect the following recombiner skid mating plug and receptacle:

P106 into J106

P107 into J107

P108 into J108

c. Di sconnect CTPA plug P111AT from power/control cabinet receptacl e

Jl 1 1 A. (Do not disconnect CTPA plug Pl 1 lAT from power/control
cabinet receptacle Jl 1 lA if optional mul tipen recorder is not used. )

d. Connect mul tipen recorder plug Pl 1 1AM (opti onal, see Figure 5-1 ) to
power/control cabi net receptacl e Jl 1 1A. Record on Data Sheet 5-7

the pen color whi ch corresponds to the thermocoupl e being moni-

tored. Turn multi pen recorder ON ~ Allow time for circuit
stabilization/warmup as recomnended by manufacturer. Lower mul tipen

recorder pens to chart paper. Set chart paper advance system for
1/0 in./min.

NOTE

This is a suggested setting only. The chart
paper advance system can be adjusted as required
to obtain a suitable temperature profile.
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e. Set CTPA switch S3 to position 4.

f. Set temperature controller TIC4/TSL4 set point thumbwheels to 800 F.

g. Depress and hold power/control cabinet START switch or owner remote

START switch. Release after 10 s. Power/control cabinet OPERATING

status light and LOW recombination temperature light shall be ON.

NOTE

The system is now in automatic startup and will-.:."~-
stabilize the 'r'eaction "ch'a'mber" gas'temperature" at .

or near 800 F. ~

5-12. SCR POWER CONTROLLER. Perform SCR power controller verification/
adjustment for JCl, located in the power/control cabinet, as follows:

a. Record the settings of the RATE and RESET controls, located on tem-

perature controller TIC4/TSL4, on Data Sheet 5-8.

b. Turn the RATE control full CCW.

c. Turn the RESET control full'CW to "click" off.

d. Adjust thermocouple simulator output to TIC4/TSL4 to obtain an indi-
cation of 19.99, +0.00, -0.,10 mA on CTPA meter Hl. Verify with a

clamp-on ameter that the current in wires 92, 93, and 108, in the
heater junction box located on the recombiner skid, is continuous
and equal within 10". Record data on Data Sheet 5-8,

NOTE

Heter Hl display will blank at 19.99 mA.
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e. Adjust the thermocouple simulator output to TIC4/TSL4 to obtain an

indication of 4.00, +0.10, -0.00 mA on CTPA meter Ml. Verify with a

clamp-on ameter that the current in wires 92, 93, and 108 is zero
(0). Record data on Data Sheet 5-8.

f. If the proper current values cannot be obtained on the clamp-on

ammeter (i.e., continuous current and zero current), perform the
following adjustments to the BIAS and GAIH potentiometers, located
in the power/control cabinet:

1) Loosen BIAS and GAIH potentiometer locknuts.

2} Adjust thermocouple simulator output to TIC4/TSL4 to obtain an

indication of 19.99, +0.00, -0.10 mA on CTPA meter Ml.

HOTE

Heter h'll display will blank at 19.99 mA.

3) Adjust the GAIH potentiometer to just'achieve a continuous
current in wires 92, 93, and 108, as observed on the clamp-on

ameter.

4} Adjust thermocouple simulator output to TIC4/TSL4 to obtain an

indication of 4.00, +0.10 -.0.00 mA on CTPA meter Ml.

5) Adjust the BIAS potentiometer to just achieve a continuous zero

(0) current in wires 92, 93, and 108, as observed on the

clamp-on ammeter.

6) Repeat 5-17.f substeps 2 through 5.until no further adjustments

are necessary.
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7) Tighten BIAS and GAIN potentiometer 1 ocknuts finger tight + 1/4
to 1/2 turn. Repeat 5-17. f substeps 2 through 5 to verify that

~ tightening of locknuts did not alter potentiometer settings.

g. Remove thermocoupl e simulator from CTPA jack and repl ace thermo-

coupl e jumper.

h. Return temperature control l.er TIC4/TSL4 RATE and RESET controls to
the settings recorded on Data Sheet 5-8.

5-1 8. HOT TEST PROCEDURES (HIGH-LEYEL TESTS) . The following measurements and

operating tests comprise the HOT TEST (HIGH-LEVEL TEST) . It i s recoIImended

that the tests be performed i n the order gi ven below.

5-19. H!GH-LEVEL OPERATION.

follows:
Perform the high-level operation checks as

NOTE

The process variable (PY) referred to in the fol-
lowing steps is the temperature measured by TE4B
and the interpretation of PV (above/below set
poi nt, stable or osci 11 ati ng) 'hal 1 be from the
temperature profile produced by TE4B on CTPA
meter M3 or the optional mul tipen recorder.

