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Director of Nuclear Reactor Reguletion (9 ,gg
8Attn: Mr. Dennis M. Crutchfield, Chief \ ,4 ,;wssic**

7
(C %Operating Reactors Branch 45 3

U. S. Nuclear Regulatory Commission \'\'
,

Ql3Washington, D.C. 20555

References: (1) W. G. Counsil letter to D. G. Eisenhut, dated
December 4, 1979.

'

(2) W. G. Counsil letter to D. M. Crutchfield, dated
June 10, 1980.

Gentlemen:

Haddam Neck Plant

| NRC Requirements for Auxiliary Peedwater Systems
1

By References (1) and (2) , Connecticut Yankee Atomic Power Company (CYAPCO)
responded to NRC recommendations for improvements in the auxiliary feed-

i

water system at the Haddam Neck Plant. As a result of several telephone
'

discussions with the Staff and following cdditional CYAPCO reviews of
the open items identified in References (1) and (2), the following in-
formation is provided to resolve the remaining concerns on the auxiliary
feedwater system:

1

1. In the Reference (1) response to additional long-term recommendation
3, reference was made to the installation of an isolation valve in
the common crossconnect line. In response to the verbal Staf f concern,
CYAPCO notes that this valve can be manually operated locally if
required. This valve will be installed by January 1, 1982 in
accordance with the schedular requirements of NUREG-0737

O
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2. In Reference (2), the response to Long-Term Recommendation GL-2
indicated that additional studies were in progress. After
clarifying telephone discussions with the Sta!f, CYAPCO hereby
identifies its intention to install a bypass valve and associated
piping around the existing suction line isolation valve. CYAPCO
intends to install a six inch manually operated gate valve such
that valve FWV-150A can be bypassed. This valve is scheduled
for installation during the 1981 refueling outage; hence the
required installation date of January 1, 1982 will be met.

3. In the Reference (1) response to Recommendation GS-4, CYAPCO in-
dicated that procedures for transferring the auxiliaty feedwater
pump water supply from the primary water supply to the altarnate
water supply were scheduled for completion by January 1,1980.
The details of the transfer are idantified in Section 5.8.1 of
the attached procedure EOP 3.1-9, Revision 8. This procedure was
implemented with these daanges es part of Revision 5 which was
approved on December 19, 1979.

4. To facilitate Staff review of Recommendation GS-6, your attention
is called to Section 4.11 and 7.6 of the attached procedure NOP
2.1-2, Revision 5, and the attached surveillance procedure SUR
5.1-13, Revision 8. After an extended Lhutdown, the turbine driven
auxiliary feedwater pumps are used to verify flow path from the
Demineralized Water Storage Tank to the steam generators. Normal
valve lineup for this test is verified by surveillance procedure
SUR 5.1-13, Revision 8.

5. Regarding Staff concerns on the annual flow verification test,
your attention is called to Section 4.1 of the attached sur-
veillance procedure SUR 5.1-14, Revision 3. This procedure became
effective on December 19, 1979.

We trust the above information is sufficient to resolve the docketed
Staff concerns on the auxiliary feedwater system at the Haddam NecP
Plant.

Very trulv yours,

CONNECTICUT YANKEE ATOMIC POWER COMPANY

041/)f_
W.'G Counsil
Senior Vice President

k
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1.0 DISCUSSION

1.1 Power is normally available to the plant from two outside'
.

enurces. Each source is provided with protective relay systems
4which will detect faults ir either line section and isolate ,

..w, -~

the faulted section by automatic switching. In this manner,
power is maintained to the plant under most conditions.

1.2 In the event of a complete loss of normal station service
AC power supplies, the resulting reactor and turbine trip
and an immediate separation of the generator from the 345 KV
system, the flywheel inertia of the reactor coolant pumps j
sustains coolant flow sufficient to' assure removal of a minimum
amount of heat and prevent core damage ir: mediately following
the' loss of power.

\

1.3 As with any reactor or turbine-caused trip, all reactor coolant
pumps remain in service for approximately one minute if only
the 115KV lines are affected. The combined periods of full
c r -' n t flow and the subsequent pump coastdown assure

e heat removal and prevention of core damage.
.

1. ". During normal operation when power is available from the 115 KV
system,.caergency bus sections 8 and 9 are being supplied from
buses 1-2 and 1-3 and the emergency generators are not operating. ,

Loss of voltage en both 41f,0V bus sections 8 and 9, af ter a '
,

chort time delay to allow for 115 KV line reclosure or transfer ?
of supplies, will ini.tiate automatic operations which isolate

|the er.argency buses 8 and 9 from their 1:ormal supply (open
|breakeru 270, 8T2, 3T9 at.;l 9T3), strip and lockout all ;

unnecascary 4807 J oads; start the energency generators, connect.
|

them to their respectiva ervrr,cucy hums and start a service
{

water pua,2 Shoald a core cboling cignal be received, all
g

engineered sa f eguar6 pu: pr, t ogether with r containment fan
,

will be started n _ pentially in ecc' rw.rgency Lus sectiqas.

i
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1.5 'Ihe restoration of nor:aal AC supply is subject to transmission
"

'line and system conditions.

2.0 SYMPTOMS
-

"

2.1 The folicwing indications and/or alarms will be displayed on
the Main Control 3oard as a re-alt of a total lors of AC power:

,

'

' , ~ 2.1.1 Reactor and turbine trip alarms.

2.1.2 Low flow alarms on all loops.
.

2.1.3 Low bus voltage indications and/or alarms on all
bus sections.

2.1.4 Low voltage indications on both 115K lines.
.

2.1.5 Loss of not.nal plant lighting.-

3.0 AUTOMATIC ACTION

3.1 Turbine and rcactor trip.

3.2 Ioss of 4160V buses 1-2 and 1-3 causes the following:

3.2.1 The 4160V supply breakers trip. Automatic closing
of the supply breakers due to 115KV line restoration

> is blocked. .

3.2.2 4160V bus 1-1A tic bt.aker T1A and 4160V bus 1-1B tie
breaker 2T1B trip and 'J~:kout.

3.2.3 All feeder breakers on .,uses 1-2 and 1-3 trip, except

breakers 4860 and 4970.

3.3 Loss of' 41C?V buses 8 and 9 causes the following:

3.3.1 Trip and lockout of:

3.3.1.1 4160V breckeru 2T8, BT2, 3T9 and 9T3.

3.3.1.2 480V bus supply breakers 4841 and 4971

3.3.1.3 480V feeder bre.ders to PCC-1, 2, 3, 4,
6 nnd 7.

.

3.3.1 4 480V feeder im 'hers to the rod drive MC
:_ c ' s , ] Qht n transferimr., rervice air

C UL.p s ? .O', luilii..e gtno tur .in::lliary oll~ t

pt 2pr, a l e t: t r i c fI t'e p' rp n!'d Ne
it fr.t v.t F c' r.*

3.3 l.5 4% Lit nal ci 71 6 .'

7
'
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.
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3

3.3.2 Trip and block automatic start of the following: [
'

- ..

f
3.3.2.1 Charging pumps -

r

'!. 3.3.2.2 Component cooling pumps
.

3.3.2.3 Fressurizer heaters
,

.

3.3.2.4 " Service water pumps.' ~

.

3.3.3 Trip off:
.

3.3.3.1 Containment recirculation fan -

g[
-.

3.3.3.2 High pressure safety injection pumps

3.3.3.3 Los pressure safety injection pumps

3.3.3.4 Residual heat removal pumps

3.3.3.5 Charging metering pump *

3.3.3.6 circuit breakers feeding Mcc-8
,.

