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~ 

F!\C:·l: J. c. t!i·llcr 

TO: n. c. h-cnold 

Sl'OJt:CT: Prelir:~inary Report on UIERCENCY, FEC:D t~ATEn SYSTEH 

In accorda~ce uith your request, Ed O'Connor and I hav~ undertaken to 
<!Ssess possibl~ rcas,:,ns \lhy the emergency feed block valves (Er: V-12A and 12B) ·. 
r.:::)' have been closed during the first fe\: minutes of th~ incident at 11-11-2 on 
t·:ilrch 28, 1979. Our assess::~ent has not included any attempt to deterr:~ine 
un.1 the~ thase valves \Jere clos.ed, but rather assu.-~ing that they uer~, "'hy and 
f:o-::: ho~1 long this condition"n::1y have existed. . • . • . 

ou::- asse~so:~ent to date has focused on surveillance procedu-res uhich in­
volve these valves and a -revieu of the docu-..:entation of the surveillance 
during 1979. . 

Th~ cnergency r"ee(!\:a::er system is subje::t to frequent su-::veillance of 

.· 

1) v~lve align~ent, 2) valve operation, and 3) pump test operation ~hich re~uires 
O?~r~tion and rc-ali~ncent of valves. 

Scrveill~nce require~ehts for in service inspection and testing v.ust be 
pcrfor~ed in ~cordance ~ith Section XI of AS~~ Boiler and Pressure Vessel Code 
~nd applicable addenda as required by 10CFR50. 

Surveillance of the e;ne-rzency feed system involving the EF V-12A an"d· 12S 
v.1l'-'CS has been accorJ?lished t\7clve (12) times during 1979 prior to the dat;e of 
ch.:! incident. 

The surveillance test las't perforned prior to 0400 on Nzrch 28 l:hich iu­
\.'ol·.,ec! o;>~ration of EF V-12A and 12B valves \Jas 001 ~larch 26 from about 1000 to 
12~5. Like all routine survdllance tests, this \:as scheduled .to be performed 
by the r~LlEF SHIF! during the day bet~een 0700 to 1500. The surveillance 
testing coordinator delivers co~puter print-outs to the Cont-::ol Roo~ outlining 
each test to be performed dt.Jring the \Jcek. After rc·de~Ting the schedule, thE; 
fc rcP..:n of the P.ELIJ:F S!IIFT arranges for his ere\: to do the testing in conjunc­
tion uith ere:~ ~anning the Control Rooa and plant operatio~. 

!he test Harch 26 tJa.s "on 1:1otor driven e:::ergency feed l:a tcr punps in ac.cordanc 
l:ith pro~cdurc 2303-1'127 h/B (see Attachooent 1). On Uarch 26 only li27B \las per-
f orne~ on r.otor d:iven pucps. At the start of the te5t, coplcs of 'the sheets 
fro::: th·:: pro.:ec!ure giving the lisd.ng in sequence "of steps to be per fo"tr.~cd '~ere 
&ivcn to AuY.iliary Operator ~nd CRO . These serve both as step by step guioe for 
testin:.; nnd also as a check off l ;'.st. Appendices A and B bf the procedure. give 
valve ali&n~ents f.nr testing the tuo pul:lpS . It· should be noted thnt only 6 of 
the 19 valves arc unique to either the A or B pump systc111s; the other 13 valves 
a:-1: t!H• sar.:e. The pu.t.ps are tested one at a til7:e . Each test procedure requires 
cju!:i::z both I:F V-12A and EF \'-12S uhich iso]at~s both emeq;cncy fcedlincs to 
tl•c stc;,~ scnerators. In the event of a reactor trip uhile the surveillance pro­
ccJurc is being cr.ccutcd, those lines \Jould rcr.~:tin out o£ service until the CRO 
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opened EF V-12A. and EF V 12-B fro~ the Control Roo~. 

In completing the test, the Auxiliary Operator brings llis check off list 
b~ck to Control Room Gnd directs one of the CRO's to rcali~ valves"to norcal 
o?erating aligncent. This rnay be accomplithed by the CaO .assi&ned to RELIEF 
SHIFT or by CRO on the OPERATING SHIFT, or part by one and part: by the other. 

As is indicated by Attach~cnt 2, this test is docu=ented to have been 
successfully cowpleted at 1245 on Uarch 26. Neither this surveillance test 
nor any other test ~hich i~volves operation of EF V-12A and V-12B ~as scheduled 
to ba perfor~ed bet~een completion of this test and 0400 on March 28. 

As indicated above, the valve alig~ent required in step 6.2.2 in this pro­
cedure requires that both valves EF V-12A and l~B be closed during the time 
the pu~p tests are run. Attachwent 3 is a sioplifie~ pipi~ diagrac of c~ergcncy 
feed systec, and fro~ this diagra~ you vill note that EF V-12A and 12B are closed 
in order to produce pressure, ~hen one pUQp is run, on the discharge side of 
non-return valves on the other t~o p~ps not . runuir.g. In this manner the tight­
ness of the non-return valves can be checked as required ~ the procedure. The 
valve alignnent -in the procedure. as originally prepared did not.:require V-12A 
and V-12B to be closed, because it t:as expected that EF V-~ and llB, \.:hich 
are control valves and norwally closed during noroal plant operation, ~ould be 
suffic iently tight to shut off flo\.: to steam generators and thus provide for the 
p=cssure level requi=ed to test both the pumps and the non-return valyes. Ho~­
cver, valves \'- UA and V-llB ~ere not sufficiently tight, acd Revision 4 l:as 
approved to include closing valves V-12A and V-12B in orde-r to be able to accoc­
plish the testing as structured in the procedure. . 

