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‘44| STANDARD REVIEW PLAN
“, 4 OFFICE OF NUCLEAR REACTOR REGULATION
SECTION 10.4.1 MAIN CONDENSERS

REVIEW RESPONSIBILITIES

Primary - Auxiliary and Power Conversion Systems Branch (APCSB)

Secondary - Effluent Treatment Systems Branch (ETSB)

[. AREAS OF REVIEW
The main condenser (MC) system is designed to condense and deaerate the exhaust steam from

the main turbine and provide a heat sink for the turbine bypass system,

), The APCSB reviews the performance requirements of the main condenser for both direct
and indirect cycle plants during all operating conditions. Emphasis will be placed on
the review of direct cycle facilities with regard to the prevention of loss of vacuum,
galvanic corrosion, and hydrogen bufldup.

2.  The APCSB reviews the design of the MC system with respect to the following:
a. The means to detect and contro) system leakage, to detect radioactive leakaqe
into or out of the system, and to preclude accidental releases of radiocactive

materials to the environment in amounts in excess of established limits.

b. Instrumentation and control features that determine and verify that the MC is
operating in a correct mode.

¢. The means provided to deal with flooding from a complete failure of the MC and
to preclude damage to safety-related equipment from the flooding.

d. The capability of the MC to withstand the blowdown effects of steam from the
turbine bypass system,

Secondary reviews are performed by other branches and the results used by the APCSB to
complete the overall evaluation of the system, The secondary reviews are as fo\lows:tlthe
ETSE evaluates the inventory of radicactive contaminants in the MC during power operathon
and during shutGOwn.'
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IT. ACCEPTANCE CRITERIA

L. R

There are no general design criteria or regulatory guides that directly apply to the main
condenser. Acceptability of the design of the main condenser system, as described in the
applicant's safety analysis report (SAR), is based on the system being designed such that
failures do not cause unacceptable flooding of areas housing safety-related equipment, or
result in excessive releases of radiocactivity to the environment. An additional basis for
determining the acceptability of the MC system will be the degree of similarity of the
design with that of previously reviewed plants with satisfactory operating experience.

EVIEW PROCEDURES

11/24/75

The procedures below are used during the construction permit (CP) review to determine that
the design criteria and bases and the preliminary design meet the acceptance criteria
given in Section Il of this plan, For the review of operating license (0L) applications,
the procedures are used to verify that the initial design criteria and bases have been
appropriately implemented in the final design as set forth in the final safety analysis
report. The reviewer will select and emphasize material from this review plan, as may

be appropriate for a particular case.

1.  The SAR is reviewed to determine that the system description delineates the main
condenser system capabilities including the minimum system heat transfer and system
flow requirements for normal plant and turbine bypass operation. Measures provided to
prevent loss of vacuum, galvanic corrosion of MC tubes and components, and hydrogen
buildup in the MC are reviewed, with particular emphasis on these measures in direct
cycle (boiling water reector) plants. System performance requirements are reviewed to
determine that they satisfactorily limit possible system degradation conditions (e.g.,
leakage, partial loss of vacuum) and describe the procedures that are followed to
detect and correct these conditions. The SAR is also reviewed to determine that any
allowed MC system degraded operation does not have an sdyarse effect on the reactor
primary system.

2. The reviewer evaluates the MC system design to verify that:
a. Means have been provided for detecting and control1ing condenser leakage.
b. Measures have been provided to detect radioactive leakage into and out of the MC
system and to preclude unacceptable accidental releases of radioactivity to the

environment from the system,

¢. The system is provided with instrumentation and control features that determine
and verify that the MC is operating in a correct mode.

3. The reviewer uses engineering judgment and the results of failure modes and effects
analyses to determine that:
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a. The failure of a main condenser and the resulting flooding will not preclude
operation of any essentfal systems. Reference to sections of the SAR describing
plant features and the general arrangement and layout drawings will be nec-
essary, as well as the SAR tabulation of seismic design classifications for struc-
tures and systems., Statements in the SAR that verify that the above conditions
are met are acceptable,

b. The system, in conjunction with the main steam system, has provisions to detect
loss of condenser vacuum and to effect isolation of the steam source, For direct
¢ycle plants, it will be acceptable if the detection system in the MC can actuate
the main steam isolation valves to 1imit the quantity of steam lost out of the
condenser.