3.3.4 4807 tie breakers 4TS and 6T7 closes.
k

i?
3.3.5 Emergency diesel generators EG2A and EG-2B starts.

'

3.4 When the emergency diesel generators EG-2A and EG-2B attain speed
and voltage; the following buses / equipment will autcmatically be
initiated:

3.4.1 Diesel generator breaker EG-2A closes to energize
buses 8, 4 and 5.

I

3.4.2 Diesel generator breaker, EG-2B closes to energize
buses 9, 6 and 7. ,

i

3.4.3 If normal supply to MCC-5 is not energize <1, automatic
throwaver 'arcaker closes to alternate supply restoring

power to the:

'

3.4.3.1 Motor. operated v.1vec

3.4.3.2 Control air comprcasors . g>

i
3.4.3.3 Conputer and data logger

{3.4.3.4 Seni-vital 120t. Luc

. ; }3.4.3.5 Feel oil transfer punini

i.
3.4. 3. 6 N e <,el t. ne rator ou:d i .n11m.

3.4. 3. 7 Closed coolin; 1.p ta. lug s

e

P > 3 ef 9;
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3,;5 . Service'.sathr','MO, V s, .ly 2, .3. -a.nd. 4''s.nd 'A0V's :8 a'nd.;9 cfoses."! .

, '

. . -
. . . . - .. ..

- . . .
w .

......r. . . ., . , . .. ~- . .~ * ~-, ,

3.6. Timers are actuated rto sta"rt'ionei. service': water.' pump %; h- J' '

k.on.eachemergency dicsd1 gener$UorE "l' . ' ?'';, ,' 6
: '~J['*u v.; * m, - .

*

S'.

* 6. : n :: . .::. :n G " .m.;U 's :.; . . . .

cxis t s . (WIl sw.,. . a :. -; .. s. s.:;.a. t ' *', " -
. .

*-

s. . . .n ,

cre ' codling'c., . . ., signal ^n..
y<n-

, .. n ur3,7, {, yg a, 'c. ,', 3',/ $ s M 9 . 4 %*',f' " " W ~,
- . . - .. .-

itches have.oper.ated): . '

7 '%,',. .+'

~~d ~ " , ' 2.T
'

-
' ~# ',

.'-
'

3.,7. 1 .. All>po.wer. ope. rated valves, associated with:th.
.', , f,,, :are positioned 'according to' their.' program.;.,.is sy.stiem

,.

! '

. -

;
,

',, ., . .. . . . - ... .,4 ,.. ,,
.

... .. . . . .

. " ' .
-

( ' ! .T. 7'.2 * .. . Timers are',actinated to: sequentially start:
' " . , . . . . c . . . . . 3-..1 v.. . . - . -

,,

. ~ -

.. . .
... .

.I * . . . I3.7.'2.1I .. fA and 1B;1ow. pressure : safety';injeetio'n.' f ,
"

, i . .. . -, ., ... ..

.. . .s![ U. 4') .Q.*:!'..G.'' ; O-L. '' . Q -bump's ( y *|
.

bi$;fW '' '. ..
.

. b . ' ': *' * '
,

-

..: 3.7i2.2 jlA and IB . . , .
.

,. . . -.

1 -. . . - ~ . . , , .. ... . .,

.' .1.. ... . .I.7d e, 4 e ipuraps..q, high(pressur,e safety inj ectio,n . ,
,,

>e

.-41+ - r ^ ' ? *R . ~ --.: .. .
. 9 .c, . g . . ; .'O i ij.. . . f.( . ' ,; - '/ h, a -.;..'.4, . .,: b m .

.

*

- . . . * o it", i. -
s#. *

- . .. *

. ., _ ' ' . . .3.7.2.3.,..One containment recir'culation-fanIsup.....
~

.-: s

.
, ~

p'ligd ,*

., . ; ., . . ..;,-..', />. r-' yv;y :by cach' em'ergeitcy 'diesef."gefterat'oW, .

- e. . . ,; . , , , ,
. ., ..,

.. .- t
4.0 ._IMMEDIATE OPERATOR ACTION... o,

- . .-.4 .; w. . n.. .
. . T ". .h. . ? : . *4 .

. .
. . .< , .

4.1 Manually, trip , reactor:and' turbinc. , '' - -

? '. *.E
.J,

r-

,... _ - .t . J . . . .- . , n
; r.

. .

.. ..c . ., . .

. . . ' . . .... . .

4.,2 Verify that.all, relays |and *.imers function to start the diesel -

- - *
,

, . . . - s;

h

gercrators, place the required equipment in setvice and properly
position the associated power-operated valves.

-)

4.3 Start auxiliary feed pump and feed steam generators through
bypisc valves.

4.4 Start component cooling within 2 min. to provide cooling for
- RCP thermal barrier.

4.5 Check RCP lower bearing temperatures.lcus than 1700F and start
a charging pump and initinte seal w. ster flow to RCP's. -

,

4.6 Open at:rospherie dump valve and steara to hog jets na needed
to maintaf.n Tave.

. ., 4. 7 Sceure all chemical and r- diological releases.

4.8 Jt loss of coalent has occurred, refer to EOP 3.1-4.
..ss

IME: Loratfoa of ECS rr.y be nece w ry per b 3.1-12 if
Tcvc 4, ; eacim: 5 00-{ .

I
'

.

.
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5.0 SUBSEQUENT' OPERATOR ACTION ;" ,$,'.

5.1 verify steam dump closes on loss of condenser vacuum.

., .-(5.2 Secure steam to the condenser air ejectors. >-

; t . wiw .i . .. c. , , . . . e

5-3 , Verify turbine and generator D.C. oil pumps are operating and. . '' 'J. N.3
', maintaining p' roper oil pressures. [ ._.r: . s.. .

*

15.4 If no core cooling signal exists energize such
.

{."y.
L

.

equipment that may be desirable, i.e. containment recire. fans. - -
-

.

5.4.1 open all breakers for boron recovery system equipment ,, ,,. ; gf
... ' ' . ' -- w . '- 05'and'06. * ' '' '' ~~ ' ' ' < ?'' i" ~. E E

on MCC-8 and' close the 480V supply" breakers at buse'ti ' .T 'h.- e
.p. m- . '

- .

.

. . . . ' 1-

1. ,, .. .^

'5.4.2 Lockout all automatic ctarting 480V equipmdrit noF [ .. :.-. --
'

'I* .- * ** .r,-:in servicei ,,}' - [,3 .' $.",[,*/,7 , .3
* f '

, .

,

. ',',- ,

- 5.4.3 Manually open all breakers on any MCC to,.b' |re-energized;-~ '.M.'.? '. U
'" ~

e,

*5.4.4 P.cset the lockout relays for each 480V bus.
.,, , ,

, ..

5.4.5 Restore pressurizer icvel to normal. E' .
-

. . . ~ , .. , .
.

. - r.
5.4.6 Maintain coolant pressure above saturation with .

pressurizer heaters.

5.4.7 Start both battery chargers. -

/

5.4.8 Place cain generator AC ceal cil pucpsI n' service andi

stop the D.C. pump.

5.4.9 Place turning gear oil pump in service and stop the
D.C. purip.

5.5 Notify higher supervision.

5.6 Coatact COWEX SOS for information as to the expected titae for
rectoretion of the nor mal powr t.upply.

| 5.7 If unnble to ent iu tte when rormi poucr supply vill he restored
i or cutage fu to ^ pralcrm a, p'irge fron r: tin generettor vie.h

CO2 and tenc nce k ratig, remor coolant cycb a and initiate
| ccaldo-u of RCS.
1

.