Our prelininary view at th~.s time is that EF V-12..-\ and 12B valves cay have 
br.en closed for a period of up. to forty-t~o (42) hours prior to the initiation 
of the incident, e. g •• froo about 1000 on !-%arch 26 \lnen they ~ere closed in 
accorc~nce with valve alig~ent required in the surveillance procedure to 0400 
on }~rch 28. Based on existing doc~entation of the co~pletion of the surveillance 
tcst i r.g, valves EF \'-12A and 123 \.:ere correctly reposition~d open. On the assump­
tion both tha t the valves ~ere correctly positio~ed open a~ the co~pletion of the 
surveillance test about 1200 on Harch 26, and lolere shut at 0400 on !-larch 28_. they 
h~d to ·have been oper ated to closed position either froc the Control Room or 
from the control station in the Auxiliary Building for shutdo~~ outside the Con­
trol . Roo~. Our vie•..: is that either of the latter happenings is unlikely. 

In otddition to our assessn~nt of T?-!I- 2 c::ergency feed system surveillance 
r r.quirc~e~ts, l:e have reviewed as uell Procedur es 1300- JF rtnd 1300-3G A/B for 
su~vc i ll ance testing of c~ergency feed syst~~ on !}U-l. l}U-1 is a simpler 
:.ys t\!:o:. Attechwent 4 sho'-'S a sit:~plified diagrar.1 of the (!J;Ier;;ency f ced'lo·ater sys:­
tcc. The procedure for punp tests requires closing of only valves lOA and lOB · 
for motor driven pucps and valves 2A an3 2B for turbine driven p1mp. Thus at no 
time during the surveillance tests for TMI-1 are both e~ergcncy feed trains out 
of service simultaneously. Non- return valves llA. llB, and 13 are tested only 
during cold shutdo'l--n condition. TIU In- Service ln!:paction (lSI) group are 
\.:O ~kin& on revision to ~11-1 procedures th3t ~ill require someone not a part of 
the test &rour to verify valve ali&~~ent follo~ins each surveillance test:. 

cc : jl. Lon& 
E. O'Connor 
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THI\£EiiHLE ISL,;liO rit!ClEAR SI,;TIO:l . 

UNIT €2 SUP.VEILLAilCE PP.OCEDU;:{E 2303-i·l27:VB 

l·iOTOR ORI\'EU EI·IERGEIICY FEEC?u:·l? 

FUNCTIONAL TEST Ai:D VAlVE OPERABILliY .TEST . . . 

. . . 

· . 

2303-H27A includes pump and v~lve ~esting, 2303-H27B 

includes pump testing only. 

1.0 PU?.POSE 

1.1 To insure co;:;pliance \·lith Technical Specific:ticn 4.0. 5 \'lhich . . 
references AS:·:E Section XI for testing of pu;;~ps." AS:1E Section ·XI 

specifies test quantities to be ~~asureci and acceptable ra~ges for · 

those quantities. 

1.2 To insure co::1:>liance \'lith THI Unit :2 Technical Specifications. 

s~ction 4. o. 5. a, \·:hich states: 

lnservice testing of ASf·IE Code Class 1 ~ 2, ·and 3 ~uops and 

valves shall be perforr.:ed in accordance \·lith Section XI of the 

ASME Boiler and Pressure Vessel Code and applicable add~nda ~s 

required by 10 CFRSO, Section SO.SSa(g). 

The above inse'rvice testing ~·Jill confirm. the operation of the 

follcwing ASHE Code Class 3 valves: 

fF-Vl A and B and EF-V27 A and B and EF-V2 (CLOSED) 

2. 0 ;.??:.1 C.!.5L:: SliRVEillAilCE FRECUENCY Ai«< i·!CDES 

2.1 5~rveil1l~ce Frequency --

--

31 days (l·i) for the pur.1p tests (2303-i-l27S) 

92 days (Q) for the \'alve tests (230J-i·lC7A) 

rtOiE: Subsection 6.1 of this procedu:-e includes· both 

:valve and pump testing; subsection 6.2 includes 

pur.~p testing only. If 2303-fl27A and 2303-l-1278 

1.0 
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2. 2 i·~des: 
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~•·e both scheduled on the \\eakly Checklist · 

1-!aster Schedule, perform subsection 6.1 only. 

If only 2303-1·!278 is scheduled ,perform subsection 

6.2 ' only •. All of the ste;>s in' 6 . 2 are included· 

in 6.1. 
. 

1 thr~ 4 - Testing required per ASME Section XI. 

5 and 6- Testing optional per ASHE Section XI. 

3.0 UNITS N:O P?.£CAUTIONS 

3.1 !·:hen a reference value or set of values r.ay ha'le been affected by 

r::!pair or routine sen•icing of the pum;>, a ne~-1 reference value or 

set of values sha11 be c~termined, or the previous value reconfil·m:d 
. 

by an inservice test run prior to or \·:ithin 96 hours after return . . 

