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1.0 PURPOSE
To ascertain whether or not a main feedwater line or auxiliary feedwater line
water hammer will result from the covering of the feedwater spargers followinz
their uncover and drainage at various pressures and auxiliary feedwater flow
rates. Due to the symmetry of the feedwater lines and the nearness of the
containment access to the B steam generator, the feedwater piping connected to
the B steam generator will be tested for a water hammer. Test will be conducte
at 200 psi and 900 psi on secondary side.
2.0 REFERENCES
2.1 Combustion Engineering letter to Consumers dated December 7, 1979
entitled Guideline for Palisades Water Hammer 7est.
2.2 NUREG 0291 - An Evaluation of PWR Steam Generatdr Water Hammer.
2.3 NSC Report entitles Evaluation of Auxiliary Feedwater Hammer at Pasliszde
Plant 7/9/79.
2.4 NSC Report entitles Potential for Auxiliary Feecwater and Main Feedwater
Water Hammer at Palisades Plant 2/24/77.
2.5 Test and test data from the Feedwater Line Water Hammer Test conducted
at Palisades after Core 4 reload.
2.6 Operating Procedure GOP 2.
2.7 Standard Operation Procedure SOP 12 Feedwater System
3.0 PREREQUISITES
3.1 Instrumentation including ftyrain gauges, pressure sensors, amplifiers

and recorders have been
operational. B:

nsyalled and verified by Test Engineer to be
poud iMformation hgs'been recorded on the recorders.

Verifidd: “ g)/'q e . Date: /R-/¢ -8R/
: S /XTI~y
3.2 All personnel are cleared from containment.

Shift Supecrvisor: 'Q;f/ ey
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8207110377 840707 |
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3.3

3.4

3.5

3.7

Communication has been esta

72 1987
/2y —2/

Plant in heatup per GOP
at 3820 F. (this corrp¥popds to 200 psi in steaz generator).

Test Engineer: P I/ ~& )

et
7

Verification of reasonably lowest achievable councentration of non-

-condensible gases in seconda system (feedweter line, S.G.) shall
g >

be made by Test Engineer through consultation with the Chemistry
Department.

4ﬁf”‘ #ho Leaph v A s -ro =87
-t =&
Verified: > T Date: /2 °7€ /

‘ished between persoanel in Control Room anc

ith bubble formed in pressurizer andAT hot

——
yVad

Tesi/E/gfﬁéer ark cognizant of all phases of test.
o« 7257 /)

e S - : ~ Date: r2~r0-41
4
24 %75'/"/‘ Date: /4 —=/y-F/
' Date:
Date:

Notify QC prior to start of t@ &//777 P
i . . el - -
QC Inspector: «SMM
s —

4.0 PRECAUTIONS AND LIMITATIONS

4.1

4.2

4.3

4.4

When adding feedwater during a test, PCS temperature and pressure will

drop which will result in a shrinkage of PCS.

If during a test indications of a water hammer are present, remainder of
test shall be aborted unless evaluation of test data proves otherwise.

If during a test indications of a water hammer are present, consideration
shall be given to EOP 6 main stecam line break/main feedwater line break

inside containment.

At the discretion of the Test Engincer, steps can be terminated early
and reinitialized. . :

QUL T Date: ngzla[g( _

Chart strip recordings must be labeled for each test in matrix with date, .

time, pressurc in S.G. and refill rate.
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4.6 Consideration shall be given to actual vs. indiczted steam generator
level. :

4.7 Steam Generator level referenced in this procedure shall be from the
narrow range indicators.

4.8 Pressurizer heaters shall be kept on. Pressure .will be controlled
through cycling of spray valves. -

4.9 Pressurizer level control may have to be put in manual at large auxiliar
feedwater flow rates.

4.10 Operable charging pumps will be put in auto.

4.11 Boron concentration shall be at cold shutdown concentration or greater.

PROCEDURE ' ' -

5.1 Isolate A steam generator by closing MO0-0501 amd CV-0737A.

5.2 Stabilize PCS at 3820 F. or 532° F, (¥ 5° F.) depending on whether stezs
generator 200 psi or 900 psi test is being done through adjustment of
MO-0510 and CV-07306A.