_ _ _ _ _ _ _ _ _ _ _ - - - - _ _ _
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5.8 Control steam pressure and Tavg with a'tmospheric steam dump .
.

ani feeding steam generators to maintain normal levelam --

jl
jn

5.S.1 When level in demineralized water storage rank
gets down to the low level alarm set point j

(54,000 gallons), line up to transfer water from ,

the primary water storage tank to the demincralized
,

water storage tank as follows:

'

(a) Check that power is available to the primary
water transfer pumps by observing pump
breaker position lights on Main Control Board.

(b) Check that primary water transfer pump discharge
header is lined up to the turbine hall by

'

opeing valve PW-V-111. Close PW-V-112 and
>check closed WD-V-397.

.

(c) Check line up in turbine hall to deminerali=ed
water storage tank by opening DW-V-542 and .

DW-V-509. Check cpen DW-V-504, DW-V-1135,
DW-V-1634, DW-V-1637 and CD-V-632.

,

!

(d) Start primary water transfer pump and monitor
both demineralized water storage tank level an d

primary water storage tank level.
~

5.9 Rostoration

5.9.1 Place control switches for all equipment and bus ties
on 4160V buses 1-2, 1-3, 1-1A and 1-1s in. trip- -

pullout position.

NOTE: If charging penps not running, place control
switchen in trip pullout position.

8
5.9.2 Check 3S9 T 399 OCE cloacd.

5.9.3 Clor,e 3391 and 3991 AC3's. ,

e
l

5.9.4 neset J cci.ot t relays 27?/1-2 and 27 //1-3. |

5.0.5 Open 2T3 (if clo md).
i:

5.9.6 b" e t 'acTout rolz Ec'i /1-8. |

27Y/1-o.5.0.7 L ut 1m. +

5 . .i . E C1cte tJ.. F C ai 71 3.

' a q ,, o io itfor,rr,r ; co 1 -i , - ,

f j T ;l; (d - I '' } .if L
I

!

l;<

f

J:* , i
,

1
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. . .' ' * * :. . . .

'~ ,M. -.
:

.a;
. ,: * :. . :. . - >., ~ . . . . ~

' 5.9.9 'Adjus frequency and voltage'to bring bus 1-8 into
,' synch; onisri.with bus:142; . ; '. . - .

' *-

.

.., . . . , . .2 .. ... .
' .;

.
t. J . . . , .

. ' . , . . .' .?r. 5.9 10. s..:.Clo.se. t.ie.,;b~r.e.ake. r 8T2
:.w . . .

. .. . .

.g, , .- , . %. . . u . : , . .

- ,2. M,.j,9,[1; .,"R5sdt' safity"injectihn 'reldys ~ (WI.) 4A and' 4'Bbd
' '

'
' ~ ''

. , .

' '

:possible.
~

, . See Procedure E0P 3.1-4. .
'.

,,

.. r . ,.. . . . . . -; .-

. i. ; . . . 5.9.12- -Reset diesel. start. relay.4/EG2A, if 4A and 4B.can
*? ' 'be reset or have not operated.

e j , ';', ; 5 ' 9 53 Reduce ~1oad'on EG2A to minimum and open gen.e'ator. , ,
~ f

-. ;<, .j , r,

. : .. -, 4- breaker.' ' '-: # ? ~??*, . . . , - : "
. , ,

.
-

-

. .i~

5.9.14 Close 4841',' open 4T5'. r
.

-

- '

.. . .
.,

. . - . . . . . ...
-

. . . . . . ,. ... . < . , . . . . . . .
. . .

./. ' ' ~~, " , ,5.9.15 Shutdown engine for;EG2A and place it on standby.' ,
.

1,
. . . ' ,, . . . .

s
.

. ._ . . . .' .

. ..

. .: . . . .
. ' ,

. , , .

.

5.9.16 Kese't loc,kou,t relay 86/1-9. , . .. . .
.i .. ..

.. . . . - . . . n' ..

,
-

: :5. 9.17, Reset lockout:27Y/1-9.. '> . cf .

5.9.18 Close tie breaker 3T9. - -

... . . a. .
.

,
, .. .

NOTE: . Control switch must b'e moved to open position,' ~

.

first, to clear amber light.

\

5.9.19 Reset diesel start reiay 4/EG2B, if 4A and 4B are reset.
/

.

5.9.20 Adjust frequency cud voltage to bring bus 1-9 into
synchrcnism with bus 1-3.

5.9.21 Cloce tie breaker 9T3.

5.9.22 Redt.cc load en EC26 to minieux an.i open the generator
breaker.

5.9.23 Clor,e 4971, open 6T7.

5.9.24 Re::t ,re plant dietr!Lurf on to rormal.

5.1.25 St. art c.11 ve.. .m y tuniitcry rjarem.
1
i'

!
4

i
f

I:

$

f

t

.

f

!

r

i

.- -
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a 5.9.26 Closa 345 yard supply breakers on Bus 1-2 and Bus 1-3.
.

... |5.9.27 close SW-401A and SW 401-B upper level of, PAB. ; , , 3;.[,, $,,. ,, c, , .

'

5.9.'28 Reset trip valves TV SW 2365A, TV-SW-2365B and . .a.' * i.!. Q $.
.

,TV-SW-2210.
g ,. i..

.

,. ..
5,,. 9. 29 Slowly open SW V-401A and SW 401B. "

...o..

~

5.9.30 Close CC-V-661.
- -,

t 3 . . . . :a- :
" <; . 5.9. 31 . t Rcset CC-AVT-2214. -J " ; ir-| ~':

. . . . . - <

, N,9 t! ! 5
d-- , -

< .

5.9.32 Slowly open CC-V-661. :. ' ~ " - '
--

-- ; i
'

1r~ -('*gt 7 .-[f ' t'
, , ,, . * * - t-#'

5.10 File plant inforn:ation report and notify Duty Officer.' ' I ' ." . .;'I' # '"4 I

, .. ... . ;. .
.

- , ,. ,* - +: . -: .,

.

. .. . . . ,3. .: . . .4,

% e

*
.

4 N 'eg

.

.

f
I)
i
I
i
t

.
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i'
i
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AUXILIARY FEED PUMP MONTHLY FUNCTIONAL " - '

ff *. J ' -// ''' ' '

TEST -

jfisp?(,(L.
'

_

.

APPROYED DYi Tl N f,UP, ERIN TENDEN T
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,

.~ . .:. .

1.0 OBJECTIVE
, ,

,

The obfective of tpis test is to verify, on a monthly basis, t

that each auxiliary steam generator feed pump is operational. '

This is accomplished by operatir:, each ptncp on recirculation -

to the DWST for a given length cf time. , ,

1

2.0 LICENSE OR ADMINISTRATIVE REOUI".EMENTS '
.

2.1 Technical Specifications, Section 4.8, Auxilicry Steam
.

Generator Feed Pump.
-

.

I
3.0 REFERENCES i

3.1 Flow Diagram 10S99-RM-40A, Conciensate, Feedwater and
~

licater Drain lines.

4.0 PREl EQUISIT ES

4.1 The plant is operating or in the hot standbv condition with
steam pressure 2 300 psig available to operate turbine punip.

!

1
-

4.2 3 A cnd IB Auxiliary stcra ; enerator fce ' ntap steau supply !
pressure gauges ziad d isch iry' prernn' ;,a'!: ; ha. Lut I

celibratcd yearly. j'
t
I

!* . . Eif|al . . ) V l _' J. { 2 III- C
' I f (' I* *

})U et :^! 'It .i |M! II; * [ a I '.' d 4
'

5

' a: epe r.3 t .t a n ~ p.

t
5.0 : *r...