of the pu1r.p to normal service. Deviations beb:een the previous and 

ne~ set of reference values shall be identified and verification 

that the ne~., values represent acceptable pump operation shall be 

phc=?d i ; ~he Technical Specifications surveillance file for that 

3 .2 :~ inse:·~ ~ce test shall be run ~n each pu~~ no~ir.ally each month 

= - ~~~ ; ~;~~1 ~lant operation. It is reco~~anded that this test 

::-=~~=-:::' :~ :-:aintained during cold shutdo~·;n periods \·:here this can 

~~~~v~!~iy be acco~~lished, although this is not mandatory. 

3.3 r;J:::;>s t :-.Jt are operated i::ore frequently than every month n~ed not 

be run or sto;>ped for a special test provided the quantities specified ~ 

\;ere r.:easured, observed, and analyzed. 

3. 4 All test data must be analyzed within 96 hours after test co~pletion. 

3.5 Bearing temperatures are only reouired to be measured once every 

year. When r.:~asure~ent of beari ng tem~erature is n6t requi~ed. 

2.0 
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·c3ch p_u:;:;> shall be run for at lcast·five minutes under condition~ as 
i 

stable·aS the system permits. At the end of this ti~~ at least one 

~easurcment of each of the quantities specified shall be made and recorded 

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

to insure repeatable measurements. 

3.7 Record identification of the instrur.~nts used on the Data Sheet. .. 

3.8 Instrum~nts used for m~asuring quantities shall not have a scale 

~anse exceeding four times the reference value. 

3.9 If a valve is in an out of service system, it need hot be exercised 

until im~~diately prior to return of the system to service. 

3.10 ~fter a valve or its control system has either. been replaced, 
. . . 

repaired, or has undergone maintenance that could affect its performance • . 

and prior to the time it is returned to service, it shall be tested 

as nece~sary to dei:lonstrate that the perfor;;:ance parameters '\oJhich 

could be affected ue \·tithin acceptable limits. Adjustment of stem 

p~cking; r;::-.o•1al of the bonnet, st!:m assei71b1y, or actuator; or 

~is:or.::e:;~~on of hydraulic or electrical lines are examples of 
. 

maintenance that could affect valve performance parameters. 

4.i :--::-;::::::' f.:-:-c· .. ater pumps are located in the Control Building Are~ .. 

4.2 :;.n:r~1 s for the emergency feed1·:ater purr.ps are located in Control 

r.oo~ en ~~nel 4. local cvntrols are also available. 

S.O EQUJ P1·lE!IT RECUJP.ED 

5.1 IRD Vibration Analyzer, l·:odel 306. or equivalent. 

5.2 Eagle Eye l·:eter, f·lod'el 77C, .±. 1.5~ full scale. 0·50 inches of \'later 

or equi'val ent. 

3.0 
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•• : . . · 5.3 Stop~~atch - requir·e'd only if 2303.-H27A is scheduled. 

6.0 P?.CCtDURE .. 
NOTE: The follm~ing procedure may be used for i1otor Driven 

~ergency Feedpump ,2A or 23~ These components designations 

in (parenthes~s) refer to the B system. 

NOTE: Subsection 6.1 includes both valve and pump testing; 

subsection 6.2 includes pump testing only. If 2303-N27A 

and 2303-·1·1276' are both sch~duled on the Heekly Checklist 
I 

f·laster Schedule, perform .subsection 6.1 only. If only 

2303-i-1278 is scheduled perform subsection 6.2 only. All 

of the ste~s in 6. 2 are includ~d in ·6.1: 

Initial Each Step After Satisfactory Co~pletion. 

6.1 E~ergency Feed Pump (EF-?2A(B)) and valve test. 

6.1.1 

6.1.2 

6.1.3 

6.1.4 

(J.l.S 

. 
IUSTALL Eagle Eye f·ieter or e'quivalent at CO-FE-7616 

(7617). 

PERF0?.:-1 Appendix A {B) IJal'le line up. 

RECORD on Oata Sheet A (B) the pump idle inlet pressure 

fro~ CO-PI-2025 (2026). 

INSURE Proper lube oil level on pump from bearing sight 

. slasses and HIITIAL Cata Sheet. 
. . 

Froi:'l its ·local control s\·titch, OPEN EF-V-27A(o) and 

from when the open button is pressed until only the red 

open light is illu~inated on the panel. Record time on 

Data Sheet A(S) . 

6.1 .6 CLOSE £F~V27A(B) • 

. . 
.r • 

4.0 
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6.1.7 -
6.1.8 -
6.1.9 -

... 

6.1.10 

__ 6.1.11 

_6.1.12 

: . i.l3 

I 
-------------

O?/Of./78 
I 

START EF-P-2A (B) from Panel 4. 
• · . 

UiSURE EF-V27A {B) autOiioatically opens: · 

THROTTLE O?W Er-V39 (C:f-V~O) until the fla.-1 ~ate as 

