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]

TO: R. C. Arnold

SUBJECT: Prelimimary Report on EMERGENCY,FEZD WATER SYSTEM

In accordance with your request, Ed O'Connor and I have undertaken to -
assess possibla reasons why the emergency feed block valves (EF V-12A and 12B) -
nh) have bean closed during the first few minutes of the incident at TMI-2 on °

arch 28, 1979. Our assessaznt has not included any attempt to deternine
vaathat these valves were closed, but rather assuzing ;hat they uerq, uhy and
for how long this condition ray have existed. 3

Cur 2ssessment to date has focused on surveillanca procedures wh1ch in- . -
volve tnﬂse valves and a review of the documentation of the surveillance e
during 1979. o _ 2

The emergency feedvater system is subject to frequent surveillance of
1) valve alignment, 2) valve operation, and 3) pump test operation which requires
operation and re-alignnent of valves. > %

.
-

Surveillence requireme%ts for in service inspection and testing'must be °
performad in accordance with Section XI of ASME Boiler and Pressure Vessel Code
and applicable addenda as required by 10CFRSO. .

Surveillance of tha emerpency feed system involving the EF V-12A and 12E
valves has been accomplished twelve (12) times during 1979 prior to the date of
tha incident.

The surveillance test last performed prior to 0400 on March 28 vhich in-
volved operation of EF V-12A and 12B valves was oa March 26 from about 1000 to
1245. Like all routine surveillance tests, this was scheduled to be par;ormed
by the RELLIEF SHIFT during the day between 0700 to 1500. Thke surveillance
testing coordinator delivers computer print-outs to the Control Rooa outlianing
each test to be performed during the week. After reviewing the schadule, the
fcreman of the RELIEF SHIFT arranges for his crew to do the test:ng in conjunc—
tion with crew manning the Control Room and plant operation.

The test March 26 was on motor driven emergency feed wvater punmps in accordanc
with prozedure 2303-M27 A/B (see Attachment 1). On March 26 only M27B vas per-
formed on rotor driven pumps. At the start of the test, copies of the sheets
fro= th: procedure giving the listing in sequence of steps to be performed were
given to Auxiliary Operator and CRO. These serve both as step by step guide for
testiny and 21so as a check off 1ist. Appendices A and B bf the procedure, give
valve alignments for testing the two pumps. It- should be noted that only 6 of
the 19 valves are unique to either the A or B pump systems; the other 13 valves
are the same. The puxps are tested one at a time. Each test procedure requires
ciuvsing both EF V-12A and EF V-12B which isolates both emergency feedlines to
the stcam generators. In the cvent of a reactor trip while the surveillance pro- .
cedure is being executed, those lines would remain out of service until the CRO
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opened EF V-12A.and EF V 12-B from the Control Rooa.
L]

In completing the test, the Auxiliary Operator brings his check off list
back to Cortrol Room znd directs one of the CRO's to realiga valves to norreal
operating alignment. This may be accomplished by the CRO assipned to RELIEF
SHIFT or by CRO on the OPERATING SHIFT, or part by one and part by the other.

.

-
-t
.

A As is indicated by Attachment 2, this test is documented to have been
. successfully completed at 1245 on March 26. Neither this surveillance test
nor any other test wnich involves operation of EF V-12A and V-12B was scheduled
to ba perfornad between completion of this test and 0400 on March 28.

As indicated above, the valve alignment required in step 6.2.2 in this pro- -
cedure requires that both valves EF V-12A and 1%B be closed during the time
the puzp tests are run. Attachment 3 is a sioplified piping diagram of emergency
feed system, and froa this diagrzm you will note that EF V-12A and 12B are closed
in order to produce pressure, when one pump is run, on the discharge side of
non-return valves on the other two pumps noti.running. In this manner the tight-
ness of the non-retura valves can be checked a2s required in the procedure. The
valve alignrent -in the procedure as originally prepared did not.require V-12A
and V-12B to be closed, because it was expected that EF V-11A and 11B, which
are control valves and norzally closed during norma2l plant operation, would be
sufficiently tight to shut off flow to steam generators and thus provide for the
pressure level required to test both the pumps and the non-return valves. How-
ever, valves V-11A and V-113 were not sufficiently tight, acd Revision 4 was
approved fo include closing valves V-12A and V-12B in order to be able to accom-
plish the testing as structured in the procedure. . =

Our preliminary view at this time is that EF V-123% and 12B valves nay have

been closed for a period of up. to forty-two (42) bours prior to the initiation e
of the incident, e.g., from a2bout 1000 on March 26 vhen thay were closed in
accordance with valve alignzent required in the surveillance procedure to 0400
on Harch 28. Based on existing documentation of the completion of the surveillance
testing, valves EF V-12A and 123 were correctly repositioned open. On the assump-
tion both that the valves were correctly positioned open at the cozpletion of the

3 surveillance test about 1200 on March 26, and were shut at 0400 on March 28, they
had to-have been operated to closed position either from the Control Room or
from the control statioa in the Auxiliary Building for shutdown outside the Con-
trol Room. Our view is that either of the latrer hzppenings is unlikely.

