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Docket Nos. 50-280
and 50-281

) . . r . § a7 VP

Virginia Electric’ & Power Company i JUN 1 213358 LR,

ATTN: " Mr. W. L. Proffitt '
Senior Vice President - Power

Post Office Box 26666

Richmond, Virginia 23261

Gentlemen:

As part of our generic review of secohdahy systemfluid flow instabilities
at nuclear power plants, we have reviewed your-submittals dated May 10,

- 1976, and December 2, 1977, for the Surry Power Station, Unit MNos. 1
and 2. . :

Based on-our review, we find that the provisions which you have made
for minimizing the 1ikelihood of water hammer events due to the rapid
condensation of steam in the feedwater systems at Surry are acceptable.
Enclosed is our Safety Evaluation Report supporting our finding.

Sincerely, -

(S;i?; A ’126£Qf233f72,A

A. Schwencer, Chief
Operating Reactors Branch #1
"Division of Operating Reactors

Enclosure:
Safety Evaluation Report

cc w/encl:
See next page
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iocations in general are based on:

1. The use of ammonium hydroxide or. an_am né.for feedwater
and steam pr control. Ammonium hsdrowide is preferre
howeaver, mofpholine and cyclohexylamins ars acceptable
provided they do not reduce the sansitivity of the Iree
hvdroxide detefmidation..

~x = & .y P S | O I S [
2. 7The use o¢f nom-catalyzed hydrazine f{or

in the feedwater train.

3. Continuous blowdown and continuous chemical addition.’
4, Limiting the concentrations of contaminants in the feed-

water and -in the steam generator.
Each chemistry parameter is discussed in detail in the following sections.
7.2.2 Feedwater Chemistfy Control Parameters

Both the feedwater and steam systehs are once-through systems requiring that
any chemical treatment of these systéﬁs'be_bésed on the AVT concept regafd—
less of the chemistry used in the steam gemerator. This concept has been
adhered to by Westinghouse in its previous and present specifications relat-
ing to feedwater chemistry control. .Any discrepancy betwsen the ‘specifica-
tions statad in Table 7-2 and those required by the equipment supplier must

be brought to the attentiom of Westinghouse and the equipment supplier.
Dissolved Oxygen .

For corrosion prevention, oxygen must be eliminated as far as possible from
the feedwater entering the steam gensrator. There must be no detectzble oxy-
gaen (<0.005 ppm) present in the blowdown under any operating or test condi-
tion. Oxygen is controlled by the addition of hydrazine at the discharze of

the condensate pumps. THE USE OF SULFITE FOR THIS PURPOSE IS PROHIRBITED.

Tor hot functional testing and hot standby, the concentration of oxygen in -

1

the feedwater can be 0.1 ppm or less provided the concentration of hydrazins

n

injected into the steam generator is 3 to 5 times the oxygen concentratiom i

the feedwater source.

Revision 1
7-4 January, 1575
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Ascandby the hydrazine concentration in the feedwater sHould be wmaintained
at 3 to 5 times the oxyzen concantration in the fesdwater source.

a
power operatiom, it is recommended that a hydrdzine residial of >0.005 ppm

7.2.3 Steam Generator Cnaﬂlbtry Control Parameters

pH

- -

When com:rolllncr stean generator chenlstry on AVT chemistry it must be rec—
ognized that 1) AVT prov1des no bufferlnc capacity for contaminants entering
the steam generator and 2) the steam generator bulk water pH is at.oﬁ slightly
in excess of the neutrai pH'for water at the operating température of the
steam generator. The ab:eqce of alLallnlty in the steam generator at its
operating temperarure is due to the low 1orlzat10n of the feedea:er pB con-
_trol amines at ‘these temperatures. Therefore, contaminants embering t he
steam generator that are more strongly ionized than the feedwater pH control
amines have the potential for'producina major parturbations to fhe bulk water
either in the form of free hydroxide (from fresh watars} or acidity (sea water

or treated circulating water - cooling towers).