5.1 !. : - i t! Ic ' pu I.'' ' '

p: r' .t e; .
' >

< <,

3 [' b ' }

5.' 1 :. - * '~ '

io ;a _:i_ ', :.' '

;;,
,

C). 3. ; i' [ j $
' *

s

[' i? I*
f. } , -L *i ,, 4 s

{t $4 [!t e e i 5-4

5 '

.!+ !'i . , ,
_

>



. - _ . . -_ _. . ._

-

Rev. 8 g g G73
'

.
,

,''
. .. ..

.
,

: \-
.

a .

:
..

-

k,.;a 5.4 Monitor auxiliary feed pump discharge line temp. following."'' .

this test. Increased temperature indicates back leakage- through check valve. (FW-CV-156-1, 2, 3, or. 4) .
. ., .

f.0 PROCEDURE -

. - i

,

.

6.1 Complete the " Initial Valve Status" column of valve checklist
(No. 1 and vent lA and 1B Aux. Feed Pump casings. -

i 6.2 Establish communications between the auxiliary feed pump area.
,

$| and the Control Room.
-

.,'.:..

j 6.3
~ Place the 1A auxiliary turb'ine in op,eration by slowly opening -

the auxiliary turbine stetm controller PIC-1206 on the MCB
until the steam pressure is 290 to 300 psig. Observe the _ .

auxiliary feed pump discharge pressure to 800 to 1000 psig.
Do not exceed 1000 psig. -

; 6.4 operate the 1A auxiliary feed pump for 15 minutes on
recirculation. Record the auxiliary' turbine steam pressure .

.

and the auxiliary feed pump discharge pressure on test data'

sheet 9.0.,

'
.

6.5 After completing the 15 minute recirculation run, shutdoun
the aux 111,ry turbine froa the MCD by closing the stean,

controller PIC-1206. Verify that the turbine steps.

6.6 Fepeat steps 6.3 through 6.5 1B auxilicry feed pump..

6.7 Complete the " final Valve Status" column of valve checklist
No. 1.

-

6.8 Secend operator, completc the " Final Valve States" column of valve
i Checklist No. 1.
I

t

)

:
,

.

1

4

A.

_ _ _ _ - - _ _ _ . . _ _ _m._ - _- . . , _ _ . _ . _ _ . , -,.



- __ , - . . . _ _. . . -

SUR 5.1-13 C
) - *- .

I Rev. 8 !'

DEC 191973
* '

, ,

.,
.

5

30 CHECKOFF
i

,;,

7.1 The following prerequisites.of'Section 4.0 are satisfied:
,

"

| 7.1.1 The plant is at power or at hot standby -

j 7.2 The precaution's c,f Section 5.0 have been read,
onderstood and complied with

. F,

'

7.3 Complete functional test of each auxiliary feed pump as follows:
~

.3.1 Complete the " Initial Valve Status" column
,

7. "
' "

of valve checklist No. 1 and vented pump '1

casings (step 6.1). T
g

7.3.2 ' Establish communications between auxiliary
Ifeed pump area and control room (step 6.2) !

,

,

7.3.3 Perform Test of 1A auxiliary feed pump by 'b
;completing steps 6.3 thru 6.5 ,

,

g
>7.3.4 Perform Test of 1B Auxiliary Feed Pamp fby completing step 6.6
i

,

j 7.3.5 Complete " Final Valve Status" column of
valve checklist No. 1 (step 6.10)

[
i 7.3.6 " Final Valve Status" columa of valve
j checklist no. 1 checked by second operator

,
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8.0 ACCEPTANCE CRITERIA *

.
,

*

8.1 Verification of correct operation will be made both from |
'

_ instrumentation within the main control room and direct
visual observation of the pumps.

-
.

i

1

9'. 0 PUMP DATA -

~

9.1 1A Auxi1iary Feed Pump Run Time min.
lA Auxiliary Feed Pump inlet steam pre sure psig ,

|

,

IA Auxilit.ry Feed Pump Discharge pressutit psig
:

9.2 1B Auxiliary Feed Pump run time min j
IB Auxiliary Feed Pump inlet steam pressure psig
IB Auxiliary Feed Pump discharge pressure psig

$
*

, - |
i

|
IData Recorded By

Operator Date |,

!

Valves Rechecked By |
Operator Date |

!

Approved By l*

:

Shift Supervisor Date I

Keviewed By
'Department IIend Date

,

\

.

O e
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VALVE Cl!ECKLIST !;O.' 1 *

Valve Checklist Page 1 of 1
*

VALVE STATUS

VALVE - - I!!ITI AL - FI!!AL
VALVE TITLE VALVE LOCATIO:t

Pos. Oper. Pos. Oper.
liU:GER

TJ-!DV-35 contain ent feed valve Terry Turb. Room CL CL

IOP LOP
y,;-y-153A outlet to feedvater cent. stc. Tm 'ra. ,

~
-

. .

FJ-V-181 Test connection valve Terry Turb. Room CL CL

rJ-V-153 Aux. Feed Pur.p "A" discharge Terry Turb. Room IDP UOP
.

OP LOP
FJ-V-183 Aux. Feed Pu:sp "B" discharge Terry Turb. Room

TI-V-150 Nn.EeedPunp"A" Suction Terry Turb. Room LOP IIOP
,

FJ-V-190 Aux. Feed Pump "B" Suction Terry Turb. Room LOP EOP
_

T.|-V-151; "A" Eecir. orifice inlet Terry Turb. Room L-OP L--OP

; & . .

| -155 "J," Recir. orifice outlet Terry Turb. Room I'~N I'~ @

|
|

| T.i-V-183 "3" Recir. orifice inlet Terry Turb. Roon L-OP L-OP

IWV-189 "E" Eecir. ori fice outlet Terry Turb. Roon L-OP L-OP
.

* k

g |r.:-v_1 < 9 ~.:n oun ct ta fux. v.r. w auau L-OP L -oP
,
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VALVE .TATUS*

,

/E VALVE INITIAL FINAL.

NLR!bER VAT.VE TITLE LOCATION Pos. Oper. Pos. 'Oper

Aux. Feed Pump 1A - '

Bearing Cooler Supply ! LOP-160A '

Terry Turb. Rm. LOP.

Aux. Feed Pump'lA [

FW-V-161A ' Bearing Cooler Supply LOP ' LOP" " "

Aux. Feed Pemp 1B - '

" " " LOP LOPW-V-160B Bearing Cooler Supply '

FU-V-161B Bearing Cooler Sunniv LOP * I.0P
'jAux. Feed Pu.,p 1B . .
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Surveillance Procedure No. 5.1-14 g f ,,_

'!# /
Ope rations ,.

APPROVtD 8 5 ~ 11 N 'UhER1t4T ENDENT
+

,

AUXILIARY FEED PUMP FLW CAPACITY TEST f jeVWA <

trrtcTive DAT -

^D" 3' "' ' *"
1. 0 OBJECTIVE

1.1 The objective of this test is to verify that cach : xiliary steam

generator feed pucp can at6ain a flow rate of at least 450 gpm.

This test ill normally be conducted during each plant refuelug period.*

1.2 This procedure will verify full opening cf aur.111ary steam generator
feed pump discharge check valves (FW-CV-153B and FR-CV-184.