In addition to our assessment of TMI-2 ecergency feed systen surveillance
requirements, we have reviewed as well Procedures 1300-37 and 1300-3G A/B for
surveillance testing of emergency feed system on TMI-l. TMI-1 is a simpler
system. Attachment &4 shows a simplified diagram of the emergency fcedvater sys-—
ten. The procedure for punp tests requires closing of only valves 10A and 10B
for cotor driven pumps and valves 2A ani 2B for turbine driven pump. Thus at no
tine during the surveillance tests for TMI-1 are both emergency feed trains out
of service simultaneously. Non-return valves 1lA, 11B, and 13 are tested only
during cold shutdown condition. THMI In-Service Inspaction (ISI) group are
vorking on revision to TMI-1 procedures that will require sormeone not a part of
the test group to verify valve alignment following each surveillance test.

JJ G. Miller’

Aattachoents (4) : Elccutive Consultart

cc: R. Long
E. O'Connor
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THREEiMILE ISLANID NUCLEAR STATION

UNIT #2 SURVEILLANCE PROCEDURE 2303-#277/8

MOTOR DRIVEN EMERGENCY FEECPUMP
FUNCTIONAL TEST AND VALVE OPERABILITY TEST

ROTE

2303-}27A includes pump and valve testing, 2303-14278
' includes pump testing on]y. :
1.0 PURPOSE
o 1.1 To insure compIiancg with Technical Specificaticn 4.0.5 which
references ASHE Section XI for testing of pumps. AS@E Sectiop-%l -
specifies test quantities to be m2asured and aéceptabie rangas f&r:
those QUantities.- : :-. : ‘3 : : : .~
1.2 To insure compliance with THI Unit #2 Techniﬁe] Specifications, : :
Section 4.0.5.a, wnich states: . : : :
Inservice testing of ASHME Code Class 1, 2,"and 3 Q;nps énd, :
valves shall be performad in accordance with Section XI of the
ASHME Boiler and Pressure Vessel Codz and applicable addanda as
required by 10 CFRS0, Section 50.55a(g).
The above inservice testing will confirm.thé operation of the
follewing ASME Code Class 3 valves: :
EF-V1 A and B and EF-V27 A and B and EF-Y2 (CEOSED)

2.0 APPLICASLE SURVEILLANCE FREGUENCY AiD MGDES
2.1 3Surveillence Frequéncy -
31 days () for the pump tests (2303-1278)
92 days (Q) for the valve tests (2303-itc7A)
HOTE:  Subsection 6.1 of this procedire includes both
. * valve and pump tasting; subsection 6.2 includas

pump testing only. If 2303-1127A and 2303-M278



2:¢

3.0
%

3:2

3.3

3.4
3.5

; . 101777
are both schﬂduled on the heak]y ChecL11st
Master Schedule, perform subsect1on 6.1 only.

T only 230§-H278 i; scheduled periorm subsection

6.2 °only. AN of the steps in 6.2 are included
in q.l.

i‘odas: 1 thru 4 - Testing }equired par ASHME Section XI. .

5 and 6 - Testing optional per ASHE Section XI.

LIMITS AND PRECAUTIONS

- o« = - s

when a reference value or sét of values may have been affectad by

rapair or routina serv%cing of tha pump, a new reference value or

sei o7 values shall be daterminad, or ths previbus value reconfirmad

by an inservice test run prior to or within 96 hours after return

of the puirp to normai service. Deviations beatwsen the pﬁévious and

nzw set o7 refersnce values shall be idantified and veri}icaiion

that the new values represent acceptiable pump o#eratioﬁ shall be

plzc2d¢ is th2 Technical Specifications surveiliance 7ile for that

2n inservice tast shall be run on each pump nomirally each month

:_r::; =:—-2] plant opera;1on. It is reco.mended that this test

f-2zu2n2v S2 maintained during cold shutdOnn periods where this can
re2:55:8%y b2 accomplishad, although this is not mandatory.

rumps :é:t are operated more frequently than every month n2ed not

be run or stopped for a special test providad tha quantities specifiad

vere measured, observed, and analyzed.

A1l test data must be analyzed within 96 hours after test completion.