indicated by the di.fferential pressure· across CO-FE-7616 

(7617) corres~onds to the reference value. The reference . . 
value is designated on the Data Sheet. Calculate flo~ 

rate fro~ the equation Q = 66.05 lbP where 4P. is the 

differential pressure acr~ss CO-FE-7616 (.7617) in inches 

of \·later, and Q is in gpm. 

Cooling h'ater flo\'1 to floor drain indicates that check 

valves EF-VlA(B) opened as required. Record on ·Data 

Sheet A(B) if valves EF-VlA(B) opened as requ1red. 

With pump Ef-P-2A(B) operating as required, verify that 

p:.~:np EF-P-2B(A) is not windmilli.ng due to fluid backflow 
. . . --·· .. -- ·· ··---

thr~:Jgh EF-VlE(A). Record on Data Sheet B(A) that va1v~s 

. ~f-\'lB(A") closed as required. 

Hith pump Ef-P-2A or EF-P-28 operati_~g as required. 

verify that pump EF-P-1 (steam driven EF pu~p) is not 

.. 1n=;ni 11 ing due to fluid backflo~'l through EF-V2. Reco1·d 

:n Data Sheet A that valve EF-V2 closed as required. · 

LET pump ·run five minutes· or longer until systE:n sta~iliz~s. 

liOTE: Perf'lrm the follo~-1ing t\'10 steps only the first 
.• 

time this test in run during each calendar 

year, since b<!ari.ng temperature r.teast.l·e::;ent is 

· only 1·equired once each year. 

5.0 
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6.·1. 15 -

6. 1.16 

6.1. 17 

6. 1.18 

6. 1.19 

5. 1.20 

5.1. 21 

--------- ----~i--~~~~~~----------------
1 • 

AllOH EF-P-2A {2B) to run unt11 three successive bearin'g 

temperature measureu.ents '{as indicated by Computer Group .. . 
16, or Computer points 1653 and 1654'{l65S and 1659}) 

. . . 
taken at 10 minute intervals, change by less than 3~. 

. . 
RECORD on Oat~ Sheet A (B) the bearing temperatures. and ·. 
times. taken. RECORD the final teu.peratures in the table: 

RECORD the pump running inlet pressure from CO-PI-2025 

(2026). . 

RECORD the pump running discharge pressure from EF-PI-

2002 (2001). 

CALCULATE and RECORD flm·1 rate on Oa'ta 'slieet A (B) using 

th;! equation Q = 66.05 /Lf': \·:here 6P is the 0/P a'cro~s 

CO-FE-761G (7617) in inches of \·tater, and Q is' in gp~. 

amplitude~ and designate whether in the horizonal (H) or 

vertical (V) plane. li:SURE th~ prob~ is on the designated 

test points. 

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

~E~OVE Eagl~ Eye Meter. 

6.0 
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Insu1·e E:r-V3.~(S) is o~~n. 
OB/30/7a 

Er-Vl2A{6) is open, EF-V7A{C) 

is clcsed, and clo~.e E!='-V~9(Ef-'N0. 

6. 2 Er.:e1·g~ncy Feed Pump (EF-P2A(8)) Test. 

6.2.1 

6.2.2 

__ 6.2.3 

__ 6.2.4 

-· 

6.2.5 

6.2.6 

. 6.2. 7 

IHSTALL Eagle Eye Hetar or equivalent at CC-fE-7616 

(7617). 

PERF0?.:-1 Appendix A (B) Valve line up. 

RECORD on Data Sheet A (B) tha pu~p idle inlet pressure 

from CO--PI-2025 (2026) • . 

HlSU?.E Proper lube oil level on pump fro:n bearing sight 

glasses and INITIAL Data Sheet. 

START Ef-P-~~ (B) from Panel 4. 

Insu~E EF-V27A (S) auto~ati~ally opens. 

THROTTLE EF-V39 (EF-'140) until the tlc~·: rate as indicated 

by the differential prassu~e ac~oss CO-FE-7616 (7ol7) 

corr2sponds to the refEren:e val~e. The reference ~~lue 

is designated on the Data Sha~t. Calculate flow rat~ 

frcrn the equation Q = 66.05 ltJ.P \·;here !J.P is the differential 

pres$ure across CO-FE-7616 (7517} in inches of \·later, and 

Q is in gp::t. 

7.0 
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6.2.8 

6.2.9 

6.2.10 

6.2.11 

6.2.12 

6.2.13 

6. 2. 14 

6. 2.15 

; --- ----- ~~~.--------~~~---

. j . 0Sf04j78 

LET pump ~un five minutes or lonser until system stabilizes. 

flOTE: Perform the follo~·ling t~·1o steps only t~e first . . 
time this tes~ in run during :each calendar 

. . 
year, since bearing temparature maasurement is 

only. required once each year. 

ALLO!~ EF-P-2A (28) to run until three successive bearing 

te;nperatur~· m~asurernents (as· indicated by Computer Group 

16, or Computer .points 1653 and 1654 (1658 and 1659}} 

taken at 10 rninute intervals, change by less than 3%. 
. . . 

RECORD on Data Sheet A (B) the baaring temperatures, and 

times taken. RECORD the final temparatures in the table~ 

RE.COP.O the pu:np running inlet pressure from CO.= 

Pl-2025 (2026}. 

RECORD the pu~p r~nning discharge pressure from EF-PI-

2002 (?001}. 