2.0 LICENSE OR ADMIIIISTRATIVE REOUIPIIIE!!TS

2.1 Yechnical Specifications, Section 4.8, Auxiliary Stcan Generator

Feed Pump.
,

2.2 Quality A3curence Procedure 1.2-11.1, Operntf enal Survei.11ance Tests

2.3 Technical Speelfications, Section 4.10, Incervice Inspection and
Peactor Sur.eillance.

3.O PIF:I' .:C'S
~

3.1 F.l e L; acro 10 S ? 9- !a' '.0 A , con (e w:c, Famh ater and IIcater Drain

Iin%.

3 . '.' [. .. ' J -1, ' h ' S' 4 E. r ' tj !' ..;,Nic ', L t f id 1 ;c[atei'

,

i

f,i _ j . - ''

I( Ji < It
'' t > .1(3. I '

i

i
'

', i , |
t_

'
'

4

t > t-. .,
,

m i,
,.

i

j. '



SUR 5.1-14 [* *

Revision 3
DEC 1 0 1973

- -
. .,

- ..
, ,

. .

.

.

4.2 The Demineralized Water Storage Tank (DUST) contnins at least

65,000 gallons in order to comply with the technical specification

requi tecen ti (> 50,000 gal.) if reactor is c.citical.

4.3 Teeporary piping has been installed between the auxiliary feed pump

discharge header test connection and the yard sewer.

4.4 The follouing instrum2ntation has been recently calibrated and h

coplea of the calibration. results report are availabic: -

.

4.4.1 DWST Level

4.4.2 Auxiliary Feed Puep Discharge Pressure

4.4.3 Auxiliary Turbine Steam Supply Pressure

- 4.5 Obtain a sample from the DWST and have it analyzed for radio-
I
.

activity and if necessary have a Radioactive Liquid Release Fom

p repa re d.
' '4.6 l inal Valve Status" Checkli.st runt be corpleted and initialed by

two independent opc atcrr. !i
4

5.0 Pis:c/ trij o:s; !

5.1 Since the tcat rea ul t ., a re depe.u'eu t on the cccuraq of the D;:3T

b td ch , dc :2 r; .:a ti onn , cr.c u re f. hat n o cpe ra '_i on occur,

ot h _ th a te u , vi' ' h r o -1 ? ~ fe c t ;L t .- .i e 1.'
.
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' * 6,. 2 Unlock ant' close FW-V-153A, discharge to feed station. .

Note: Should plant trip occur during test reopen this valve immediately..

6.3 Stop the steam generator continuous blowdown by closing blowdown

valves BD-V-106, BD-V-206, BD-V-306 and BD-V-406.

6.4 Isolate the water treatment plant effluent line to the DWST by

closing and tagging water treatment valve Dif-V-508.

6.5 Isolate the DUST from the PUST by closing outlet and bypass on

nepturic meter to PWST.

6.6 Isolate the condenser makeup and high Icvel control valves

CD-I.CV-1317A and CD-LCV-1317B by closing makeup isolation valves

CD-V-360 c.nd CD-V-631 and high 1cyc1 isolation valves CD--V-635

and CD-V-636.

NOTE: If a condition arises uhcre condenser naheep or high

level discharga fu required, it can be accor.plished by

opening bypass valves CD-MOV-10 or CD-MOV-17 until the

ayatem can be returnnd t n a c rnal .

6.7 rata 511sh cc:m unicationc be tvec ~n tue auxiliary feed puap area -

cnd t h< Con trol Poo.m.

6.8 P]: ce t' feed pu: p to bc t: ;ted i.n 0; rat i ca e' rucirculnt'or

Ij C; :l' .i ;l ; II D ! i' _. , CC"*7 3' *) Il; fe: .' d j . t ui[ Iri . ,

6.9 Flo '* '''
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6.12 Operate the pump for ten (10) cinutes at the test cotiditions

established, then record the DWST level and the time.

6.13 Shutdown the pump by closing the steam controller to the auxi-

liary turbine ar.d close the test connection valve W-V-181.

6.14 Open FW-V-153A and lock open.

6.15 Determine the auxiliary feed putap flow as follows:
.

.

Ah INST + 10d gpm u Total pr'ap discharge
Ti:.e flov (Spm)

Change in the D;'ST
Where Ah Dh'ST =

level (. gal.)

Tiue e I:lapced pump operation time '(nin.)
300 apn = P np recirculation flow tate .'.ittaining 450 gpm flow verifics full opening o+ pump discharge

(check valve.
6.16 If the flow rate dete r::lr.e d in Step 6.13 is Icas than 450 gpa, [

recoaduct the t o:,t la n:cordme uit.h S t eps 6. 6 th rou ,h 6.12.c

:

6.17 1: q :_ i t Steps 6.6 throu:,4 E.3 3 for t he wes id :n;xilin rj feed pu;p.

6. '10 C - k t e tb " F ic. . . ] '.' a lu Statuc" cal ui.:a o f Valv- ChecM int '!O - 1.

f6.19 ' . . R eg: t.tc, ce pl- !h "F'nal V' - '';'^" DIU "I'"" '
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Connecticut Yankee .

Surv-111ance Procedure No. 5.1-14

Ope rations

AUXILI ARY FEED PU f FLOW CAPACITY TLST '

INITIALS
7. 0 CiiECEOFF

7.1 The following prerequisites of Section 4.0 are satisfied: ;

7.1.1 The plant is at power or at hot stendby

7.1.2 The DUST contains 65,000 gallena if the {
i
(

reactor is critical

'

7.1.3 Tecporary piping installed _

|

7.1.4 'Ihe follmiing J ust rmxatation L.,s been calib rated:

7.1.4.1 D'JS t Le t (LI-130M _,

7.1.4.2 Aux!]iarj l'e a d P e , , Di,dacr ileasure,

(P T - 13.' ~, / + 132 i n) .. .

7.1.4.3 Au x ' l i: ' u ', m c 5 t- ::' ,- ' ' ,

(i T !!:) f i C-- 1 1: _ , _ , _

'
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7.3.3 Establish communications between auxiliary

feed pump area and Control Room
INITI AI,S

11

Aux. F.P. Aux F.P.
lA IB i

i

7.3.4 Place auxiliary feed pump in ope ration

on recirculation. (Step 6.7)

7.3.5 Open tent connection and establish discharge

pressure of 105'O psig. (Steps 6.P, and 6.9) _

7.3.6 necord time and DWST Jovel, then operate

andpeep for 10 uinutes ed record tipo

D131 level s3nin. 1:ecord valua , en Dat.a

sheet. (:;i epr: 6.10 ::td 6.11) ,

;

7.3.7 Sh ut A>. a p u 7 (S S:p 6.12) _ _ _ , _ _ , ,

: 'n4:m ~~~ ~ ~ ~~ ~ ~ ~ ~~~ ~ ~7 . 'l . 8 IU-V -1 V ' e,

7 . 3 . (> 11 :t e n:a i j. ;, f'. rate en d re en n: o, '

( f, t q 6 .1 ".)<!.> '

,

i <i i1 . c 'r- v. ! ' c -! f Je d (n full opcu
- --'/ . '' .19 ili '' -

T. . ,,
,

t I' ilo 7 Y: ti 3 l t h. , t*'
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Auxiliary Feed Pump Flow Capacity Test .,

Valve Checklist No. 1=

,

f

-

I

Valve Checklist Page 1 of 1 '

VALVE STATUS
VALVE

VALVE 'IITLE VALVE LOCATION INITIAL FINAL

Pos. Oper. 'Pos. Oper.[.