2earing temperatures are only required to be measured once every

year. Vhen m2asurement of bearing temperature is not required,

2.0




ST cach pump shall te run for at least five minutes under conditions as
4 ; :

stable-2s the system permits. At the end of this timez at least one

wmeasurement of each of the quantities specified shall be made and recofdcd

. .

3.6 The vibration probe must be placed in the seame position each test

-

to insure repeaatable measurements. : -

3.7 Record identification of the instrumants used on the Data Sheet- -
3.8 Instrumants used for m2asuring quantities shall nﬁt have a‘scdie
’ range excezding fodr iimes the reference value. !

3.9 I7 a valve is in an out of service system, it nead not be exercised
until immadiately prior to retﬁrn of the system to service.

3.10 Aiter alv21ve or its control system has either been replaced, :
repaired, or has uncergone maintenance that could af%ect'its.performa;cé.~
and prior to the time it is returnéd to service, it shall be-tesied_
as necessary to demonstrate that the performance parameters which
could be aiiected are within acceptable limits. Adjustmént of stem =i
p2cking; rzmoval o7 the bonnet, stem assembly, or actuator; or
Zisconnection of hydraulic or electrical linss are examples of =]
maintenance that could affect valve performance parameters. .

§:0 —=ICAviSne SESTEN

4.1 IT-=rzzncy Teadweater pumps are located in the Control Building Area,
4.2 Zxatrals for the emergency feedwater pumps are located in Control
room cn ranel 4. Local cuntrols are also available.

5.0 EQUIPHENT REQUIRED

5.1 IRD Vibration Analyzer, Fodel 306, or equivalent.
5.2 FEagle Eye leter, Model 77C, *+ 1.5% full scale, 0-50 inches of water

or equivalent. e

3.0
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topwatch - required only if 2303-H27A is scheduled.

PRCCECURE
NOTE:

HOTE:

L]

The following procedure‘may ba used for otor Driven
Emergency Feeapump,ZA or 23. These cc&ponents designatioﬁs 2
in (parenthesis) refer to the B system. :
Subsection 6.1 includes both valve and pump testing;-
subﬁectioﬁ 6.2 includes pump tasting only. If 2303-127A
and 2303-M27B"are both schaduled on the qeekly Checklist
Master Schedule, performoéubsection 6.1 only. If only
2303-1278 is scheduled parform subsection 6.2 only. All

of the steps in 6.2 are included in 6.1.

Initial Each Step Afier Satistactory Complétion. &

6.1 Emergency Feed Pumﬁ (EF-P2A(B)) and valve test.

©6.1.1

6.1.2

6.1

6.1,

-3

.
wm

INSTALL Eagle Eye leter or equivalent at CG-?E-?G]G
o) e ...".-. T el
PERFORH Appendix A (B) Yalve Line up.

RECORD on Data Shzet A (B) the pump idle inlet pressure
from CO-PI-2025 (2026). :

iNSURE Proper lube o0il level on pump from bearing sight

_glasses and INITIAL Data Sheet.

From its Joca) control switch, OPEN EF-V-27A(8) and time
from when the opan button is ﬁressed until oqu the red

open light is illuninated on the panel. Record tima on

Data Sﬁeet A(8). .

CLOSE CF-V27A(B).

4.0
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+f ' §.1.7. START EF-p-2A (B) from Panel 4. c

' 6.1.8  INSURE EF-V27A (B) automatically opens. -

____6.1.9  THROTTLE 07N EF-V39 (€5-60) until thé flox rate as
indicated by the differential pressure across CO-FE-7616

(7617) corresponds to the reference value. The reference

value is designated on the Data Sheet. Calculate Flow
rate from the equation Q = 65.05 /4P where aP iS the
diffarenéia] pressure across CO-FE-7616 (7617) in %nches.
: of water, and Q is in gpm. :
e e Cooling water flow to Tloor drain indicates thaf check
- valves EF-VIA(B) opened as required: Record on'ﬁata
Shesat A(g) if valves EF-V]A(E) opened as req%ired.
__;__p.].ll Hith pumé EF-P-24(B) oparating as required, verify that
pump EF-P-23(A) is not windmilling due to fluid backflow
thrqugs EF;Vié(ﬁjl Recofdpon Dé%a She;t_B(Ai-ihafEQEi;;;
. . 27-V1B(A) closed as required. :
e g With pump EF-P-2A or EF-P-2B operating as required,
verify that pump EF-P-1 (steam driven EF pump) is not
nindmilling due to fluid backflow through EF-V2. Record
an Data Sheet A that valye EF-V2 closed as required. -

LET pump run five minutes or longer until system stabilizas.

e
-
.