Clearly then; the objectivés of tho steam generator pH contTol parameters
stated in Tables 7-2, 7-3 and 7-4 are to provide a means for controlling free
hydroxide or free acidity in the steam generator bulk water to minimize cor-
rosion of the steam generator materials and turbime cycle and to provide a -
nmeans whereby perturbations to the steam generator chemistry from Scurces

such .as condenser lazkage can be recognizead. Such.a determination is possible
for alkaline producing fresh water using the relationship betw=en the pH and

the concentration of the control amine at a sample temperature .of 25°C. Fig-

ure 7-1 presents such a relatiounship for ammonium hydroxide

In the case of a sea water intrusion into a steam generator on  AVT chemistry
control a blowdown pH depression is expected. The magnitude of the pH depres-—

sion at temperaturs was calculated from data developed by D. J. Turner

Revision 1

/=5 Jaauary, 1975
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WESTINCIOUSE PROPRIETARY
Table 7-2

AVT Steam Cenvrator Steam Side b ﬁ:mluatl‘r. Chemistry Suc:l“cnilmu

No fold tisdro/Cold | Mot Funcrlonai/iot E : , ) s
Chemlstry Varamter Wet Layup/l Shutdoun/Hot Standby Startup From dlor Standby Normatl Power Operation ll
- {
Blowdovu Blovdoun Feeduster Bloudoun - . Feedaiter . B v Joun d/
Control Control [ Expected Expected | J Control Control Expected Exproted | Control Cantrol l Lapai el
. ' . | i
pHD 28°C 10.0 - 10.% g8 - 9.2 *0.6 - 9.2 *d.y - 10.0'° ' g5 - 10.0°  sus - 0070 wew - 92! ' w.s - 0.0 sas <90t |
) 1 M
Freo liydroxide /D 0.15 <0.15 o *0,15 *<0,15 hila ! 0.135 0.5
as ppin CaCo: ’ ' [ . . ' .
] i 1 L}
Cattan Conductivity R/A 32.0 %<2.0 ' . ! ' 07 ' A7.0 )
.rhosfem 3 24°C . B X X '
a 8 : ¥ '
Tetsl Conductivity : N/A ' N/A s b ! N/A ] u . NA
s whosfem (0 29¢C ' n i ! a .
! . 3‘ < ! < 1
Sotium, ppm N/A ! <0.1 “ “ : <0.5 R/A " . 20,1
p ' ' £ £ ' ¥ :
Chlovidu, ppm <0.5 s <0.1% f ' ' <0.5 HiA . . <U, 15
1] 1
. v Y
Ny, ppm As pi Requlres. ' <0.5 ' . & <10.0 0.5 ,' ,' «0.2§
. ) &£
‘ - L3
liydraine, ppm 75 - 1s0f? K H/A s[0,) + s.00s’® slo,) + 0.0086 z m 210,1 ¢ 0,005 #lo, ] + 0.005 & K/A
o . . - : 4
" c 3
Dissolved Uxygea, ppb <100 = < w100 *<100 & <$ (5 L wes = <5,
. ~ n
N [ . Y
$10,, pon H/A L3 <i.0 773 ' L <5 . T2 0 < <l
[ rﬁ [} - . -‘Q’ ° -
Te, ppb HIA 3 /A <160 = ) v /A <t Z 2 /A
‘ ' B K4 : \ 8 '
Cu, pph . RJA A W/A <50 ' . A N/A <Y " [ X N/A
: ‘ 0 Ju < ‘ < ' ; '
Suspended Sollds, ppu - N/A Y <l N/A - . N/IA /A 4 - ! <1.0
. [y . L . y )
' z . p3
Elowdown Rate, gpw/5G N/A » As Required, N/A ' Haxtimm Haximgih n/a \ As required ep
. . Hafniain cunlrol
i - . . - paramCLery. ¢
' A e i e :
¥Justrumenced HWaavurement Rocommandad. s .
K/A Hou Applicable, ' ’ : o o
Communts: /1 Condensaca quality makeup wator shall bo used encluaively fn zéhiaving zhila condiglons, - ’
¢ /3 During Cold Hydro, some decompositipn of hydrazine ie lntlciplrcd; lufllnlunt hydrazine ’hauld be added with the makuup §o rcvuitghltih thy Cold Wer Layup