¢. Design provisions have been incorporated into the MC that will preclude component
or tube failures from turbine bypass system steam blowdown,

IV. EVALUATION FINDINGS
The reviewer verifies that sufficient information has been provided and his review supports
conclusions of the following type, to be included in the staff's safety evaluatton report:

"The main condenser system includes all components and equipment from the turbine
exhaust to the connections and interfaces with the main condensate and other systems.
The scope of review of the main condenser sysiem for the plant
included layout drawings, piping and instrumentation diagrams, and descriptive infor-
mation for the main condenser system and supporting systems that are essential to its
operation. [The review has determined the adequacy of the applicant's proposed
design criteria and bases for the main condenser system and the requirements to
preclude safety-related equipment malfunctions or failures due to rupture of the main
condensers. (CP)] [The review has determined that the design of the main condenser
system and supporting systems is in conformance with the proposed design criteria

and design bases. (OL)]

"The basis for acceptance in the staff review has been conformance of the applicant's
design cr  “ia and design bases for the main condenser system and supporting systems
to applicapie staff technical positions and industry standards.

“The staff concludes that the design of the main condenser system conforms to all
applicable staff positions and industry standards, and is acceptable."

V. REFERENCES
None.

10.4.1-3

11/24/75



[ gy
- ;
4l T
& el *‘. __.IILI" :I n|'.' g.= L |_r o8
N, . al . L LA " ", i .
(S - FF' O II L I"' I '|l:"1|' r' S
;5*"'.._'N A fgiar—Hinie
- . 1 II|II e i |:_| - } = - L] I LI L] l 7
e —nf o L : L ,iL T i o il B
L T i i i (= o - "'r.‘ u-_
i : i Yo i = ' . Pt = i . . B » il .
R _-I 1 . 4 II | |'l' I R ! |'.l' B [ § I—n N ' || : L o I‘

e Ry SR B e s Sr R RIS

o) =i = B N ! / T B o ' R T ' - 7

|_. "1__ - ,'- U lfl'., |JI : | = _IIII . L A i nl i "l.' o ' N

ﬁ”".-h H;i "I .I e : - 7 =N . X ) | o z 1 Hm |H ‘ [ . 1 LT

L.'w., AL et (e e =il el ey LU . | o

wd I_ I "#HH' ,I|HI' o —"I Il:l I \I‘ R - vy T I P ] = LAy Y

. - e pE DA L Ll R ' i i _ L ) fi ' e AN ‘

I - HLN S e et n R b o : ' + mh 0ot Toiw i

RPN LR ﬁ“'?"“ e o e Ehl 5 PR L

- o AL i .= i g ] "“_ ! ., . e i
ol i N ' i ' -a S e
P R Pt h - o !

' K o A : ' =, 1

=y o :A. » I”Iu L W

g o i ) E T

! ‘LI' |_ 1 ¥
H

d.__ ) e
H-H_ 'IA :'1‘ .“‘ Ilb*n' S
i o 4 s R s l'_:'-- u‘ﬁ%A "l '-1. A
.‘!F-iu.“ i
i “?’g:r‘f':_" . Hf;‘ W —‘Tll '*'-ul e “- S e H
- b EI h. i e e e A R .
S X ..J ,u. Nt o ! I_I ol ‘:. ] bR LE kil ~f.
e - o ¥ - "_"‘H S - n.l_. o i ol 1 - _I"‘
""',H"' I.:‘ ‘—-.-I . = 3 ‘f_ htl N hu‘F\q \ . ‘, L "‘lﬂ.‘ & i H'! ' . |J'._ C!L R
L II ! ™ gl -‘ . ' ' ORI Wi~ = 1 :
R o “e. DL e I R i '
e h oy B = : e ' 'III ' i PR T
{ | L =l S b .!“"w "I,I". 7;. MR - ) . E
¢ pam ST Ay -y VR
[ " i .,

i
'“%ﬂw"~”ﬂ' TR
ey ,-"‘J',
Yy o i :
T}ﬂuﬁ,ﬁ'ul_ .z
En ngl N _ I:
e B :'.L‘:u:"'. LRI o
i e e taL