ED-V-106 Steam Cenerator # 1 Blowdown Sanple Room OP' OP
,

|
fED-V-206 Steam Generator # 2 Bloudown' Sample Roon ;

OP OP

[ID-V-306 Srcan Cencrator # 3 Blowdown Sample Room 9P OP
-

_

E1:-V-40G Steam Cencrator # 4 Blowdown Sa: ple Rcom OP GP !
,

f,[CD-V-630 Condense r Makeup T.colation gyn[^3f'h, OP OP

! : Lowe r Leve ' : /CD-V-631 Condense r Mc.heup Isolatloa Turbine Eldg. OP OP;
*

Condenser liigh Level ( Low': r Lew l -

.

C , , , 6 3,).
j gol , . ian t Turbine E !dg. OP OP ./

.-,

'

. | Condenser l'.i;;h f.ev?1 Lowe r Le vel

. ._. ___ __ _.- _s o_a _ _ou. .__

. /,/! O V-t' 3 7 Turliina I;1dg. Op op.
I l ti-

|
' / ,/|

e ~

'

F. -V-151\ l.:sc! rga to read Station l
|1lerry Turbive Un LOP LM' ,p

i } j {
-

xi
:v _ _ ; r_ m,_ t, t ut. F.triy Turbine ne !

CL
'_.-: 1 ,! / '

I ( ! k I I

' '2 3
,
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VALVE STATUS.

W.LVE VALVE I t:IT T AI. 1 F I N Al.
7.ER VALVE TITLE T.0CATTON Pos. 'On r. Pos. 0:.c'

Aux. Feed Pump 1A

-

/g,

FW-V-1f,0A Bearing Cooler Supply Terry Turb. Rm. LOP 1.0P
;

_1
Aux. fced Pump 1A

|n!-V-161A /" " "Bearing Cooler Supply LOP LOP _ f
Aux. Fced Pump in 7

N-V-160B " " "Bearing Ccoler Supply LOP 1.0P
Aux. reedorump in [g,

I " " "
.T.W-V-161 n Bearing Cooler Supply LOP 1.OP 1

i.

.

i

i _ . .

- - -t>

i : |
| 1 :

l I
|

- , --

_ -. _ _ _ _ _ _ _ - _ . '
: !,

u i

f*
: r

i I h

| | I .?
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< | g.
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|
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9.0 DATA S!!EET
.

9.1 Initial DWST Level Aux. Fced Aux, Feed

Pump 1A Pump IB
,

DWST Level (gal)

Tine

9.2 Final IX?ST Icvel after 30 ntnutes run time for puxap

DUST level (gal)

Tine

9.3 Calculated purrp flg.7 rate (gpm)
_

AL 1r.!ST
T1120- + 100 r,pn.

9.4 At t aini n2; requirt d flev denant.t ate:, exercising
! disch.u ;;c ci,t.ct ra hr e fo, lui.e rv i ce innpection

pro m ::.t.
. _ _ _ _

#

l

i

- _.
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< Norm:d Operating l'rocedure No. 2.1 n. /A ~ % %r Ild *

. -

'

d d (/~ r -Plant Startup
-

',

A PPhow t o ny: s t,4 TKs uyc em 7 u.uuo
1"

REACTOR STARTUP be/t_y
EFFECTavtDATr

.

' " - '

: S
ADM 33 2 7. I 6 79

;, 1. 0 01UECTIVE '

.. ..

1 * . -

'
l.1 The objective of this procedure is to establish reactor criticalityn

*

when e.hc plant is at hot standby conditions.
'}

.

2.0 LICENSE OR AD:!INISTRATIVE REOUIRE"ENTS,

2.1 Technical Specifications, Section 3, Limiting Conditions for Operatica,

1 2.2 Technical Specifications, Section 5.2.C.1, Control Roc:a Staf fing

f (] During Approcch to Criticality
.,. .

,8

a

Y
3.0 _IE_ FERFNCES

'.

; 3.1 Normal Operating Procedure No. 2.1-1, COLD SillfrDOWN TO Il0T STA'iDBY
:4
3 3.2 Normal Operating Procedurc No. 2.1-5, REACTOR APPROACil TO CRITICALITY
?
,

TRAINING
,

*
.

j 3.3 Admir.iscrative Procedure ADM 1.1-34, Required Authorization for Plant
4
: Shutdown and Related Operation.

3.4 Surveillance Procedure 5.1-10, NUCLEAR INSTRUMENTATION, OPERATOR'S$

4
y CllECKOFF (SIIORT)
4

3.5 Surveillance Procedurc 5.1-9, NUCLEAR INSTRUPENTATION, OPERATOR'S

CllECKOFF (LONG),,
.

.4

3.6 Surveillance Procedure 5.2-7, NUCLEAR INSTRUPENTATION, CHECK AND

,i CALIBRATION '

| '

} -

-s *
. . ..

/ I
,
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3.7 Normal Operating Procedure 2.16-3 CONTROL R0D DRIVE SYSTEtt PLACING

IN/ REMOVING FR0t! SERVICE
.

.

4.0 PREREQUISITES

4.1 The following setup procedures have. been completed:'

4.1.1 Normal Operating Procedure 2.16-3 CONTROL R0D DRIVE SYSTEM

PLACING IN/REliOVING FROM SERVICE.

4.1.2 Normal Operating Procedure 5.1-10, NUCLEAR INSTRUMENTATION,

OPERATOR'S CHECROFF (SHORT) (to be completed by licensed
-

operator when reactor shutdown more than 4 hours).

4.1.3 Starveillance Procedurc 5.1-9, NUCLEAR INSTRUIENTATION, ,,
i

OPERATOR'S CHECK 0FF (LONG) (to be completed by licensed j

'p operator if' it has not been done in previous weck).
'

4.1.4 Surveillance Procedure 5.2-7, NUCLEAR INSTRUMENTATION

CHECK AND CALIBRATION (to be completed by instrumentation

departrent when reactor shutdown more .than 72 hours).

NOTE:

Additional nuclear instrumentation start-up

procedures may be called for at the discretion .

t

of higher supervision or the Duty and Call
,

t
-O f ficer.

4.1.5 Surveillance procedure SUR 5.1-126, Locked Valve
Check List has been completed after last cold shutdown condition.

L
'

4.2 One Source Range (SR), one Intermediate Range (IR), and three Power
fRange channels are operatin;; satisfactorily.
?

3 4.3 Rod position odometers are reset to zero (if all rods in). I
..'

. ;

. ,

-2-s
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e
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/ 4.4 An estimated just-critical rod position has been computed from a

- reactivity balance tGUa 5.3-20pr an inverse multiplication 1/11 plot

is set up by a reactor engineering assistant or licensed reactor

operator for use during the critical approach..

4.5 Overpower nucicar flux trip in the LOW position (25%), rod stops set

at 20%. .

. ,

4.6 The flux 1cyc1 recorder is operating satisfactorily on the selected

source range channel.

4.7 The plant shall be at hot standby conditions (with the reactor shut-
~

down) as established by Normal Operating Procedure 2.3-3, OPERATION
.

AT HOT STA!;DBY - REACIOR SHUTDOWN.

4.8 A minimum of two licensed reactor operators (RO) arc required to be in

tho control room at all times during the approach to criticality.'

_ _ . ,
I

| s' 4.9 A minimum operating crew of five persons which' include at least one |
8

|
Senior Reactor Operator (SRO) and two Reactor Operators (RO) are re-

quired to be on shift during the conduct of diis procedure.;

(
4.10 The pressurizer boron concentration is within 50 ppm of the coolant

! .

| loop boron concent' ration.
; ~ _ . _ __ _- j4.11 Reactor shall not be critical until all applicabic conditions as

listed in Section 3 of Technical Specifications are satisfied and
.

| .

verified as per Checkoff List in Section 7.6 of this procedure. _,

;' 4.12 Permission for establishing criticality hac been granted by one of
i

.the following:
!

i 4.12.1 Plant Superintendent
: *

4.12.2 Assistant Plant Superintendent
3

d
J

1 - .
.