CALCULATE and RECORD flo\·J rate on Data Sheet A {B) frorJ 

the equation Q = 66.05 lt.P \·:here ~p is tf.e differential 

pressure across CO-FE-7616 (7617) in inches of \·:ater. and 

Q is in gpm. 

~::"SURE and ReCORD the purnp inboard bearing .vibr~tion in 

the horizonal and vertical plane perpendicular to the 

rotating shaft. H:DlCATE the higher of the· biO vibration 

amplitcdes and designate whether in the horizon!l (H) or 

vertical (V) plane. INSURE the prob~ is on the designated 

test points. 

STOP EF-P-2A (B) . 

8.0 
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6.2.16 Rt:i-:OIJC: Eagle Eye 1-ic:ter. -
6. 2.17 Insure ~F-VSA{B) is open, EF-V12A{S) is open. EF-~7~(6} 

is clos~d. and close Ef-V39 (£F-V40) •. 

7.0 ACC£?TANCE CRITERIA 

7.1 If ~~asured values fall within the Accepta~le Range, ~nalysis 

portion of the data sheet shall be fill:d out and signed by the 

Shift Supar\'isor/S_hift Foreman \·lithin So hou1·s • 

• 7.2 If deviations fall \·lithin the Alert Ran~e. the frequency of testing 

~hall be doubled until the cause of tr.~ deviation is deter~ir.ed and 

the co~dition corrected. Analysis portion o~ the data sheet shall . . 
be fi llad out and signed by the lead i-~~-=hani ca 1 Engi neer/ISi 

Coordinator within 96 hours. 

7. 3 If deviations fall \iithin the Requirad ~ction Range, th2 pu~? shall 

--

be declared inoperative _ar.d not retu•·n=:! 'to servic::e until the_cause 

of the deviation has been deter~ined and the condition corrected. 

Analysis portion of the data sheet shall be filled out and sir 1ed 

by the lead r~echan.ical Engineer/lSI Coordinator. 

tiOTE: 

NOTE: 

Correction can be replace~~nt or repair or an analysis to 

demonstrate that the conditior. dces onot impair pu~p 
0 

0 operability and that the pur.:;> 1·1i1l still fulfill its 

function. A ne\'1 set of reference \'a lues shall be established 

after such anJlysis. 

f·:odes l thru 3 - T1·1o motor driven e:r.argency feedpumt>S 

OPERABLE per T. S. 3.7.1.2. 

9.0 
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!!QTI_: If the accbptance criteria are riot met, proceed with · 
.. 

• 0 ACTION s ta ter.l!mt 3. 7 .. 1. 2 • ." . 
7.4 Each of the valves which has been tested to ' function, shall have 

b~~n obsarved to function as r~quired on the data sheet. If a 
. . 

valve fails to exhibit the required change of valve stem or disc 

position during the test, corre~tive 'action shall be initiated 

irncedi~tely. If the condition is not or can not be corrected.within . . . 

2~ hours, the valve shall be declared inoperative. Hhen corrective 

action is required as a result of tests during cold shutdown, the 
.· . . 

ccndlticn ~hall ba ccrr~'=tt:d b~fc:-e startup. A retest sho ... ring · 

acceptable operation shall be run follm·1ing any' requir~d corrective 

action before the valve is returned to service. 

7. 5 Uhen valve testing h'as been performed, the Analysis portion. of the 
. 

data sheet sh::sll be filled out by the lead pachanical Engineer/lSI 

Coordinator. 

.· 
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; R~vision 4 I oa,3one . 

DATA SHEET.A 

:-:otor Driven E:nerg~ncy FeedpU;:'i? EF-P-2A Func~ional Test 

1. .Pum; idle inlet pressure 

2. ?ump running _inlet pressure (6.1.16 or 6.2.11) 

__ psig 

__ psig 

3. Rump running discha-rge pressure (6.1.17 or ~.2.12) __ psig 

4. Calculate differential pressure (€3 - :2) -- ps;g 

5. lube oil leve1 (Initial if satisfactory) 

6. Pump Inboard Be2rir.g Vibration (mils) H ----
V· 

I REQUIRED ACTlO!: 
j t·;EASURC:D ACCEPTABLE f..lERT P-Al·:GE: 
· VA!.U£ R:..~:GE I Lffi1 IHlGH 

P.tl.r~GE REFEREr~CE 

PU;·i? IDLE 
H!LET PRESS. 
(PSIG) 

Pu;.;p ?.Ui:NWG 
U:LET PRESS. 
(PSIG) 

PU:·:P DiFF. 
PP.ESSURE 
(PSI} 

FLO:·! RATE 
(G?i·i) 

-PU:·i? J rmOJt.x 
s::ARi!iG iEl·i 
(OF) 

D 
?. 

·pu:·lPGiJ T BOA 
Bbi\Rli'lG TEH 

RO' I 
( F) 

p ., 

i·~X VJSRATiOi~ I 
(t·ill$) : 

! 

* 

* 

I L ·~·i I HIGH VALUE 

r 
>7 .8 NA . AA 

! . 
<7.8 ,_.NA --· 150 

>7.8 

1269 
to 

1392 

I
I 117.5 
· to 

127 5 . 

I 
: I 

' : I . I 
• ' 

<180 

<180 

0.0 
to 
1.0 

I 
UA NA j.~.? .8 

122s 1392" 1 
to to .<1228 

1269 1405 ! 
11z.'s! 127.51 ! 
to I to jcll2.SI. 

117 5 128 75 . . 

NA 

NA 

NA 

NA r:A 

l 
' N~ I NA 
I . >l.O· 

to ~ 
1.5 ; r:A 

i 

I 

145 