-
(]

fl0TE: Perform the following two steps only the first
time this test in run during each calendar
year, since bearing temperature measuremant is

- only required once each year.




......

6.1.15

—

6.1.16

———

A= =

6.1.17

6.1.18

6-1.19

ER=IEEL,

STO? EF-P-2A (B).

i :
ALLOH EF-%-ZA (28) to run until three successive bearing
temparature measurements (2s indicated by Computer éroup
16, or Computer points 1653 and'lésc'(iéss and 1659))
taken at 10 m{nute inter;als, change hf less than_B%.
RECORD on Data Sheet A (B) the baaring temperafurgs. aﬁd
times taken. RECORD tha Tinal temparatures in the téble:_
RECORD the pump running_?n]et prassure from CO-PI-ZUéS :
(2028). - _ ) : i ;
RECORD tha pump running diécharge pressuré from EF-PI-
2002 (2001). s
CALCULATE 2nd RECORD flow rate on Data ‘Sheet A (B) using
thz equation Q = 66.05 /LP whare AP is the QIP.éEro;s
CO-FE-7616 (7617) in inches of weter, and Q is in gpm.
HEASURE and RECORD the pump insoard bearing d#br;tion'in
the horizontai and vertical plane perpendicular to the "=~
rotating shaft. THDICATE the higher of the two vibrqtiﬁn
amplitudes and designate wiether in the horizonal (H) or

vertical (V) plane. INSURE tha probt2 is on the designated

test points.

PEMOVE Eagle Eye Meter.

6.0




& 6.1.22

6.2 Emergancy
6.2.1

6.2.2
6.2.3

6.2.4
Bic.S
6.2.6
Bl B 5

i ' 03/30/78
Insure EF-V3A(B) is opan, EF-Y12A(B) is opzn, EF-VIA(E)

is clesed, and close EF-V39(EF-v40.

Fead Pump (EF-P2A(B)) T?st.

INSTALL Eagle Eye Meter or equive]ent-at CC—FE-761§
(7617).

PERFO2:1 Appendix A (B) Valve Line up.

" RECORD on Data Sheet A (B) thz pump idle inlet pressure

from C0-P1-2025 (2023). . o i
INSURE Proper lube oil ]ével on pump Trom b2aring sight
glzsses and INITIAL Data Shest.

START :é—P-ZA (8) from Panel 4.

IiSURE EF-V27A (8) autcmetically opens. :
THROTTLE EF-V39 (EF-Y40) until the f1cw_rate.a; jndicated

by th2 differantial prassure across CO-FE-7616 (7817)
corrzsponds to the referasnce valve. The refarence 0;1ug

is d2sicnated on the Data Sheat. Calculate flow rate

from the equation Q = 66.05 VAP whera AP is the differential
pressure across CO-FE-7616 (?517} {n inch;s of water, ana G

Q is in gpm.'

7.0
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A | :

LET pump run five minutes or longer until system stabilizes.
> i

HOTE: ~ Perform the following two steps only the first

05/04/18

time this test, in run dﬁrinﬁzéach ca1ehdar
" year, since bearing temparature measurement is

only required once each year. ' {
ALLOY EF-P-2A (28) to run until threa successivé bearing
temperatura'measurements (as indicated by Computer Group :
16, or cQ$puter'points 1653 and 1654 (1658 and 1659))
taken at 10 minute interva?s,-changa by less than 35.
RECORD on Data Sheet A (B) the baaring temperatureﬁ and
times taken. RFCORD the T1naI tempzratures in the tab]e.
RECORD the pump runnlng 1n1e; pressure from CO-~
P1-2025 (2026)

RECORD the puﬂp runn1ng discharga pressure from EF- PI—
2002 (2001). Y
_CALCULATE and RECORD flow rate on Data Sheet A (BS fron
the equation Q = 66.05 /&P where P is the differential =
pressure across Cb-FE-7615 (7617) in inches of waier. and

Q is in gpm. : : :
YZASURE and RECORD the pump iﬁboard b2aring vibration in
the.horizona1 and vertical plane perpandicular to the
rotating shaft. INDICATE the highar of the two vibration
amplitudes and designate whether in ths horizonal (H) or
vertical (V).pIana. INSURE the probz is on the designated
test pcinté.

STOP EF-P-2A (B).