.

-3-.

:
' \

'
__ ,
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4.12.3 Operating Supervisor
,

4.12.4 Duty and Call Officer
i
1

5.0 PRECAUTIONS

5.1 Stop rod withdrawal when a doubling count is evident, and plot a 1/M

measurement. See step 6.2.2, Note 1 and Figure '7.1.

| 5.2 When a just-critical control rod position, estimated or extrapolated

from 1/M plot, falls below the minimum established by Technical Spec-

ifications, Figure 3.10-1 (Reference 2.1), rod withdrawal shall be"

~

suspended until the reactor crolant system boron concentration has

been increased a sufficient amount to raise the anticipated just-

critical control rod position above the minimum (refer to Normal Op-

erating Procedure 2.6-3, CHEMICAI SHIM CONTROL; E0 RATION, DILUTION..m

~ ' AND BLENDED RBEUP). .

5.3 Control rod banks must always be withdrawn in the prescribed sequence ,
4

except when conducting Reactor Physics Tests.

5.4 Criticality is to be anticipated at any time af ter commencement of
;

.

! control rod withdr'awal.

5.5 A start-up rate greater than one decade per minute (DPM) shall not be

I attempted or sustained at any tir:2.

f 5.6 When the reactor is suberitical, reactivity must not be changed by

| more than one method at a tire.

5.7 When the reactor is approaching criticality, avoid any operation which
i

|
may produce a change in reactor coolant temperature of 10*F or riore,

I

or a boren concentration change of 10 ppm or more. If 'these limits
;

')i
a e

,

! . .

-4-

s
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._ s are approached, re-calculate estimated t.ritical position or normalize .

1/H plot before proceeding.
.

G.

: 6.0 PROCfDURE

6.1 Pre-criticality checks' ,

,

*

6.1.1 Ascertain that trip. voltage is availabic at the reactor trip
,

breaker trip coils' when circuit is actuated.'

NOTE:
.

Reactor trip breakers position indicating
.

- lamps monitor reactor trip circuits.
.

6.1.2 Conduct rod motien chech unless waived by higher supervision.

6.1.2.1 Scicct shutdown group and initiate " rods out" until

C'and D indicate 50 steps.
-

.

6.1.2.2 Scan individual rod positions with digital volt-

meter i.0 verify Control Rod Movement.

6.1.2.3 Initiate " rods in" motien until groups C and D in-

dicate 10 steps and scan digital voltmeter.
'

6.1.2.4 Repeat Steps 6.1.2.1, 6.1.2.2, and 6.1. 2. 3 until !

all rods in groups A and B are at 10 steps.
.

6.1.2.5 Request mmtual reactor trip at turbine generator
,

section of MCB and observe' all . rod bottom bistablei

lights on.

6.1.2.6 Reclose reactor trip breakers and observe that
-

odometers re-zero.
.

6.2 Establish criticality
e ),

.

e

l

-5-'

"

.
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NOTE:

If a reactor trip Is experienced during this portion of

the procedure , refer to Section 6. 3. .

,

6.2.1 Announce commencement of critical approach.

6.2.2 Withdraw shutdown group C ,to the all-out position. Stop at

approximately 100 step intervals to record, compute and plot .

.1/M values on Table 7.1 and Figure 7.1.

NOTES: ,

1. When the source range flux level doubles'

- . during rod withdrawal between scheduled .

1/M measurecents , stop, record, compute
.

and plot the 1/M value be fore continuing

rod withdrmeal. Discontinue plotting andm
I,

use the last extrapolation when 1/M values

. are less than 0.1.
.

2. A start-up rate greater than one decade per ,

minute (DPM) shall not be attempted or sus-
.

tained at any tirac.

3. The operator shall routinely scan individual

rod positions with the digital voltmeter. to
.

verify control rod movement at each .incre-

mental stop fc.r 1/M measurement.

6.2.3 Withdraw shutdown rod group D to the all-out position. Stop

a:. approximately 100 step intervals or when flux doubles to

compute and plot 1/M values.
*

- ),

*e
a

e

-6-
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Switch the flux recorder to successively. higher

ranges, as necessary to keep flux traces on-scale.

6.2.4 Withdraw control rod group A to 230 steps, providing criti-

cality has not aircady been established. Stop at approxi-

mately 50 step intervals to ' record, co'epute and plot 1/M

values.

NOTE:'

Observe minimum rod position limitations per

- Technical Specifications, Figure 3.10-1, Jun-
.

imum Contral Group Position vs. Power Level.

6.2.5 Cocmence withdrawal of overlapped control groups A and B

^ alternating in 5 step increments. Stop rod motion at cach
,

s

50 step interval or when flux 1cvel doubics. Calcultte and

plot 1/M values. Continue extrapolating the critical rod

height from the most recent 1/M data. Discontinue plotting
'

and use the last extrapolation at 1/M values below 0.1.~

i

6.2.6 Continue' withdrawal of A and B rod groups at c progressively

slower rate until the reactor is just-critical as ascertained ~

by a steady increase in flux 1cvel as indicated on the Source
'

' Range icyc1 meters and flux recorder, and, as evidenced by ar

' sustained start-up rate af ter a rod withdrawal step (s).

i 6.2.7 Announce that the reactor is critical; record time and con-

ditions of criticality.

6.2.8 Observe that the Source Range detector high voltage automati-
T -10

; ! cally cuts out at about 5 x 10 amps on the intermediate
.

1
- *

range chanacls. -
'

-7-

, .

4
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If source range high volta is not auto-

matically cut out, manually de-energize by

shuttinC off the respective source range
,

e

ffinstrument drawer and green stripe caution '|'
,

-

tag switch. Submit, maintenance request.
,

Continue start-up rate until flux level is approximately 1 x5.2.9-

10 ' amps as indicated on the Intermediate Range (IR) meters.~

Adjust control rod position as required to maintain just-

critical condition. .

6.2.10 stabilize Power Level at 1 x 10 amps on the highest IR
-

i .

channel.
|

Prc reed to Normal Operating Procedure 2.1-3, OPERATION ATI ~' 6.2.11l . ,' T
)

HOT STANDBY - REACTOP CRITICAL.

6.3_ Contingency procedure for recovery from a reactor trip during startup.

This contingency procedure shall be used only when a reactor trip is

cxperiences during Section 6.2 above.

Record reactor first out panel alarm and csuse of trip.6.3.1

Correct the cause of the trip and record the actions taken.6.3.2

Obtain authorization to conduct critical approach per Section6.3.3
.

6.2 of this procedure. .
.
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Normal Operating Procedure No. 2.1-2
4

Plant Startup
.

REACTolt STNtTUP .

INITIALS
7.0 CliECKOFF

7.1 Complete the Prcrcquisites (Section 4.0) as listed:

7.1.1 Complete Step 4.1 (Instrumentation setup)

7.1.2 Complete Step 4.2 (Instrumentation checkout)

7.1. 3 Complete Step 4.3 (Rod posi. ion odometers)
-

7.1.4 Complete Step 4.4 (Est. just-critical rod posi-
tion); attach the reactivity balance or 1/M plot
to this section

7 '.1. 5 Complete Step 4.5 (Set overpower trip)
/

7.1.6 Complete Step 4.6 (Check flux Icvel recorder)~''

7.1.7 Verify conditions required bp Step 4.7 __

7.1.8 Verify that the requirements of Steps 4.8 and
4.9 are satisfied __,

7.1.9 Verify that requirecents of Step 4.10 are
satis fied

.