>1405 1365 

I 
I 

> 128.751 125 

~180 91.3 
.• 

>180 109.9 

> 1. 5 .15 v 

'":·leasurernants taken only during first test run ::ach ca1o:ndar ·year • 

.. 

11.0 



~ .• : . 
... ·:· .. 12/0l/ I ., . . ·. ' I 

j 

DATA SHEET A (Cont'd) 
.• ·. . . 

_. • .. . 

rtOTE: To ba r.~asun?d yearly. 

IHSOARO BEAHI~G TEMP. OUTBOARD BEARING TEMP •. 

Thre~ consecutive Neasurem=nts taken at 10 minute intervals 

must change by less then 3~. 

.• 

12.0 



l 

·. ·.. . . .·· · ...... . . 
.. .· .. . 05/04/78 . ... _: .... . · .. C~TA S~c~T A (cor.t'd) .. 

. I I I £~-?i-20C21 co:;::-~5161 EhGL£ EY£1 \' i SP..t..i 10:1 . CO-?J-2a?5 r·:nc:P. II:S T P.'J.'·IW T 

I·~.::Ur /.CTURE I . I ~.: · I . . 
I·!OO~L I I . I I I · . 

SERIAL r;o. . I I I . 
SC:ALE RMiGE I I I 
P.£RFO? . .'-!EO SY =---------:-- ---- --0 .. .; n: : _____ TINE: ____ _ 

P.?r;wv=n :>Y: ______ ___ ___ DATE: ____ _ 

. 
Valve r:p...:. ~troke Ti~~sec} Acceotanc~ Criteria 

Ef-V27A 

EF-Vl A 

EF-VZ 

OPCU in - - -- ~3 sec. 

Val~e Function Requirec.2nt 

(c~eck valve) OPEN 

(cC.~~k val~e) ClOSED 

{~heck valve) CLOSED 

Date/Initial 

P£?.F0~·1ED 2-'!: ___ _ _ ________ .0ATE: ________ _ 

APnOVED BY: ______________ C.ATE·:--~------

;: • ::.L Y S IS: 

Ar.alysis ~y: _______________ MTE: ____ nm:: ___ _ 

Analysis performed within 96 hours? Yes - - - No --- -

13.0 



.. . . . . . . . . . - : . ... 

. , 

· ~ ·-. .JI . ,,. 

08/'!.0/78 

DATA SH~H 8 

l·ioto:- Driven Er.:ugency Feedpt;:np EF-?-28 Functior.al Test 

1. . P~r.:p idle inlet pressure 

2. Pump running inlet pressure {6.1.16 o:- 6.2.11) 

_psig 

__ psig 
. . 

3. Pu~p running discharge pressu:-e {6.1.17 or 6.2.12) · psig 

(. Calculate differ~ntia1 pressure (13 - §2) __ psig 

5. lube oil level (Initial if satisfactory) 

6. Purr.p Inboard Bearing Vibration (mils) "~---
v ___ _ ·. 

I I t 
P.£QU 1 ?.£0 A Cit OP. 

NEASU~ED ACCEPTABLE ALERT P.A!~Gt PJ.I\GE REFERWCE 
O:.!Ai!TITY V~.LUE P.ANGE I L0;-1 HIGH LOH HIGH VALUE 

PUi·i? IDLE 
WLEi P;{cSS. 
(PSIG} 

PU:·l? ;:m:mt ~!G 
INLET PRESS. 
{PSIG) 

>7.8 t!A 
1 

r:A <7.8 NA 

I I 
. , >7.8 i t:A I r:A <7 .8 W\ 

I 

1279 1238 I 1403 I 
to to I to <1238 >1417 

1403 127S I 1417 I 

. I . 
j148 

• I 

PU:·i? 0 IFF. 
r?.=:5SU?.E 
(?SI) 
FLOifffAi£ 
(GPH) 

llt
0
7.5 I 11'-~ 127.51 1 

to ; to <112.51 >128.75 125.3 
127.5 117.5 128.75 

• I I 
P~:·lr> l iiSC.;Ro 1 ' I 
ebA?.WG Tt:r-iP. • <1SO I t:A NA NA ~180 
(f) 
PUi1?~T.oi•~~ ~~a~.a~A~Ro~------~--------r-----~~----~-----. r~------+---~ .. ---
E0ARJ::~ n::·i?. * <lSO N.~ I r:A NA >180 96.6 
( F) j -

114 

.3ZV l·t4X V 1 S~ATl Oii 0 to 1 t:" >I t4 f~ > l. 5 
(i·HlS) l. 5 

•!·:eusurer::ants t.aken only during first test run each calendar year. 

14.0 



. ... .. . . .. . . ~ ... : ·. ·' . . .. . .. • . 
\ . 

.. ·; .. ., ...... 
12/01/77 

DATA SH~ET 9 (Con~'d) 

·. 
Bearing Te~?eratures J • 

r:OTE: To be ~?asured yearly. 

IfiSC.!\~0 3£ARHIG TEN~. OUTSOARO BEAR J NG TEf.IP. 

' . 

.. 

:!1:-?e consecutive r::?asure:::ents taken at 10 minute inter\'als 

change by less then 3~. 

-· 15.0 

·. 

I . ' 



· .... .. . . .. . 
. . .. .. .. . . .. 

· ~ ·~ .. -. 
DATA SH::T ~ (Co~t'd) 

05/0-1/78 

• 
• I CO-Pl-2026 

, I I EAGLE H£ I v IB:t&\TIOH 
EF-PI-2001 CO-FE-7617 ~ETER I~STRU~ENT 

l·:A~;;J~ ACTU~C: I I • I" ·. . . ·. 
I 

. 
I NO DEL . . 

SERIAL r:o. I . I 
SCALE P.A~:GE I I I 
Pf:~rO:::'.."'EO aY: ______________ G.AiE: _____ TI.i1E: ____ _ 

AP?~OVED BY: ____________ ~DATE: ____ _ 

EF-V27B 

Valve No. 

Ef-\'1 s· 

EF-VlA 

Stroke Time (sec.) 

OPEN in ·----

Acceot~nce Criteria 

< 3 sec. 

Valve Function Require~~nt Date/Initial 

(check valve) OPEN 

(check v~lve) CLOSED 

PERFO:.:\N£0 BY: _____________ ...:DATE: ________ _ 

AP?ROV£0 BY:_· ____________ .OATE: ________ _ 

Ar::.LYS!S: 

··. 

Analysis by: ______________ O.ATE: ______ TIHE: ___ -...: 

An~lysis performed within 96 hours? Yes --- tlo ___ _ 

16.0 



tf ~ • • •• . •.. . . '.' . .. . " .... . 

'. I 

APPEr:DIX A 

1·\otor Driven Er.:er~ancy Feedj>u:r.?;"EF-P-2A P.ecirculat;on Valve ~~ne-Up 

Valve Oescl"iption 

C0-\'85 Iso Valve on Header from Cond. Pumps 

CO-Va2A Iso Valve from Cond. Storage Tanks . 

CO-V33A Suction to EF-P-2A 

Ef-V7A EF-?-2A P.ecirc to Cond. 

EF-V3A EF-?-2A Recirc. to CO-T~lA 

EF-V9 CO-T-lA isolation valve 