8.0




7.0
7.1

6.2.16 REMOVE Eagle Eye licter.

|
6.2.17 Insure EF-VSA(BY is open, EF-Y12A(B) is open, EF-Y7A(B) ”

ACCEPTANRCE CRITERIA .

is closad, and close EF-V3% (IF-V40).. |
If messured values fall within the Acceptable Range, Analysis

portion of the data shzet shall be filled out and signed by the

ShiTt Supervisor/Shift Foreman within S hout§.

chall be doubled until the cause of tha cdeviation is dziermined and

the condition corrected. Analysis portion of the data sheet shall

be filled out and signed by th2 Lead Mechanical Enginezr/I1SI

Coordinator within 96 hours. : : »

If deviations 7all within the Requirad Action Range, the pump shall

o

If deviations fall within the Alert Range, the frequenéy of testing ~~ ~
be declared inoperative and not returnzd to sarvice until the cause

of the deviation has been determined 2nd the condition corractéd.

Analysis portion of the data sheet shall be Tilled out and sired ’

by the Lead Mechanical Engineer/ISI Coordinator. . |

NOTE: Cﬁrrection can be replacemant or repair or an analysis to
demonstrate that the condition dces not impair pump

- operability and that the pump will stilf fulfill }ts

function. A new set of reference values shall be established
after such ana]ysis;

WOTE:: Modes 1 thru 3 - Two motor driven emargency feedpumps

OPERABLE per T.5. 3.7.1.2.

9.0



7.5

e e

NOTE:' 17 the accbptance criteria are not met, procesd wiih ;
ACTION statenment 3.7.1.2." = :
Ezch of the valves which has beenltested to'func?ion, sha11'have
b2en obsarved to function as reéuired on the data sheat. If a
valve fails to.exﬁibit th° required change of valve stiam or disc
position during the test, CQTrECth& act1on sha]] be 1n1t1ated
jrmediate ely. If the condition is not or can not be correctnd wz»h1n
24 hours, the valve shall be declared inoperative. Hnen correct1ve"
action is required as a result of Lests during cold shu;down, the : h
cernditicen §hal1 ba corract ted ba,c*e s;artap. A retest shaw1ng

acceptab1e operation shall be run following any required corrective -  °
action before the valve is.returned to service. : i

llhen valve testing has been performed, the Analysi§ port}on_of the
data sheet shall be filled out by the Lead iHechanical Eﬁgineer/lél

Coorcdinator.

10.0
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DATA SHEET.A

#otor Driven Emergancy Feedpump EF-P-2A Functional Test

1. .Pump idle inlet pressure psig
2. Pump running inlet pressure (6.1.16 or 6.2.11) psig
3. Rump ruaning discharge pressure (6.1.17 or 6.2.12) psig
4, Calculate diiferential pressure (23 - #2) psig
5. Lube 0il lavel (Initial if satisfactory) = ' ;
6. Pump Inboard Bezring Vibration (mils) _ H
¥
i REQUIRED ACTION
i MEASURED | ACCEPTABLE | ALERT RAMGE RANGE REFERENCE
CUANTITY VARLUZ RANGE L0X jalGd ] LCw | HIGH  VALUE
PU4? 1DLE |
IHLET FRESS. ! . ; ;
(PSIG) i - S NA | NA <7.8 A et & ) [l
PUNP PUNNING
IKLET PRESS. :
(PSIG) 1578 RA | NA :<7.8 NA 145
PUZE DIFF. - | 1269 1228 | 1302 : -
PRESSURE to to to !<1228 ; >1405 {1385
(Psi) 1392 1269 | 1405
FLOY RATE 117.5 n2.5! 127.5! !
(GPid) "~ to to to 1<112.5; >128.75] 125
T ¥ 117.51 128.75 l
PUA? INBOARD : ;
?5??1“5 Lot ST <i80 M| W | ma >180 91.3
PUHP GUTBOARD {
?EQ‘)‘“’G TEP.§  » - | <180 kA | ma Ima >180 | 109.9
kX VIBRAT10W -1 0.0 >1.0} .
(rHILS) . to : to *
- i 1.0 R >1.5 5 v

*neasuremants taken only during first test run nach calondar year.

11.0



DATA SHEET A (Cont'd)

-~

Bearing Temparaturas : e
NOTE : To ba reasurad yearly. - . - S
THE 1MB0ARD BEARING TEMP.  OUTBOARD BEARING TEMP. ' .

e e et

——— e e et

e e et

Three consecutive measuremants taken at 10 minute intervals

must change by less then 3%.

12.0 : . : .
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Analysis performed within 96 hours?

Yes

13.0

No

1 CATA SHEST A (cont'd)
- E EAGLE EYE| ViSPATION
. C0-P1-2025 |EF-Pi-20C2] C€J-FE-75161  METER | INSTRUMENT
HARUFACTURE ' T
FODE
SERIAL KO. : :
SCALE RARGE
PERFORMED 8Y: DATE: TIME:
PPFROYED 3Y: DATE:
Valve Ho. Stroke Time (sec) Acceotance Criteria
EF-V27A OPEN in <3 sec.
.\.'_31"_9,'59.; Valve Function Raquiremant —  Dat2/Initial
EF-V1 A {ch2ck valve) OPEN
EF-V12 . (check valve) CLOSED :
EF-V2 (chack valve) CLOSED
PEAFORMED 27: DATE:
APPROVED BY: DATES -
FanlYSIS:
Analysis by: DATE: TINE:



.