Set temperature controller TIC4/TSL4 set point thumbwheel s to 1200'F.

!jOTE

The red indicating light on the temperature con-
troller and the power/control cabinet NORMAL

recombination temperature light shal 1 be OFF.
The power/control cabinet LOW recombination tm-
perature light shal 1 be OH.
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b. Allow the PV to stabilize at or near the 1200 F set point (tempera-
ture profile should have little or no oscillations). The tempera-
ture indicated on TIC4/TSL4 display shall be 1200 + 20'F. Allow the
system to operate at the 1200 F set point for approximately 4 h.

NOTE

Periodically check the temperature profile for
stable operation.

c. Set temperature controller TIC4/TSL4 set point thumbwheels to
500 F. Verify decreasing temperatures on the temperature profile.

d. Remove the thermocouple jumper from.CTPA jack TSH4.

e. When all temperatures on the temperature profile are between 300 to
400'F (TE2, TE3, TE4, TE5, and TE6, as indicated on the multipen
recorder or on CTPA meter M3 with switch S3 rotated to positions 2,

3, 4, 5, and 6, respectively), press the power/control cabinet STOP

SMITCH. The SYSTEM READY light on the power/control cabinet shall
be ON, and all other lights shall be OFF.

f. Turn facility power OFF.

5-20. TEST EgUIPMEHT TEARDOWH AND SYSTEM RESET. The following test equipment

teardown and system reset check list is provided to reestablish the ready mode

of the Thermal Hydrogen Recombiner System.

5-21, TEST EgUIPMEHT TEARDOWN. Perform the following:

a. Turn off power to all test equipment.
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b. Disconnect multipen recorder plug P111AM (optional) or CTPA plug
Pl 1 1AT from power/control cabinet receptacle J111A. Repl ace JlllA
receptacle cover.

n

c. Disconnect the thermocouple jumper assemblies from the CTPA as

follows:

CTPA jack TE2 from CTPA jack TSH2

CTPA jack TE3 from CPTA jack TSH3

CTPA jack TE4 from CTPA jack TIC4/TSL4

CTPA jack TE5 from CTPA jack TSH5

CTPA jack TE6 from CTPA jack TSH6

c
Stow the thermocouple jumper assemblies in the CTPA case upper

storage area.

d. Disconnect the CTPA as follows:

.CTPA P201 from CTPA J201

CTPA P202 from CTPA J202

CTPA P203 from CTPA J203

CTPA P105AT from power/control cabinet J105A

CTPA J105AT from power/control. cabinet P105A

CTPA J112AT from power/control cabinet P112A

CTPA P112AT from power/control cabinet J112A

Replace all plug and receptacle covers. Stow the cable assemblies

in the CTPA case upper storage area.

e. Connect the following power/control cabinet mating plug and

receptacle:
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P105A into J105A

P112A into J112A

f. Remove clamp-on ameter from the heater junction box located on the
recombiner skid. Close and secure heater junction box door.

h. Remove all tools from the power/control cabinet interior.

5-22. SYSTEM RESET. Perform the following to reestablish the system ready

AlOde:

a. Reset temperature controller TIC4/TSL4 set point thumbwheels to
1300'F.

b. Return temperature controller swing panel to normal position.
Torque 19 to 24 in.-lb.

c. CloSe power/control cabinet galnna shield door. Torque to 55 +

5 ft-lb.

d. Close and latch power/control cabinet front access door.

e. Turn facility power ON (or OFF), as required by the facility
operating procedures.

6140F/slw
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DATA SHEET 5-1

GENERAL DATA

1) Recombiner skid serial number...........................
2) Powerfcontrol cabinet serial number.....................
3) Date test started......;................................
4) Date test completed.....................................
5) Ambient temperature ('F)................................
6} Remarks:

Test Technician (sign) Date

guality Assurance (sign)'ate
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DATA SHEET 5-2

RECG4IBINER SKID HEATER RESISTANCE

1 ) Trickle heater resi stance (paral 1 el ) (1 )

OR

Trickle heater resi stance (individual ) ( 2)

2) Blower motor trickle heater resistance(3)

3) Airblast fan motor trickle heater resistance(4)