7.1.10 Verify that Section 7.6 of Checkoff List is
'

completed in accordance with Step 4.11

Complete Step 4.12 (Obtain permission to proceed)7.1.11

Verify that the Precautions listed in Section 5.0 have
'

' 7.2

been read, understood, and complied with.

Perform pre-criticality checks in Section 6.1 as follows:7.3

Complete Step 6.1.1 (Check trip breakers)7.3.1

7.3.2 Conglete Step 6.1.2.1 (Move banks C and D)'

> 7.3.3 Complete Step 6.1.2.2 (Scan ponitions) ______
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- .

,

-9-'

.

O

M



NOP 2.1-2
Revision 5 n:n p gg.

.

-

7.3.4 Complete Step 6.1.2.3 (Step banks C and D in)
.

7. 3. 5 Coepicte Step 6.1.2.4 (Adj ust all to 10 steps)

7.3.6 Complete Step 6.1.2.5 (Check botton indications)

7.3.7 Complete Step 6.1.2.6 (Rese t trip)

7.4 Establish criticality per Section 6.2 as follows:

7.4.1 Complete Step 6.2.1 (Announce approach)

7.4.2 Complete Steps 6.2.2 through 6.2.6 (Attain.

criticality); cocpute and plot 1/M values
on Table 7.1 and Figurc 7.1

7.4.3 Co=picte Step 6.2.7 (Criticality announcement);
record ccnditicas below:

RC pumps operating

RCS boron concentration, ppm

RCS pressure, psig
>

y Tavi;' --

Rod positions, steps: C

D

A

B

IR chann,el 21, (amp)/SR channel 11, (cp.s)

IR channel 22, (a=p)/SR channel 14, (cps)
4

: Date --

- Time-

7.4.4 Complete Step 6.2.8 (SR cutout at 5 x 10-10 ,p,)

7.4.5 Complete Step 6.2.9 (Continue startup)

7.4.6 Complete Step 6.2.10 (Stabilize power)

7.4.7 Complete Step 6.2.11 (Proceed to Normal Operating .

;

Procedure 2.1-3)'

.
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7.5 necover from reactor trip during startup (if required)'

as folloss:

7.5.1 Complete Step 6. 3.1 (Determine cause of trip)

7.5.2 Complete Step 6. 3.2 (correct enune)

7. 5. 3 Obtain authorization to restart

Authorizing person - Name

Title-

7.5.4 Complete Steps 6.2.1 through 6.2.6 (Re-establish
criticality); record, conpute and plot 1/M
values on Table 7.1 and Figure 7.1

7.5.5 Complete Step 6.2.7 (Announce criticality);
record conditions in Step 7.4.3 and on Figure 7.1

7.5.6 Complete Step 6.2.8 (Source Range cutout at
5 x 10-10 amps)

7.5.7 Complete Step 6.2.9 (Continue startup)

7.5.8 Complete Step 6.2.10 (Stabilize power)

7.5.9 Co=plete Step 6.2.11 (Proceed' to Normal Operating
Procadure 2.1-3)

7.6 Technical Specifications Checkoff List

7.6.1 The Reactor Coolant System has been sampled and
the coolant activity is less than 68/E pc/ml.
per Chemistry Report dated

-
.

<

7.6.2 At least one steam generator is capable of
,

performing its hest transfer function*

,
7.6.3 Tuo charging pumps or cne charging pump and

metering pump operable
.

Cates of last operation P-18 1. A

bP-18-1B

P-18-lC
_

s1

7.6.4 Tuc boric acid pumps or one boric acid pump and
nt;.vity fill line to metering pump operable

ve

;
-

.
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Dates of last operation P-9-1A

P-9-1B

7:6.5 Boric acid tank level arcater than 12,000 gallons
of solution whose concentration is greater than
8% and icos than 13% horic acid
7.6.5.1 B.\-V-399 is locked open

7.6.6 At least one of the two trains of cuergency core

cooling equipment and the respective dicscl gen-
crator riust be operable and proven as such
within the previous month

>

H.P. Safcty Injection Pump
(P-15) - 1A 1B

j.P. Safety injection Pump
(P-92) - 1A 1B

-

Charging Pump (P-18) - 1A 1B

PliR Pump (P-14) - IB 1A

RllR Heat. Exchangers (E-5) - 1A 1B

Diesel Generator (EG) - 2B 2A

Systems valves and interlocks for proper opera-
tion of cor- cooling system operabIc

Date (,f last test: Core Cocling -

Diesel Generator (EG)
2A 2B

7.6.7 Refueling water storage tank .

Volume, minimum 230,000 gallons

Present volume gallons

7.6.8 Refueling water storage rbk boron concentration,
not less than refueling requirement (Kcff of 0.92
or less)

Boron concentration ppm

7.6.9 liinimum turbine cycle steam relieving capability
of 7,000,000 lb/hr for pouer level up to 1473 Wt -

9,504,000 lb/hr for power 1cvelAvs 14M-tibr
.

g .
g

ee 7.6.10 Minimum of one steam driven auxiliary feedwater'

pump operable. Date of last test

'-12-
4
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7.6.11 Demineralized water storage tank mininum of

50,000 gallons .

Present volume gallons

7.6.12 Primary water storage tank minimum of 80,000
galloas

Present volume gallons

[_
_

7.6.13 Containment Icakape is less than 0.25 weight
~

percent of the contained air per 24 hours when
extrapolated to 40 psig. Date of last deter-

minatier

7.6.14 Containment pressure Icss than 3 psig and
greater than 2.0 psig vacuum

7.6.15 hourairrecirc.fansareoperableexceptthat
one fan may be inoperable for a period of time not-
to exceed seven days.

7.6.16 The containment spray system is operabic
4

,

7.6.17 115 kv/4160 v station transforecr minimum of
one in service

389 399

7.6.18 Three of the four 480 volt buses energized

.

Bus 4 Bus 5
.

Bus 6 Bus 7

7.6.19 Minimum of one emergency bus energized

Bus 8 Bus 9

7.6.20 The station batterics have been checked, minimum
of one batter-j charger is in operation and four
120 volt inverters are in operation supplying

vital buses. Vital DC buses are energized from
station batteries or battery charger

120 volt vital buses are energized

Both DC buses are energized from the station
batteries

7.6.21 Three pressurizer safety valves are operable
.

PR-SV-584
**

PR-SV-585

r :1-SV-586

-13-
.
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7.6.22 Either contatncent air particulate moni toring
*

system or purge systen available (indicate

i which)
4

7.6.23 Core Cooling Valves Listed in Technfcal
Specification 3.6 (n) are in designated position:a

7.6.23.1 Ril-FCV-602 is in- locked closed
position with it's air supply
isolated.

7.6.23.2 RU-HCV-796 is in locked open position.

'

sith it's air supply isolated.

7.6.23.3 RH-MOV-22 manual hand uheel locked
>- that valve and breaker can be
locked cpcn in post LOCA long term

,

core cooling.

7.6.23.4 SI-MOV-24 is locked open.and circuit-,

.! breaker locked out.

7.6.23.5 SI-FCV-875 valve blocked and locked in
; open position.

7.6.23.6 RH-MOV-874 valve is locked in closed
position and circuit breaker locked open.'.

.

.

i .

1

i *

*
.

Perforced by Approved by

|
Operator Date Shift Supervisor Date

Reviewed by !

! - Department Head Date -

'
'

,e
,

.
'

-14-
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