5.3 Close CV-0736A and ,adjust MO-0510 to drop steam generator B level to 5%
while maintaining primary system temperature at value of Step 5.2.
NOTE: Blowdown can be used in addition to the above to drop level.

5.4 When level reaches 5% in steam generator B, adjust CV-0736A and MO-0510
to ‘mzintain ‘this level while keeping primary system temperature S:iable.
NOTE: Isolate blowdown if blowdown used in Step 5.3.

5.5 Hold level at 5% in B steam generator for greater than 5 minutes.

5.6 _Close MO-0510 and establish desired flow rate through adjustment of

"CV-0736A and usc of FI-0736.

NOTE: ' For ‘test runs with low flow rates, MO-0510 will have to be opened
slightly to maintain desired PCS temperature.

For test runs with high flow rates, PCS temperature may drop.

CAUTION: Water hammer event should be anticipated during refill process.
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6.0

7.0

5.8

5.9

When level reaches 72% in steam generator B, aljust CV-0736A and MO-031¢
to maintain level at 72% and to stabilize PCS temperature.

Repeat Steps 5.2 throuch 5.7 for new matrix valuas upon consent of Test
Enginecer and Shift Supervisor.

NOTE: Prior to consent, Test Engineer will evaluate data from previcus
test and compare with acceptance criteria.

Return to service

1. Adjust steam generator level in both steam generator A and steamn
generator B to Shift Supervisor's advised level.

2. Disposition charging.pumps per Shift Supervisor's advice.

3. Restore blowdown per Shift Supervisor's advice.

ACCEPTANCE CRITERIA

6.1

6.2

200 psi test

1. fressure from test pressure sensors within % 100 psi of 200 psi.
2. 565 microstrain (uin/in). |

900 psi test

1. Pressure from test pressure sensors within ¥ 100 psi of 900 psi.

2. " 455 microstrain (uin/in).

RECORDS AND ATTACHMENTS

7.1

7.2

Attachment - Test Matrix
Records

1. Chart Strip Recordings

2. Calibration information on equipment
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8.0 REVIEW

8.1 Test Data Evaluation performed by: Date: AR-/Y~£/
4:”\.4 e /T =S
8.2 Technical Review performed by: / / Date: /@~ /B ~-E/

8.3 Admlnlstratlve Review performed by: /- Date: l//.\"/z_

Respo ble Dept. Head
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Consumars power TITLE, WATER HAMMER TEST REVISION o
DATE
TEST MATRIX
TEST-ENGINEER SHIFT SUPERVISOR GPM
TEST NO. (p}/%z'm & DATE CONSENT & DATE S/G PSIA FW FLOW
(20~
! .,,455 /2-10 "8/ gf&éﬂﬂj&ﬂ#%@g 200 150
12 ~o~5Y]
< wéf? /2168 @m//ﬁf?v/ﬂ/a, 0 500
3 g ‘ﬂﬁ/ /J /‘/f/ M/&""/ (b--,o/z/,’gof(?_’-’.o 209
4 /4/; ABe | o
5 900 400

L

L d

[ P

% / -EY NP 94
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ATTACHMENT II

Steam Generator Refill Rates Using Auxiliary Feedwater Flow

;'Steazgl;_-ggz}gpg_t'q; refill rate shall be;. __ ... 7:
Two operable Steam Generators
~ 150 gpm for Steam Generator level ¢ 15%
~ 100 gpm (or less) for Steam Generator level>15% and < 25%

- unrestricted for Steam Generator level >25%

One operable Steam Generator

300 gpm for Steam Generator level =15%

100 gpm (or less) for Steam Generator Level >15% and < 25%

~ unrestricted for Steam Generator level >25%




| .

5 g, : PR821020a i W ID

-1 L“" "JI—‘J o s
STATEIS

ATCAY COMMISSICHN GCT 2+ 192

Crii

“/EL.T AQAD .

BLEIM sLiwvd, ILLivICIS 30137

s o
Stiygoo?

SHICITAR HICTNIGINA

'to/ N

October 20, 1982

Docket No. 50-255

Consumers Power Company
ATTN: Mr. B. D. Johnson

Staff Licensing Engineer
212 West Michigan Avenue
Jackson, Michigan 49201

Gentlemen:

This is in response to your letter of August 17, 1982, requesting
removal of the administrative limit on auxiliary feedwater flow
rate to a single steam generator which was a subject of our letter
of October 1, 1980.