) conditiond at completion of the test,
43 TFeedvater (Auxillary Teoduater) shall ba of condnnvntc wakeup quality to vhlch unnwnlum hydroxtdv ind hydruxlno ara added ux thy fnlat Epto the lltum

generator for pht and dissolved oxygen contyol. The hydrazine shall be added ar 4 rate to achieve . hydr&alno cpncnntra;tuu lqullalunl za 1+ IU ]. -
14 Durlng hot functionsl testing, hlgh:r ‘than norus} nulpcndoo "w611d¢ are ¢ k.vlpﬂ(ﬁd blovdoun xhould bo max{mlzed va reduce ths tieam penorator sallds

content to the concentration spuclfiud, * . .
15 Duparture from the nurmll 8.8 - 9.2 pit range sllove for (ncresased NH] rasult(ng from dn:ampoalllon of hydrn:lna ulud for feeduwatyr .y,cum Jdayup,

/b Wydsazine level should Ll‘ﬁ:d oxygyn lavel by § ppb.

1? uurlng staftups, up to &8 hours (rom the {airlation of plant loadlng. nddlLlonnl latltudo (rum normal aperatlng npnrlf’tl[lnn‘ iy pruvld\d because
lncreusLd Yevels of contamipsnts sre antlcipated, . '

/8 Opcration outside the control pavametevs specified for norcal powor operation is governed by tho I{mlting conditfons speci(icationy,

£9 1M the fluld In the condensate, facdunter snd stoaw systowe docs wol fpme {n contdct with cupper o its alloys, che allowable 1eeduater puA"uy he
luervaned to 9.0, Conductivity, pli and hn rnﬂrunlrullunu moal) cadey are povevied by Ylgpww 7-1, .

10 Tha lquucncy of onalyses aru tduatifled ln Tuble 9-1,
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TABLE 3-2 (CONTI'D)

SURRY POWER STATION, UNIT 1

NOZZLE AND PENETRATIION SUMMARY

rage 3 of 7

%Stress analysis not complete; loads not available
N/A notr applicable '

Total. No. Ho. Accep- Madifi-
System of Nozzles table. cations or
and and Pene- Evaluation HNo. Under Additions
Prbb.‘No._ tra;ions (Complete) Evaluation Reguired _Cqmmenf
3228 :, 1/1 S 1/% N/A/0 "Original ARS
33648 _ _ /1 1/% N/A/0 SSI/ARS
"Aux. Feedwater
417 . | 0 N/A /A N/A SSI-ARS
507 o 3 2 ( 1 : 0 SSI-ARS
-‘Pressurizer
Sprav & Relief
6§35 | 1 0 1 -Inéomplefe
630 ' - s S ; - K Incomplete
bResidual Heat
- Remowval
540 ] K/A N/A K/A
508 ' 4 e 4 Incomplete
Service Water
465 o g 4 .o 0 SSI-ARS
VComﬁonent Cnoling
488/480 4 ¥ * Incomplete
5077481 . 4 % . * Incomplete
614 0 R/7A N/A
512 | 0 N/a N/
5034 . 1 Incomplete

+3.11
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Syétem
and
Prob. No.
545/5800
546/5620
548C
547
764/754.
SéBA‘
ASQSB
544
" 5444
5448
751
$62/5646

745

3224

3344

3486
Feedw%ter

3238

.08/03/79

%Stress znalysis not complate; loads not available

N/A not applicable

-

- Page 2 of
L
TABLE 3-2 (CORI'D)
SURRY POWER STATION, UNIT 1
NOZZLE AND PERETRATIION SUMMARY
Total No. No. Accep- Modifi-
of Nozzles table _ cations or \
.and Pene- Evaluation No. Under Additions .
 rrations (Cemplete) Evaluation -Reguired Comment
p N/A R/A N/A Qriginal ARS
1 o] 1 Incompleze
6 N/A R/7A N/& SSI-ARS
1 1 0 0 SSI—ARS
2/2 2/2 0/0 0/0 SSI-ARS
2 .2 0 , ] SSI-ARS
2 1 1 0 Original ARS
) 2 0 0 Original ARS
o N/A N/A R/A&
1 0 1 Incocplete
171 1/% 0/0 0/a SSi—ARS
| l/i 1/% 0/0 SSI-ARS
171 1/% 0/0 SSI-ARS
0/3 ¥ ¥ Incemplete
171 1/% N/A/0 SSI—ARS