.
Sy
g ) it B
: L“'._.:-_'.".I‘.‘.n,',.l‘:. ‘;-"-L""ﬂ ‘ 0
ath "u-.u.'” g ot i M_”W] T
".-u”l".-'h' ik 5
- .I:llu e e :JJ FHN }-H
e '#JJ' u ul. .I,l'w . - _H _' : I‘J\ -
SE 0 Flin‘ - : e - o -ty 1nl .|‘r“ J_h’l'-l - o i
b i - ' ' 1 Rl i II I'I' - ' e BT ,u' SIS
| A - g ||J: W s ks lu_ . .L Sy H i— ' o Y
r_ 11y H' P "'I s N SRR A I"w! L “ l ' P! .
R J"'!:-' "'|'|.4 RN i AR i |"‘- ERERO A 5
2 2 .' el L ' || B 0 g - o JI e o e et L - iimt Gy
..n - ' | k I Jllﬂul b0 LI i - ' AT s Vimo o m Y Oorky el o Rl TR T al g -
o T o S L S SR B = Nl |.-._ i Ll i e = R (0 e L A
S A et o=y Lot . a ¥ L e i I B 1 e . L Iy ' i g ' ! i a
r"_'. - =5 LI AR 1 - " S SRR RN y L D bt S | = L 1 ,u-;" ' . ] o 1 n I."u =
- it o S _“.:n e =N glotiee R (= e = R ) i L B T A U ||—_II|I Fad i oA
) e B L, s (= I« = - e ) Jeis=at e JEeii= o N 1A e ! ! e ' 1
- - - - PR : T | i e LIS uy LI} i TR AR b CRl = r
1 e L L i i #Hu oy am ! .y iy B Ayt i ] 0’ |L|‘| v N
B ! it i y T y : B g = - il et M S l‘|u' e i W
o ! e S e | St g - S I L || PR il s '
N o |'I|| ey S s i _li-Jql SR el L s T = alis o E bl - | : 1 i Al
T | . s '.'\,'_q.'e N - L Ll = aoEdmae a i o ity i IR | = el
P e L AR i g I T
o O St . ey LII IR ol e ]-. - o i J SRl wzll. B - Tt - o u.l‘“- I R =
i\'.‘H Sk | |'- = e P -y - N L R=y" 'y LI -t - -~ u - - ‘g I -
il .‘_‘ it ) I_l..]' | s =t - g : .'..'u . i | o ,*I - 'l‘._ |_ | 1. [ - | X - . :
Al i i e T 1 e SR A BT SF i i AT n - - = N
i i i | - i S o oyl - E-R . ! -
-1 -.‘F'w‘ 'T:!'H. e .'TT IIII-. .Lrl i I_U'.-l' IU:’ 1 H;I_nllr-”}'-'—r'llnll_'— h .._ ' Y _'il-'" 'HIF‘ :0 \ 'IIJ\TIH .‘I‘ s - "I'HI .‘ =i
= Horie R S L e . ' ) n,omh T ]
) Iu 1 II |I _I:‘I =i i I”"“Tu"“‘.‘ - uflm_IH i i ".‘\II ' _I |I IJJ I'III|| S I—I II : I 'I_f I "| _1III” - L I : H“I I__' . - ._.
B L - “yunll o ' ' ' LT Tt i - = N i e T, SHEE - L i
O . St i '."uj_lF‘. 1 R i s R - . ¥t 1S Aip e i ' . e
3 b s = 1% E ' . o N O I A i s E , =IO
T o u LA e T i ' o _] i - | - N : LN 1 g JI T o S 3 ;
ST IR " SN ) . ] SR e : 5
e L NELE R RS g e 1 IOy . e T e P L TG N
i '|| et i e J|l|:_ = A ] in 0 Loy o T S P R il G S S i:
' - ' F - . i - E N
! = 1 H_‘Ju.‘wp s ‘n .?:I,-I ‘,‘H S 3 II—| (i IH|I L L|I iy ] ! G i . _l W o o \““‘, ne, Hd W N w N LR
= :‘,“— LI ARELE Ty o N"H S R . I o o R o "LH‘.‘ i Lk '_.| T i
B "o | B - g 1
S -“1TJJJ“~=H"'u“LH._ gL SR P D
E e g e SREE oot . R W che ol r ki e - ne
il L] v g ' N B ' B T ey e g 0 i - 'J\. L ‘ 2 [ I I i -1 -l
ET e L e 1 L i a H._‘ e b \ oy ot ey i 1, i RV fi
K = " - 1 '- o L. v .
e I TN e LA kS (i AT w e
o ‘m'.’! 'I|' e ‘Ih gt Sy |‘t. I_-.I i - = --.I "UH . I\ i ".‘ s . Ll . w‘rﬂ\n = 5,,'.‘4‘\‘ = I.,-I.-’ -__4‘ _‘\r . 4