4) Process heater resistance(5): Phase A-to-neutral
Phase B-to-neutral
Phase C-to-neutral

ohms

ohms
olms
ohms

ohms

ohms

o hns
ohms
ohms

Test Technician (sign) Date

(}ual ity Assurance ( si gn ) Date

(1 ) Measure at trickl e heat junction box, between termi nal s TBl -53 and TB1 -54.
f 2) Measure at trickle heat juncti on box, by removing the appropri ate wi res (53

and 54) for the heater to be measured.
(3) Measure at blower motor junction box, between terminals TB4-53 and TB4-54.
(4) Measure at airbl ast fan motor junction,box, between terminal s TB3-53 and

TB3-54 ~

(5) Measure at heater terminal box, between terminals TB5-92 and TB6-A for
Phase A; TB5-93 and TB6-A for Phase B; and TB5-108 and TB6-A for Phase C.

5-28

SEE CO~ $ HFET OR TITI.E PAGE. FOR RESTRICTIONS ON USE OR OISCI-OSURE OF INFORMATIONON THI$ PAQF



I(

1



~ ~ Q

+OCKWCII~~'I Intemsbonal
IlOCklldyitlDmakwl

N1390MN230002

DATA SHEET 5-3

INSULATION RESISTANCE

1 ) Blower motor (terminal 317-to-ground)

2} Airbl ast fan motor (terminal 302-to-ground)

3) Process heaters (terminal TBG-A-to-ground)

4) Thermocouples (J101-A-to-ground}
(J101-C-to-ground)
( J 1 01 -E-to-ground )
(J101-G-to-ground)
( J 1 01 -J -to-g round )
(J101-K-to-ground)
(J101-N-to-ground}
(J101-S-to-ground)
(J101-V-to-ground)
(J101-Y-to-ground)
(J101-b-to-ground)

megohms

megohms

me gohms

megohms
megohms
megohms
megohms
megohms
megohms

.megohms
megonms
megohms
megohms
megohms

Test Techni ci an ( si gn ) Date

gual'ity Assurance (sign) Date
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DATA SHEET 5-4

TEMPERATURE SMITCH AMUSTMENTS

1) Ambient temperature (from Data Sheet 5-1)

2) Trip and reset data:

Instrument

TSH2

TSH3

TSH5

TSH6

1)
2)

1)
2)

1)
2)

1)
2)

~Tri ed

oF
Ir

4F

'F

oF

F

'F
'F

Reset

'F

'F
F1

'F
F

Test Technician (sign) Date

equality Assurance (sign) ~ Date
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DATA SHEET 5-5

FLOW CIRCUIT ADJUSTMENTS

1 ) Trip and reset data:

Instrument ~Trs ed Reset

FSL1 1 )
2)

mA
mA

2) Flow check:

FSL1 1 )
2)

Heter M4 Meter H2

3) Adjustment and verification data for FTl:

Water Col urn Meter H4
a) Linearity check:

Table 5-4, Line 1

Table 5-4
~ Line 2

Table 5-4, Line 3
Table 5-4, Line 4
Table 5-4, Line 5

in.
in.
in.
in.
in ~

mA
mA
mA

mA
mA

Test Technici an (sign) Date

qual i ty Assurance f si gn) Date
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DATA SHEET 5-6

TEMPERATURE CONTROLLER AMUSTMENTS

1) Display data:

Instrument

TIC4/TSL4

Simul ator Temperature

600'F
1000'F
1400'F

Disol Temperature

'F
oF

F

2) Trip and reset data:

Instrument Tri seed Reset

TSL4 1 )

2)
'F
'F

'F

3) Adjustments: Simul ator Output

~
F

~emaved
Replaced

Mete r Ml

mA
mA

mA

Test Technician (sign) Date

Quality Assurance (sign) Date
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DATA SHEET 5-7

THERHOCOUPLE/PEN RECORDER IDENTIFICATION

Thermocouple

TEl

Pen Color

TE2B

TE3B

TE4B

TEBB

TE6B

Test Technici an (sign) Date

equality Assurance (sign) Date
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DATA SHEET 5-8

SCR POWER CONTROLLER ADJUSTMENTS

1) TIC4/TSL4 settings: Rate.....

Reset....