We have reviewed the modifications to the auxiliary feedwater system,
witnessed the water hammer testing on the modified system and reviewed
the test results. We agree that the administrative 1imits discussed
in our October 1, 1980 Tetter are no longer appropriate and that new
maximum flow rates should be established and administratively con-
trolled based on those flow rates attained during the performance of
the water hammer tests.

Accordingly, the conditions of our October 1, 1980, Immediate Action
Letter are considered satisfied. .

Should you have any further questions concerning this matter, please

contact this office.
égJames G. Kepp1er

Regional Administrator

cc:
D. J. Vande Walle, Nuclear
Licensing Administrator

R. W. Montross, General Manager TN\T- (;;T: { % f g
DMB/Document Control Desk (RIDS) ¢ e 1:5 ]
Resident Inspector, RIII @ -JL;
Ronald Callen, Michigan “ OCT27 1982
Public Service Commission
DOCUMENT COHTROL CENTER
PALISARES
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IDENTIFICATION AND DESCRIPTION f— —  PART ] F—
TITLE: Steam Generator FE-50A Auxiliary Feedwater Nozzle CTrac o)
_B_] PLANT SYSTEM (UFI) EQUIPHMENT - CLASS(UF!) EQUIPMENT NUMBER
ﬂ DESCRIPTION OF OCCURRENCE OR CONDITION: =13 .
radius. ltiple cracking exists in two lo i n le radi

_the nozzle, the areas are from the 11 o'clock to the 1 o'clock position and from
the 5 o'clock to the T o'clock Dosition. All cracking startSJT the end of the

_nozzle hore an ends o e e ra
crack is 2'"; W:Ldth of cracks are an average of l/l
.03 maximum.

D remepiate action: _Combustion Fngineering field engi r tacted Combustion Engineerin

design engineers to prepare a recommendation for corrective action.

n

5 depth 1s estlmated to be

peFerences:  D—PAT-8L4-123. RIEEEREBE DWRogers oaTE: L -30-8h
DEPT/PLANT: PA SECTION: TE
_(,_] NONCONFORMING | TEM: YES NO enneQutage activity ,
DETERMINED BY: P—CA_RB@ D oate:  4-30-8L4 ) APPROVED BY: /_MB DATE: Ky
[H] er ForwaroED To: DEPT/PLANT: SECTION:

£———————1 REVIEW AND NOTIFICATION )i = PART 2 f—]

[A] RepoRTABLE TO NRC: 2] RepoRTING REQUIREMENTS : X
vES @ ;"0 D FNNUAL 33-DAY Z5-DAY
&] PWPREUDCIJ.U:LC‘_L .LU \J.USI a\.l-w Ug
YES
MEETING # TL-DAY ZL-ADUR OTHER SSECIFY WONE . SARB PRC
Df raciLiTy sTatUs: /(p;éue,/mj \S:/p _E_l METHOD OF DISCOVERY: S‘/(‘ L aSpeec 770 in
¥ [ 4
F| 24-HOUR NOTIFICATION i —
NRC (PERSON CONTACTED) , DATE. “/ HOUR {/!;\S BY WHOM pQWQEaﬁ ~
OFFSITE (PERSON CONTACTED) _ FLaneaZ Co oo [ DATE 4 wour /S0 oy wion _ CAII Stupervise r
;L/J)f TWX (PERSON CONTACTED) Jﬂ/? DATE HOUR BY WHOM 7
7 W] cvaroaron: JA erpstra poE 6W LANT : PA SECTION: PT ASSIGNED BY: P-CARB
fw% EVALUATION DUE DATE: PRIORITY: 7 6 5 s X DATE ASSIGNED: )-I-—3O—81L
e AEIE——= EVALUATlON AR msposmow ,t =EE—
i [ A proximate cause: o