i (e o N o ) | i - N L -
.'L"“ R Je =L LA e -'.".'wu'bu" LR R e A LA i g
| et 5 SRS . : = ' e S
— ; “’\‘ S e L e :.'l ”J‘I g .rl'l 0 l' _-‘I I'-I‘;“ e ! S |!|T N L I L f'.‘lll - TS I,_I H.I-,I-
- Ir k- I ry L = 0! 1 o h nar 0 I__H_ PR |H o | “T i =u| . . 'u" B . | _l_ L - ) -
et .{ Sl L ‘ T SR A e =T ik il i e e i R
AT L e s | ' T i - ) 5 i iy gl
o II‘.."" e ey - M i wis T TR I'-i C AP SR el Sty QiR p;J"H-u ' E
[ i PR Py e Rt R AR B
i L I e W bl K ZREN Tw o . ' | CETI = A 1 gt i
,m-.w-." g R e a2 RIS T BT el
S I ol . 'dwwﬂﬁ'uq'hw : twnwwH I O i
P Wy LIt Sl | S R TE : S E ! ' PR
o . = i ; Th . o L 51 El N T ] = =k ] —Fr gl e Y .
' " il J..|I|r _ I," : " rieg . L i i vl S ol b | i .|__ PR S !|”|' L o o o
ot T = £l ol I o L - P : 1 s E s e
- IS | ¢ Bt N o e L ' ‘Iy.l'l“ ‘ ‘CLI It i 1 e = i N -
i : 0 O B, g | LY o A= I ST i i, A I A
£ L d ] ' LR e S i AL =) i RIS IS i i o
2l i th__J |-|' B ' L R 1 ST 1 II - ' (] i " - ! ' . .', I. : n
R J m T I T . - B iy N I ﬁ_,—lll R B Ly . Ty Wiy —_t . S s ' rl
! i : gt L |I i I o ! i "y r L Tres AT \ N " ¢ - . [
: LR e ik gt TR (L e
! H o R e e Y g V' ! i s P T ! L e it = Tkl i L
' =N Al N | 2, " ] - ' T P b Tl S 1 I = “I ane T o et |
| U ' it e B ] oo L f e = i | = I ™ . [
& o i Ty . L g c. 9 1 i ' Lot i 1 T '] 1y =
' : i Bl O : : y e s - ' j ' ylt ! = Tt i
! Dk K \ W b reL I 1 LI ' i . h ! R,y X 'R (BRI
- L - |II e ' 0 ' i i |I| I 1 I 1 ) I - | ! : i o B T : ‘I‘ u ) |
= Y ' " = Py | i ol ol ey . 1 L : )
.1:.,' - ' - e i EIPaI o 1 N = i =i - .l = , ¥ L
I '._'“J"L J i . I. o e N i . 0 _IJF Lty Wtk ! "I' ,il I II_ 1 I : et ="
- - ) ' g 5 -
ot f = i L, g . it . I 1 i - 4E = | o '
' W -t Al ; i - 5 =T =iy , = ial g
, o N i - " | ¥ ot I 1 I8 o L o s L {
= o = I'l'wr._'m... S el | P I L Y - i et Ly J o 30 el
Jw : o= - ‘ ' L . i - L L
- ¥ Jliit I : o \ = el ' = . ' ' i ’ : N
.H ‘”_I‘_‘:"l” : " | : :|l. - . ) . | ‘: 4!‘_ ' L |' I I.I‘ ' e ' . | T A I I_|, 2 15 '!H
Jo o iy . [ " . | A | " i Fooare e e - " ' " .”"‘ : By R,
“_1 Al L I m ) 1 [ :‘ . i ." ' y I'I : = 1= _I b i I [ ||'__
. T = N = 2 Tag £ L i oy Tus apr A b =
o Sl i r . o | ) i L X i ' - =
L - 2 0% Aal n - v . . I e I ' h | " et - '
1 i \. - - b 8 - '
- ‘I«' ?FIrIL: - il ok’ YL P . ‘
L SR T - . i - |
W g | , " e
. m
i ¥ o S iy et L "y f N
elpgm 1 SR 1 = = =T L= . gl - ) N
el 0 b Ak - ‘ ! 1, - ul
I T M ' RS S o
S RN oy . i ; i
o - . - ] - 1
: = .
' Ly 2 . ! In]‘ul ) ' L i ‘
1 il w2 - M s L , =1k
o ' A Loy ' 4 3 PG B T o
4 : _; ,1‘_ . l._'. '\ b & » 1 = 1 [ | ._ - i
7o e T Tl (S ' f g o
I - Zu“ . o o i 4 . n
e - o = 3 -
e N i
P o B Al i,
3 =
) - . . e
. . K



SRF

/O </, 2