CO-V~3A EF S~cticn from CO-T-lA 

CO-V9S~ EF Suction From CO-T-lB 

CO-V87 EF Pu;;.ps Su::t. Hdr Sl ock 
-:a 

EF-VllA Ew.erg. f.~. to P.C-H-lA 

EF-Vi2A Er.1erg. f.\:. to P.C-H-lA 

EF-V32A EF-VllA Bypass 

Ef-V33A Ef-V12A Sypass 

EF-V29A EF-P-2A Cooling Hater Inlet 

EF-V31A B~aring cooling water outlet 

Er-'.!liB Emerg. F.\~. to. RC-H-lB 

EF-V123 Emerg. F.W. to RC-H-lB 

EF-\'323 EF-¥11!3 S}'P:!SS 

E~-\'338 EF-Vl2B Bypass 

-· 
17.0 

Position 

OP 

L.O. 

' OP 

Cl 

·& 
p? 

;:t! ·-

. 0? -

CL 

CL 

CL 

CL 

0? 

OP 

CL 

CL 

CL 

CL 

~-

Initial 

--- ·· 



,- ·;_ .. ; ·~ . . . . .. . . . . ... 
APPENDIX 8. 

.. 

~1: ·1i s i t.n 4 
cenona 

i·:ot~r Criven Emar£ency Feedpump. EF-P-28 R~circulati_on Valve line-Up 

Valve De5cription 

CO-V85 Iso Valve on Header from Cond. Pum?S 

CO-\'S2S Iso Valve from.Cond. Storage Tanks 

CO-V83B Suction to EF-P-28 

EF-\'73 EF-P-2B R~circ to Cond. 

EF-V83 EF-?-23 ~a~irc. to CC-T-lA 

EF-V9 CO-T-18 isolation valve 

CO-V9SA EF Suction from CO-T-lA 

C0-\'9SS EF Suction from CO-T-1S 

CO-V87 EF Pumps Suet Hdr Block 

Er-VllA Emerg. F.H. to RC-H-lA 

EF-\'12A Ernerg. F.\·!. t~ RC-H-lA 

Er-V32A EF-VllA Bypass 

cF-V33A EF-V12A 8yp~ss 

EF-V29S EF-P-28 Co~ling ~:ater Inlet 

Ef-V318 Cooling \'tater outlet 

EF-VllB Emerg. F.H. t~ · RC-H-lS 

EF-V12B Ernerg. F.H. to P.C-H-lS 

EF-\'32S EF-VllS Bypass 

EF-V33B EF-V12B Bypass 

--
1~ . " 

Position 

OP 
.. 
-{;r-

l.O. 

OP 

CL 
..t,p-

OP 

-~-

0? 

CL 

CL 

CL 

CL 

OP 

0? 

CL 

CL 

CL · 

CL 

Initial 
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.. .. . . . . .• . . \ .... , .. . -.:: \( 
,. , - ...... i"),-.1 ··; j • •• .,.~. 1 . THReE MILE ISLAND NUCLEAR STATION 
• i\~\J~··,v· .~ .~-!. 
u,., • • •,• • . •• •. :11111T §2 SURVEILLAfiCE P~OCEDUR:: 2303-1·127A/S 

,..... "':· .. , ·.r·.t ~-.. : ,.'·.•;t · I-:OiOR O~JVElf E:-i£RG£~:CY HED?U:·iP 
~or·.: t ':'\' . ~· ' • . . ,fUi~CTIOi~AL TEST At:o VALVE OPE?..t,oiLITY· TEST 

'·,, · ·• ·: T~ble of Effective Pas~~ 

0 
.. '·;:'. :' 'V'J. : __ : .. , :· ·.·i 
~,,,._ .. · ·-· 
~ D!!! 

. ·1 .0 12/01/77 
2 .0 12/01/77 
3 .0 05/04/78 

. 4 .0 05/04/78 
5 .0 05/04/78 

-· 5.0 05/04/78 
7.0 08/30/78 
8.0 05/04/78 
9 .0 08/30/78 

10.0 OS/C4/78 
· n.o Oo/30/78 

12.0 12/01/77 
13.0 05/04/78 
1~.0 02./30/78 
15.0 12/01/77 
1 6. 0 05/04/78 
1 7.0 02/30/78 
1 a .o 02/30/78 
Hl.O 
20.0 
21.0 
22.0 
·23.0 
24.0 
25.0 

·-· . 
Revision ~ Date Ae-1ision ~ 

1 26.0 51.0 
1 27.0 52.0 
3 28.0 53.0 
3 :J 29.0 54.0 
3 30.0 55.0 
3 31.0 56.0 
4 32.0 57.0 
3 33.0 58.0 
4 34.0 59.0 
3 35.0 60.0 
4 36.0 61.0 
.1 31 .0 62.0 
3 38.0 63.0 
4 39.0 64.0 
1 40.0 6S.O 
3 41.0 66.0 
4 42.0 . 67·.0 
4 43.0 68.0 

44.0 69.0 
45.0 70.0 
46.0 71.0 
47.0 72.0 
48.0 73.0 
~9.0 .74.0 
50.0 75 .0 

Date 

Unh 1 S&a!f P.ecomm~:1:!s Approval 

/,~ ·;=;' ' ----·-
Unit 2 Sta:t Recommcmds Approval 

·7 
;:.~i';oval ___ ....:/~ r. ... ~---- Date ___ _ . 'I Approval ___ .,~./l~r,.~,l'_,-:.______ Da:l! 

Cc:;:tiar.t Dlpt tlead Co!Jnizant Dept. Hnd 

~ 

--------------------f-----------·--------1 
Uni: 1 PORC ne::omm::nds Approval 

_____ !-/lt.:... ~0 ....... 9:__ ___ D<Jte __ _ 

Chilirrr.~n of PORC 

Unit I Sv~zrint~nd!:nt Approvill 

1 _.;{- Date 
...-------------~/1~~~------------- ------

Unit 2 PORC R~:>pmends Approval 

"£. I' tJt!. ·!.'1~...... Dc;te , ... ~ o 

v' ·CI::~irman ol PORC 

Unit 2 Suf)!:rint'!ndent Appro•Jal . . . . 
/ .. J. • • "': I 

__ -L .... ------------~~~------- Date 
I • . 

I 

• 1 .• .... ... 
I 
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. . . .. . 
. . 

.:.,._ 

... . . . 

DATA SHEET A 
• • • ' <Ill'. 

hotor Drwen Emerg~ncy Feedpu_::;p Ef-P-2A Functional Test 

l. Pu1:;? idle inlet pressure · Qt) psig -
2. · Pum? running inlet pressure (6 . 1.16 or 6. 2.11} _RQ_ psig · 

3. Ruiiip running di!icharge pressure (6.1.17 or 6.2.12) .tL{?u psig • 

4. Calcu1at.)differentia1 pressure (§J - #2) J.~jppsig . 

5. lube oil level (Initial if si!tisfactory) . , g.t?.. 
6. Pur.1p Inbo!rd Bearing Vibrat ion (mils} H ,.2 :L 

v .llo 

I REQUiREG ACT 101~ 
' i·:EASURED 
! \'ALUE 

ACCEPTABLE I ALERT P.A~:GE RA~IGE REFEREr:CE 
CU.~iiTITY P.:.:;G E I L 0!·: HIGH LO!~ i' HIGH VALUE 

• I· 
1150 

PUi·:P IDLE I -: 

WLET PRESS.' . I (PSIG) • >7.8 NA I \A <7.8 tiA I ~0 I ' PU:·i? P.U:IliJiiG 