17/

o, ,,_,, ‘mm mmwm

a Determined By: w&t@&j Date: K//J A

[B] roor cause: _ Farefias Loty feeclon

0 TH2 ummm
fesolurales i ﬁﬁm_ 07 _of THe

ente Tomanad cooeliing o coils 2. e oo Tontind oot M
Tie Ting _Amtunc] Tt 4 g_’

v [
/ Determined By: g7ﬁﬁ0 . Date: M‘/ﬁ

C CONSIDERED TO BE REPORTABLE UNDER 10CFR21: YES D NO g

(IF YES, NOTIFY NLA FOR FINAL DETERMINATION) DETERMINED BY : @g@'_—\uﬂe QZ z%s i

| S
— COMPLET 10N J; —  PaRT 4

7

APPROVED BY DATE

—————————  COMPLETION REVIEW- E — PARTS |———

|
|
REVIEWED BY DATE
QUALTTY ASSURANCE REPRESENTATIVE { T i

(Gold) - COPY § - FORWARD TO QA UPON COMPLETION OF PART 2.

(Pink) ~ COPY 4 - FORWARD TO NUCLEAR LICENSING ADMINISTRATOR UPON COMPLETION OF :PART 3.
(Canary)- COPY 3 - FORWARD TO QA UPON COMPLETIOK OF PART 3.

(Green} - COPY 2 - FORWARD TO ORIGIMATING DEPARTMENT UPON COMPLETION OF PARI 5.

(White) - copy | FILED IN DOCUMENT CONTROL CENTER UPON COMPLETION OF PART 5.

FORWARD ALL CORRECTIVE ACTION DOCUMENTS THROUGH YOUR CORRECTIVE ACTION COORDINATOR!

FORM 3192 1M 2-83
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PAGE __ OF ___
v, CORRECTIVE ACTION SHEET T E_ el ool
TIME OF OCCURRENCE
il Date HOUR
SAFETY RELATED
10FOYES_ ')
EVALUATION PART 3 COMPLETION PART . 4
Prc: ves_ wo X REMEDIAL ACTION TAKEN: ppnf) ,‘ NN LND
MEETING ALOUN ipY V7,
PRIOR TO PLACING REL IANCE % Y
ves X N0 Y IAY. / 7 LA OUNEL
ASSIGNED TO L 27 . ML 4--44- -
DEPT/PLANT fe. Totod omoond mm
SECTION and nd dpohne. (o u‘t.‘..h._...u (A2
APPROVED BY aeerel conlour o 7993 (2
DATE APPROVED Yoada e 2 moirdos o9 srodud
REQD COMPLETION DATE p Mmﬁm s
PRIORITY: 8 7 6 5' | ¢ onifrteddens DR/ Tonk. “od
1,_&_3 2 1 Lotina ad L “ ap 9 ’_J_I Voy W05,
) mensuwnemends of The (hoda-
meaZa 4 oneosn- _utMens DUUNCUN D B Vasy.
4 pos ko1 me e (4 O ,..__..,L Ao oA ol
. / g (nad AN oL o o ‘4.'.’ »,
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AL A Q0. XL Ll of < 77
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on e snodwd of w . ,
g 0 124 ; -
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2/ (1L CRAXALA A '.-“.l’

noasle. wod pords
(P A 4 QLN AND OTnER AL A
y Y o= o 0 .
24 2% /4 (e / R MMAS R AAL AL LA
;

DATE 5//5[:9?

COHPLETED BY

~ ( % 4 e
vare /1 4/6 9

APPROVED BY

,@/\ DATEQZékS l/

-, -
17, aladl ¢/

bog Aeren 7 Tt imol]

2 /" b2 7
oy gih mm

& L 21 LA LA A

0. owmprgence Aeo olurelle
48 Fhe “-dloom.
7

¢ Afé&h ity

YES &

NOL

2
ACTION 'I‘EN TO PREVENT RECURRENCE: 7;I£/
]
(A

MEETING YA LADAAL ALCELLLIAALA ZAGNL0M ll.'z Lre
-
REL IANCE Gind s allpe bl e/t C A

PRIOR TO PLA%G
YES

Y
NO GAL 2 ‘../ LNCA /1 4‘

SECTION

ASSIGNED TO ’.4_'4'
DEPT/PLANT Pionrmal Lunea” oz aW!