BATA S

HiET B

R R T

08/20/78

liotor Driven Emzrgency Feédpump EF-?-2B Functior2l Test

.

: B ump idlz inlet pressure et o ety
2. Pump ruaning inlet.pressure (6.1.16 or 6.2.11) psig
3. Pump running &ischatge pressure (6.1.17 or 6.2.12)__;__.psfg
§. Calculate diiferantial pressure (éi =y SoE T pgig
5. Lube 0il level (Initial if satisfactory) ! :
6. Pump Inboard Bearing Vibration (mils) H -

v

RZQUIRED ACTIOR

MEASURED| ACCEPTABLE| ALERT RANGE RARGE REFERERCE
VANTITY VALUE RENGE LOW  RIGA (0w HIGH _ VALUE
PU? 1DLE : : ’
iNLET PRESS. -
(PS1G) >7.8 MA [ HA |<7.8 HA 148 .
PLHP RUNHIHSG
IHLET PRESS.
(PSIG) >7.8 KA PA - 1<7.8 na 145
punP DIFF. 1279 1238 ! 1403 | . -
FEISSURE to to to |<i238 | »>1217 1375
{os1) 1403 1276 1 1417
FLO: RATE 7.5 Ne.5 127.5 '
(c5H) to to ! to | <112.5§ >128.75125.3
127.5 7.5 128.75 -

FCAP 1130ARD x
SEARING TEMP. <180 KA NA RA >180 114
(°F)
PUMP 0u7 S0ARD -
EZARING TEMP. <180 NA BA | MA >180 5.6
(°F) e
HAX VIBRATION 0tol " | 51 td BA >1.5 .32V
(HILS) 1.5

*lreasuremants taken only during

14.0
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DATA SHEET 8 (Cont'd)

Bearing Termperatures ! b2
KOTE: To_be m2asured yearly. : i
TIME INSCARD BEARTHG TEMP. -  OUTSOARD BEARING TEMP.
=

$ Tar2a consecutive m2asurerents taken at 10 minute intervals -

nust chenge by less then 3%.

- _ 15.0




v f B wdl o

05/03/78
Da7A sHezT & (Cont'd) - ! {
‘ - EAGLE EYE | VIBRATION
CO-PI1-2026 | EF-PI-2001 | CO-FE-7617 FETER IHSTRUKENT
MANUFACTURE = o S
{0DEL
SERIAL KO.
SCALE PANGE
PERFORMED BY: DATE: TIHE:
APPZGVED BY: DATE: 2
Valva Mo, Stroke Time (sec.) Acceptance Criteria
EF-V27B OPEN 1in < 3 sec.
Valva HNo. Valve Function Reépi;ement Data2/Initial
EF-V1 B (chsck valve) OPEN :
EF-VIA (check valve) CLOSED i
PERFORMED BY: DATE:
APPROVED BY: DATE:
RNALYSIS:
Analysis by: DATE: TIME:

Analysis performed within %6 hours?

Yes

16.0
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Ty : _ APPENDIX A
L]
Motor Driven Emercency Feadpump,”EF-P-2A Racirculation Valve Lﬁne-Up

L]

Valve Description : Position Initial

co-vés Iso Valve on Header from Cond. Pumps : opP
C0-v22A Iso Valve from Cond. Storage Tanks . o’
; C0-VE2A Suction to EF-P-24 L.0.
EF-VJA  EF-P-2A Recirc to Cond. FrE ‘0P
£F-VBA  EF-P-2A Recirc. to CO-T-1A i - &
EF-V9  CO-T-1A isolation valve -~ =~ . &
C2-Y22A EF Sucticn from CO-T-1A ; op
C0-v988  EF Suction From CO-T-1B : oo
Co-va7 EF Puips Suc:_Hd:‘Block - 0A e
EF-V1IA  Emerg. F.W. to RC-H-1A s
EF-Vi2A  Emerg. F.M. to RC-H-1A | oL : o
EF-V32A  EF-VI1A Bypass cL
EF-V33A  EF-V123 Sypass E s cL
EF-VZ9A EF-P-ZA Cooling Hatér Inlet ‘ opP ;
EF-V31A Bearing cooling vater outlet op
EF-VIiB  Emerg. F.W. to RC-H-1B | N
EF-V123  Emerg. F.%. to RC-H-1B cL I
EF-V328  EF-V118 Bypass ek |