I 

I t . . 
INLET PP.ESS. ( (PSIG) _)( tJ >].8 UA NA :<7 8 NA 145 1-. I 

PUi-1? OIFF. 1269 1228 1392 
L,228 

I I,~, ... 
PRESSURE I to to to i >1405 I .):):;) . 
(PSI) r3'1l} 1392 1269 1405 I • ! 

I I ' . ·I FLm.J RATE 117. 5 127.5! • I 112.51 
(GPH) I to to to 1<112.5! >128.751 125 . 

113 .. '\ l2i.S 117 . 5 . 123.75 
PU:·iP wuo.;xn I I srARU:G TEi·l?. ... <180 N~. r:A HA ~180 91.3 (~F) . 

PUHP OUIGOARO j 

I I 
i 

B C' ti ?. I ••r: - E1'0 

. t o· \ ••• .: s .•.• I • <180 HA UA ItA >180 109.9 ( r} . 

J.IAX VlGHt.TJOH I ·'-' v I· 
0.0 i I > l.O l I I to to ! (!·illS) ; I ! i I 
1.0 NA 1.5 • llA >1 .5 I .15 v . I I I 

•:·iea surem~nts taken only during first test run each cal cm.lar year. . 
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"•"" .,:~ • 1'\ ,cor. •• 

· .. 

. . . . . 
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!·!Q.!:UP.i:.CTV:lE 

J·:OD~L 

~~F.l.:;L :t3. 

SCALE P.AfiGc 

I 

·I 
I 

CO-PJ-2025 I EF-PJ-2002 

.... ... p ... (,..,.J.t I i'lL·1.flft.tu 

I.~J(" . 
/lt'jt "\ , I '!/!. 

- I -
,, . J 61 14~L.6b0 

• EAGLE EY£ VlliP.AilON 
CO-FE-7616 m:rrR I USTRU:·lEUT 

11 ( :;:. (( 0 . 'C>f:l." ./..:"" • 

30~ 
t5"f'{t'/l 'Ill? 

I ,, 
;t'ltfJ . f-J Ol) 

..... ---"1-·•c ... • ~I~ ... , • ./.. / -\ 
:- ~~.-· ... ~ .. ·, ... 0 ':lY. '-l, ·'" ~ -"'"~. DATE: ~/l(/71 Tlf·lE: ttJ : u11 

A??~O'.'ED o'f:~~-...... _~_1 
__ - ______ DATE: j/,;JC /77 . . 

\'al o.:e flo. Acce~tance -Criteria 

EF-\'27A OPEU in I s~c <3 sec. 

~.':! 1-J e r:o. Valv~ F~nction Requirement Date/Initial· 

(check valve) OPEN ~t;I~L 
(check valve) CLOSED J/.1( /j,.t'L 

Ef-V2 (ch~ck vah•e) CLOSED ]~:~~< 
• .,.O"''''"D -·1~/J i,.. . . -P' ~ r~ .. r :wu::. .... • :.:.rP=~~''...;::·'O""'w::'=,~-------o.ATE: JJ. /f 

r-:> <lA --#}· - . -z.~·.? /' /'.;,,.o 
~?'1.':::E.D 13'(: 1... ./~~J....._L . DATE: .-1' -~ / I• ---------

E.F-Vl A 

EF-VlB 

An~ lysis by:_{!J__..:::~~~=-~~-1' __:.:~ _____ C.ATE: ~C~I 9 TII·\E:___.../:_ ... _~;_·_~_ 

Analy5is pcrform~d within 95 hours? Yes V" No ----

. .. 



• . . . . . . . . . . . . , . . . . 
. • • . 

··~ .· .~~ 

. . 
DATA SHEE'i B 

' r:otor Driven Emerg~ncy Fe2dpump Er-P-28 Functior.al Test 

. 
1. Pump idle inlet pressure 75" psig 

2!:f_ psig 2. ' Pump running inlet pressure {6.1.16 or 6.2.11} 

3. 

4. 

5. 

6. 

Pump running discharge pressure (6.1.17 or 6.2.12)J7'C,D psig -. 
Calcu1a~:} differentiai pr~ssure {€3 - ~2) JJKfo psig 

lube oil 1 eve1 (Initial if satisfactory} , ~ f. 
Pump Inboard Searing Vibration (mils} H • 5" 

v t :z. 

f·:EASUR£0 ACCEPTASLE ALERT RANGE P.I.~GE REFERENCE I 'I . REQUIRED ACilOf~ 

VALUE RAtliiE _;,.,;,;l~Q::-:;.;~'7li:,:.l :><-:Gn;;.... --.L"""O::-:H~-:-'. -i.H~l G""'H.--- \' I.LUE OIJANTITY 

PUH? IDLE 
WLET PRESS. 
(PSIG) 

PU!·i? ?.U:HIJ NG 
HilET PRESS. 
(PSIG) 

PU:·\? 0 IFF. 
PRESSURE 
(?5!) 

·i=LO;I RAIE 
(G?i-1) 

;: ..... .) 1 1''4 ~.-~" I , ..,. .. •-v•\.,u 
S0"A?.U:G TEI-IP. * 
{ F) 

PU:·i? OU I BOMlD 
sgARWG TEi'tP. * 
( F) 

75' >7.8 

>7.8 

1279 
to 

1403 
117.5 
to 

127.5 

<180 

<180 

i·iAX V 1 SRA TJ ON 
(l·lllS) • .s-H 0 to l 

I 

I 

I 

I I 
tiA I r:A _<7 .a r:A . ! 144 

· I I 

1238 1 1403 
to to <1238 

1279 ! 1417 

t\A 

NA 

UA 

I 

riA I HA 

> l t itA 
1.5 

>1417 

. 
& 

1376 

> 128.7.5 125.3 
I 

~180 114 

I >lEO i- 96.6 

_i >l.~ .3,V 

+H2asurements taken only during first test run c~ch c~lendar y~~r. 

~~0G~ ~~u@~ti~t~~ 
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. ·: 

· ·.· ·:: -·--::-

. · 

. . : 
• # . 

. . EAGLE HE I v 1 SPJ\TION 

NO DEL 

S::!UAL NO. 

SCALE P.ANGE 

\'aha ·::~. 

EF-V27D 

Valve llo . 

EF-Vl B 

EF-VlA 

METER I~STRUMENT 

i. I o~ 

(1. "'OOJ . I o-.:l.ODO I ... o-/() 11 I. 1-t oo 

Stroke Time (s~c.) AcceQtance Criteria 

O?EN in < 3 sec • 

Valve Function Reouire~~nt Date/Initial 

(check valve) OPEtl /l./2(/?.~ 
.~ 

(check valve) CLOSED · .)~(~ 

PEP.FORr·:EO BY:___.K"-'''-"t;_;~=~·t..W::><:.::.><Y-~~· ~,..:../.;.;;:;,~...:;..:~=~-~DAiE: 1/:;_f17( 
/0 CL_ . . ~· · -:z /? r /-70. APPROVED DY : __ _,(.___.cc..;,-=·.~~=~--·...:;,.· ..=..::~.....<..:....:.=· •:..,_ __ ~DATE: ../ 1- .._. / • / 

At:ALYSIS: 

Analysis by: c=' ~ 
An~lysis performed within 96 hours? 

DATE: Jh f /77 TH-lE: __ --l 

Yes. __ _ tlo ___ _ 
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