2) Continuous and equal current: Mire 92
Wire 93
Wire 108
Meter Ml

A
A
A
mA

3) Zero current: Wire 92
Wire 93
Mire 108
Meter Ml

A
A
A
mA

Test Technician (sign) Date

{}uality Assurance (sign) Date
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ATTAC)E')ENT TQ

.161- QQ216

Arl~na Nuclear Peony Pro)~
>>,o. BOX~ ~ ~HIX.hPQ? Ct4h a5012.~

Y>r. Ban)t Yabba
Ro:ketdyne Dfviaicn
Rockwell Int rnational
6633 Canoga Avenue
Canoga Pork, Californ'a 9130~

))By 1 5

Dear Hr. Yabbs,

Concerning uvr te)ephone conversation of Apr' 3> 19SI ve agreed that
tht follow'ing opcrat.ion of the hydr Een recombi ner would b" ccr>sfderad
@)thin the expected parameters for ",.or", i operation.

in .i el star:up of the recon>biner vhen the t.a"perature heats up tn
the setpoint., an overshoot cr nsient of 50'. cou'd be possible. This
50 cycle shou'd decay away ri .hin three cycles ro a steady state
operation of + 20' of the setpoin:.

Fssent'al3.y,
uf c or H)e
between trans
experience op
problem t"i"4
npe> t ion oi

'he proble...s ve have had conce™ing the pars.";eters ".o
acoabiner i'ere semantic, ac 40 had nnt dif:enz'ated
ient. and stead> state n; eration of th«syster.. Proc> ny
crating the system here at. Pa';o Verde, ~e shou'd have zo
a tranaien: overshoot a) lorna le o: ';0" and a st a='y state

20'." .

t'e a)so discussed t)~e operation ranre «here rancor:.bination is ta);™~
place in t)ie taco;,.boner. This ran);e beg,'ns at l'50'P ~h'=h ='s:he
llauto ign 'tinn poin't for hydro).'.en Mi h n t >~ re -bine ws >c

terperature increasea o the set point cf .'300':, the eif ici ncy oi
the recn-..biner ir;prcves until the dns'.pn racer:bin=tion ".'s cs'king place.
twy temperature above l300 ~ovid not deter:he reco"...b.'nation, but. vould
also not improve it, assuring the '0 Cad . ov rat.e. Of course ' the
terperaturc cli=bs too "..uch, the trip poin= «s reach d ard the un'".
autos>stoically shuts dowv, as desi);ned.

Any infnrriat.ion concern'.np the desi).n i!oi jtc.".~vraturc curves that
she~ the expected design reconbfnatfon efficiency o: this unit. thai.
you could send us vou}d bo spprecf at&, in addition:o a fo~-3 l<.tet:
statinp tha> a transient overshoot oi 50'co a s eady s".a.e opera.yon
of -'0' is alloaab'le chen startinp up the ". co;„biner ~ Me vill. uae
t .is as g paid 3fne w~»en vr jti>nr, the nev site Tachn'>ca) 5;>coif ication
'or calibrating, and tescin), tlat ne~ zeco-...bincr systeai.

Sinner a] y,

hri.onn Yuc!cnr power":ro~ai t
)'.0. hox

.'003''li~>t

n) x. Ar i rona o'>03 /- 203»
Y>l nl ) on 629t>
Al tn: l))31 8't t sch
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ATI'ACIME'AT TO
161- 00216 Rockwell lnlernallonal Corporauon

6633 Canoga Avenue
Canoga Park. Caliiornia 91304

Telex: 698478
RQGKeTOYN civpK

Floe) ":all
I ate rnatianc; I

June 9, 1986 In reply refer to 86RCO?838

Nr. William K. Stesch
Arizona Nuclear Power Project
Post Office Box 620034
Phoenix, Arizona 86072-2034

Reference: ANP Letter Dated l1ay 15, 1986
William Stesch to H. Yobs

Subject: Palo Verde Hydrogen Recombiners
Recombiner Start-up Operations

Dear Hr. Stesch:

The following information is provided in response to the referenced
letter. During the initial start-up of the recombiner when the system
is in the heat-up mode and the process gas temoerature neaTs uo to the
set point, an overshoot,transient of 50o F. can be expected. The over-
shoot should decay within three cycles to a steady state operation
(+ 2o F. of the set point).

Thi-s 'condition is considered normal for recombiner start-uo opera~ion.
f however, decay to set point + 20o F. does not occur, adjus ament of

the temperature controller settings wi.ll be necessary to achieve the
normal operating parameters.

Attached is a curve reflecting the residence time vs temperature for
recombination of hydrogen in air at various flow rates (provided =or
information only).

Very truly yours,

R. J. Cardenas
Reccmbiner Staff

Attachments: a)

o)

AlrP 5I /G6 reTe} e<c d 1 et ov

r,esidence ;ime vs temoerature Tor
Hydrogen Reccmbina-.'on Curve.'
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