EF-V33E EF-V12B Bypass CcL
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e : C/20/78

APPENDIX B

iotor Criven Emercency Feedpump, EF-P-28 Recirculation Valve Line-Up

Valve Dascription " Position Initial
C0-v85 Iso Valve on Hzader from Cond. Pumps oP
C0-v828 Iso Yalve from Cond. Storage Tanks —61-" :
CC-ve3B Suction to EF-P;ZB ' 1.0.
EF-V73  EF-P-23 Racirc to Cond. z ' " op
EF-VE3 EF-P-28 Recirc. to CC-T-1A Ci.
EF—‘JB. €O-T-18 isolation valve : - —G‘P/
C0-V28A  EF Suction from €0-T-1A or
C0-v938  EF Suction From CO-T-18 -
C0-V87  EF Pumps Suct Hdr Block o :
EF-V11A Emerg. F.W. to RC—H‘-'IA cL - e o Lo
" EF-V12A Emerg. F.H. to RC-H-1A - L
EF-V32A EF-VIIA Bypa:ss CL
EF-V33A  EF-VI2A Bypass  _ e S
EF-V298 EF-P-2B Cooling YWater Inlet op :
. EF-Vv318 Cooling water outlet ] oo
EF-V]A-'IB Emerg. F.W. ts'RC-.P.-lB ; CL >
EF-V128 Emerg. F.Y. to RC-H-1B cL
EF-V3258 EF-V11B Bypass cL"
EF-V33B  EF-V128 Bypass | _ cL

18.°
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".'.‘:..\7_.]-; ety nhy t 77 . THREE MILE ISLAND NUCLEAR STATION
'\J¥""t““’f ; (- - UNIT £2 SURVEILLANCE PROCEDURE 2303-H27A/S
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\_,Oﬂ: geliati—=e 3 FU:@C?IONAL TEST AND VALVE OPERABILITY- TEST
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. 4.0 05/04/73 37 29.0 54.0
__. 5.0 ©5/04/78 3 30.0 55.0
5.0 05/04/78 3 31.0 , 56.0 -
7.0 08/30/78 4 32.0 57.0
8.0 05/03/78 3 33.0 58.0
9.0 03/30/78 4 34.0 59.0
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DATA SHEET A

Fotor Oriven Eme‘rgancy Feedpu;:.p; EF-PZ2A Functional Test

03/30/72

1. Puizp idle inlet pressure- 22 _psig
2. " Pump running inlet pressure (6.1.16 or 6.2.11) 80 _ psig
3. Rump running discharge pressure (6.1.17 or 6.2.12) .)4{70 psig °
4, Calculat.Jdifferential pressure (£3 - #2) _L';_‘)j_Dpsig
5. Lube o0il lavel ([nit‘ial if satisfactory) % él,{.//
" 6. Pump Inboard Bearing Vibration (mils) i
; v .2b
I REQUIREG ACTION
| HEASURED | ACCEPTABLE | ALERT RANGE RAMNGE REFERENCE
GUARTITY * VALUE RANGE L0% [HIGH | LO4 1 HIGH _ VALUE -
PUHP 1DLE : '
INLET PRESS.
(PSIG) 54 >7.8 NA KA |<7.8 NA 150
PUNP RUNNIIG
INLET PRES5. ! :
(PS1G) ob >7.8 HA NA i<7.8 NA 145
; = i
PUMP DIFF. " | 1269 1228 | 1392 !
PRESSURE ' to to to 1<1228 ; >1405 {1355 -
” A
(PSI) 1290 1392 1269 | 1405
] ¢ x
FLO RATE 17.5 nz.sh2rst '_ it
(GPi) to to to |<112.5, >128.75] 125
,73.¢ | 127.5 117.5! 128.75 i - 3
PUAP TNBOARD |
?5?’;"-5 eyt (1 <180 ke | KA | mA 2180 91.3
PUIP OUTGOARD
%‘:’;1 G TEWP. | <180 WA | uA lm >180 | 109.9
MAX VIGRATION _ 0.0 >1.0 T
(KILS) AVl . to |
1.0 I KA LS IR is)3 1 5y

*Measurements taken only during first test run eech caiendar year.