Te.dn

APPROVED BY
DATE APPROVED

J/ WME
b A IS AN AP e

44

REQD COMPLETION

oAty IKI A | Aupfrede --’ m 4

PRIORITY: 8 7 6

bocor auril %
X5 2 ‘——.mmu Cro T

A
3 at! 1A onsla &M.I.J"

(AL AAACAAA

- ECARANIAAKA,

«
7 5.0

5 7.5

ML LA 2045 [-As herma 7 LamnoA
oasloaml) mmfm
) —woda " welded
TLL. Vg ~ {A

_!‘ AL —
.‘Am‘:m 1 el
o mmmm
,MWM (1/n Ty
o7, -W/L inches.
L" har L/ (PALZANCAL _‘.J
Lol mm' oA
l._.‘_f...Jz._." A --.._AW ALDAL2

wod M 2
A 74“’”” ’!ﬂim anc.

DETERMINED BY

DATE ﬂ6/84

FC = (7=,
oate E/L6,

APPROVED BY

COMPLETED BY.
DATE b//i /Y ‘“/

UPON COMPLETION

PART 3;

(FOR DRs AND NRs ~ DISCARD).

(Gold) = COPY 4 - (FOR ERs) FORWARD TO NUCLEAR LICENSING ADMINISTRATOR

(PInk) - COPY 3 - FORWARD TO QA UPON COMPLETION OF PART 3.

{Canary)- COPY 2 - FORWARD YO ORIGINATING DEPARTMENT UPON COMPLETION OF PART 5.
(White) - COPY 1 - FILED IN DOCUMENT CONTROL CENTER UPON COMPLETION OF PART 5.

FORWARD ALL CORRECTIVE ACTION DOCUMENTS THROUGH YOUR CORRECTIVE ACTION COORDINATOR!
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EXAMINER .‘F
EXAMINER

A LEVEL . ZL __oate 5 -5 - 6"/ SHEET NoSLO -/
tevet M/A  wor coupany _Consvmeds 7. b,

/\]Jﬂ.

CONSUMERS POWER COMPANY
SYSTEM PROTECTION & LAB SERVICES DEPT

NONDESTRUCTIVE TESTING SERVICES

PROJECT NO r>735’$//52 22080

REQUESTING DEPT —Z£2/W/CA L

2 /A

LIQUID PENETRANT EXAMINATION REPORT

JOB LOCATION /?ALISAZ) ES

TOTAL HOURS WORKED!

A/DT-?T'O/ Rev &

NDT PROCEDURE

INTERPRETATION REQUIREMENTS:
CODE N/A‘-YEAR KLE section Ji,j/A PART /\///4
other ReFerence APPENDIX (oD _or sDs¢ M-/ 50738
MATERIAL TYPE _G_S—, JO”I'T DESIGN SINGCLL ‘
NOMINAL DIAMETER 4/ nominaL THickness _AJ/A

Coloz (')O/JT/GAST,/SDZ VENT Tmtr /25 £

METHOD/TECHN I QUE

CLEANER MANUFACTURER _MacrlarLo ¥ Twee _SKC-S BATCH No £3D0o2!
PENETRART MANUFACTURER AJAGUAFLOK e <K= HE/S  satch Ho 23D 038
EMULS)FIER MANUFACTURER N A TYPE NI BATCH KO AJ/A
DEVELOPER MANUFACTURER VAGAAFLUY  type S KD-s BATCH N0 B3£22¢

PRECLEANING DRYING TIMES M/ METHOD OF APPLYING PENETRANTSPMDHELL TIMEADMIN

METHOD OF REMOVING ‘ ’ / ,
EXCESS PENETRANT (/7 L/ }J/P4S UATERPRESSURE/‘J ~ WATER TEMPERATURE AJ/+

DRYING TIME AFTER DEVELOPING
WELD TYPE _foBl/ & EXCESS PENETRANT REMOVALS2L/4/ METHOD OF APPLYING DEVELOPER-SPAAY TiME _ /b mial
: DIRECTION OF FLOW — o LIGHT INTENSITY _ /56 Fr /oaosiss LIGHT METER SERIAL No S773- /6740
SURFACE TEMPERATURE __ &8 ° _ THERMOMETER SERIAL Ko 3743 - 00807
. EXCEEDS L
WELD 1.D. SYSTEM {NDICATION Lo TYPE & SIZE ACCEPTANCE 0 REMARKS
NUMBER NAME LINE NO WO LOCATION INDICATION o CRITERIA Ao *
Ao Fled Do 2
/A |fson /A Jla | WA O/ A A b

REVIEWED BY:

REV 2/83