S ; " Bais SHEET A

fcont'd)

UafuUhy 1o

L . | EAGLE EYE| VIBRATION

¢ C0-PI-2025 |EF-PI-2002| CO-FE-7616] METER | INSTRUMENT

mawrsCTURe | e m‘;‘f,\ LE£D

FOJeL Pise A4 £ At L : 305

$IRIAL HO. o 1 csiqvil 94

SCALE PANGE | _ y,s £.06D0 SR J=100 |- s :
Pra70RMED 8Y: gL M S dnauns DATE: f/zt/ﬂ TIME: _/0-00

i 2 oy i, 7o

paTE: 324 /75

Yalva Ho. Stroke Time (sac)

Accentance -Criteria

OPEN in [ Sec

EF-V27A

VYajve Ho.

Valva Function Pequirement

ZF-Y1 A (check valve) OPEN

EF-V1B . (check valve) CLOSED

(chack valve) CLOSED

/) l/ ﬁ/f‘-o,u/

EF-V2

. PZRFCRMED 2

<3 sec.
 Date/Initial- B
34,/ L e |
s /o 4 et

%@— 3
DATE: V20/7F '

7 e /“@:%M

A sS=spuch
"‘.'..Jo._

Loty

vare: YL/ TP

-y
Pl S AR S S

r1eers ACCediznCe

£
Anzlysis by: w«

Cle 7/ i

oare: 2G/08 e SlHS

Analysis performad within 95 hours? Yes

s )

(\"‘\ﬂ \ l{“‘ﬂ Al

J ol J,a\,v-—“'u

f \f "‘\

b\_}d\&



DATA SHEET B

(VRYERTNE:)

tiotor Driven Emergency Feedpump‘ ZF-P-28B Functioral Test

1. Pump idle inlet pressure _7_1 psig

2. "Pump running inlet pressure (6.1.16 or 6.2.11) Z’:{__psig_

3.  Pump running discharge pressure (6.1.17 or 6.2.12)/7b0 psig

4. Calculauddifferentiai pressure (53 - ;2) 138 psig -

5. Lube oil level (Initial if satisfactory) ; £ 5

6.' Pump Inboard Bearing Vibration (mils) S e
' v

REQUIRED ACTIOR

MEASURED | ACCEPTASLE| ALERT RANGE RANGE REFERERCE
QUANTITY VALUZ | RANGE L0~ RIGA  LOW - FIGH  VALUE
PUMP TDLE :
INLET PRESS. :
(PSIG) i e A M <78 | A 11e8 -
PUNP AUNHIIH
IRLET PRESS. | — ey : IS
(psiG) - >7.8 MA Ira |<7.8 | mA 144
PUM? DIFF. : 1279 1238 | 1403
PRESSURE | 38L to to to |<1238 | >1417 1376 .
(ps1) 1402 1279 | 1417
FLGI RATE 17,5 LS 127,
(GPH) .1 to to ! <112.5| >128.75 125.3
IRE 127.5 17.5 128.75
R FEIPRED)
SEARING TEMP. [+ <180 M| k| ma | >80 |14
{°F)
PU=P OUTBOARD
gnaxuu TEHP. |* <180 kA | ®a | NA | >180 96.6
nAX VIGRATION = 0 to | WA | >1 tq WA >1.5 3oV =
(HILS) S H 1.5 :

*Measurements taken only during first tns.. run cach calendar year.

PO

R U

N rr.lq.p

u\;dk‘.lbb\l.: AR




4 '. [ . X . o ® 05 04
S & DATA SHEET B (Cont’'d) f '/78
" i : EAGLE EYE | VIBPATION
CO-PI-2026 | EF-PI-2001 ) CO-FE-7517 HfTER IRSTRUMENT
ol = . . I —
FARUFACTURE | fopntpd, S HewoF o hrJJ.u.A LAY
MODEL 210 317 DN Agace 30¢
. O |
SIRIAL RO. = ST 9Y
SCALE PANGE = 308 O~ 2000 i .| —-100
PERFO2MED BY: .J/ ot

APPROVED BY:

OATE: 34051 TiE: [loed
DATE: 3/2C/77 :

(’ /Q_J_Ajﬁl;d.-&._t—

Stroke Tima (s2c.)

Valva s, Accentance Criteria

EF-V27B oren in__ [ caf i

Valve No. Valve Function Reauiremant Datel.In.'iiiia'I
EF-V1 B (check valve) OPEN ﬂ/{:’%{zf/ﬁ’/
EF-V1A r(check valve) C.LOS'ED : _)/.?c’/}/(,
PERFORNED BY: K Leoneuim, - Termes DATE:QK’Z?‘?(

APPROYED DY: S~ P 2

oaTE: 3/2€ /7%

ANALYSIS: MeeZ’.’S

Analysis by ( ,Ulﬂw

A CCep7gnvce grﬂ:‘fezf‘ﬂ-

Analysis parformﬂd uithin 96 hours?

DATE:_ 2 /78 T

YoEL o Mo
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