
. . Inter-Office l\1emorandum 

C.11e .;pr 11 24, 197 9 
TSC-095 
TXl-2 ~001FICA110~ CRlTERlA FOR USE OF 

SJ: ~ 5:-r:rt."i c::~;ER.-\TORS r-·oR LO~G TER.~ coouxr ... "!; 
(i\.E\'.3) 

To W. R. COS:.A.~ (B&R) 
R. RODGEr£ (CAl) 

Attached are revised critP.ria !or use in designing pl~nt modifications 
to u~e the "A" and "B" stem:~ gener<~tors as high pressure ...-ater to vater heat 
exchangers for d~cay heat recoval. 

The follovin& significant changes have been made from Revision 2: 

n. The ''short tenn" lov pressure criteria have been deleted for both steac 
generators due to lack of schedule advantage over the long terc high 
pressure design a?proach. 

b. 7he "A" stea::~ ECncrator criteria includes sketches for a feed to river 
...-ater exchang~r and for a feed to closed cooling ...-ater heat exchanger. 
The feed to river ~atcr scheme is preferred if a suitable heat excho.nger 
is located . 

c. Eh•ct:-ical re<;tjir e::~ents have been sptcified. These include physical anc! 
el~ct:ical $~paratioo bet~ee~ A and B stea::~ generator cooldo~~ syste::~s , 

c~p~bil!ty to operate fro~ ~n on~-site diesel gener~tor set and non-class 
lE classification. 

d. ln5trucentation and control require:ents have been expanded. Nev r~quirc
ments include SC?aration , radiation ~onitoring on the closed cooling ~ater 
octlet of the heat CJ<changcr a~ \.lell as the outlet of the steam generator, 
and provisions for future control rocm controls and indicators. 

e. Additional requirc~ents have btcn added regarding control of systec leakage, 
control at lo\.1 fced~ater flo~s aod s;ste: ma~eu? requ ire~cnts. 

In order to c inicize the impact o! the inscallation of these syste~s on 
plant oreration. !t is Ot!Cessary that tie ins for both the "A" and "B" generators 
be cade at the same time. Tie in to the "A" generator f et!dvater syste:D vill 
require stea::~in& vith cce~gency !eed~ater during the inter~al that norcal 
!ctd~atcr is di sabled. A similar situation appiies for cutting !he cross connPct 
be t"Jt!CD the "A" a nd "S" feed trains at the 6A and 68 fE:o-.d~ater heaters. 

?er a ::~eettng this date (4i23/79) bet~een B&Y., CAl, G?U 1Pull:an-Kellogg 
and Catalytic, it -.:as agreed that the tie io spools for both the "A" .1nd "3" 
generators were to receive top ?riority !or fabrication and installation. 
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TMI-2 ~odifica tfon Cri t e r i a for t se o! ~. R. Cobf:an 
R. Rodgers Stcac Generators fo r t ons Term Cool do~~ (n~~ . 3) ?age 2 

Also per discussion bct\Jecn the \./Titer and W. R. Cobcan, l.t has been 
agreed that B&R \Jill engineer the electrical \JOrk for a "A" generator :;chc:ne 
and \Jill provide tie in points for GAl to use the in-plant condensate poli shers 
(should it be decided to use the polishers). 

~J----1" 
G. C<tpocanno 

CC: R. F. Wilson 
D. K. Cronebcrge r 
D. G. Slcar 
T. Novak (8) - NRC 
L. Harding 
R. W. J\eatcn 
T. G. Brought,on 
G. R. Troffer 
R. ~arren (6) - ~ct-Ed 

J. ~c~Jllan - B&~ 

R. E. Allen - GPU, Reading 
L. L. Hacan - GAI 
Modification Criteria File 
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1.0 SYSTE~S CRITERIA 

2.0 (DELETED) • 
• 

I 

3.0 LONG TE~~ DESIGN BASIS 

3.1 Functional Pcrforcance Requir~oents . 
' . 

3.2 Applicable'codes and Standnrds 

3.3 Design Basis 

3.4 Sizing Requireoents 

3.5 Layout Requirements 

3.6 Environ~ental Requirements 

3.7 S~pling Rcquirecents 

3.8 Material Rcquir~~ents 
• 

3.9 Electrical Requirements 

3.10 Teating Requirements 

3.11 lnatr~entation and Control 

3.12 ~ater Cheoistry Requirements 
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THREE MILE lS~~D UNlT 2 

Svstem Criteria for Use o~ Steac 

Gene rator ..... 
n for Short ~nd Long Terc Cooldo~~ 

1.0 SYST~~ CRITERIA 

2.0 

This docu~ent defines the desig~ {or providing for ~ater.to ~ater 
cooling in steam generator "A" to remove decay heat. 

(DELETED) 

. , . 
• 

, . ... 

.· 

• 
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3.0 LONC TE~~ BASIS 

3.1 Functional Performance Req u irrocntJ 

R~circulation of high pres:.ure. closed cycle cooling ~·.ater thru the 
second4ry side of the "A" steam generator !or re::::aova! of decay heat 
fr~m the primary coolant. The ultimate heat sink shall be river 
\Jater. 

. 
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Ya&e ., u.&. ' 

3.2 Applicable Codes nnd Standards 

3.3 

3.3.1 

3.3.2 

3.3.4 

3.3.5 

3.3.6 

3.3.7 

3.3.8 

3.3.9 

3.3.10 

3.3.11 

3.3.12 

3.3.13 

Piping 
Heat Exchanger 
Tanka 
Pumps 
Valvea 

- A1~SI 831.1 
- ASHE Section VIII 

ASHE Section VIII 
Hydraulic Institute Standards 
ANSI Bl6.5, 816.34 

liote: ASHE Section III cocponcnts will be utilized when :Jv.silable. 

Design Basis 

nae system mny be designed ns non-seiscic category 1. 

The system shall be designed to operate with a loss of o!!-site 
po~o~er. 

!he systec shall include a surge tank to acc~odate changes in fluid 
voluce and temperature in the closed loop. Surge vol~es sh~ll be 
adequate to prevent liquid or gaseous relcasesduring systc~ transients 
and startup. 

The system shall have the capability to regulate the temperature 
and flo1.1 rate of cooling water entering the steam generator. 

PTovisions shall be available !o~ preheating the feed~o~ntcr ~~en 
filling the steam generAtor (160°-180°F at 50 gpm) • . 

' . The system shall be designed to be independent of the cooling 
system for "B" steam generator to the extent that a single active 
f~ilure ~11 not cause a loss of cooling of the reactor coolant 
system. . 

The system shall be equipped with sufficient test and instrumentation 
connection• for system preoperstional t~~ti.ug and normal operation • . · 
The syst~~ shall be designed to supply cooled vater to the stenm 
generator through the main feed~o~at~r noz:le And receiv~ heated 
vater through the cain steam OO%%le. 

The ~ystL~ de•ign shall employ all velded connections to the greatest 
extent possible to mioimize system leakage. , 

The syeteQ desiKn shall includ~ provition! for future addition of 
autocatic controls and alarms. 

The syste~ design shall maintain containcent ~ntegrity. 

The system design shall provide means for monitoring nnd controllint 
cooling ~o~ater checistry requirements as specified by Section 3.12. 

<" , 
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3.3.1/t 

3.3.15 

3.3.16 

3.3.17 

3.3.18 

3.3.19 

3.3.20 

3.3.21 

3 . 3.22 

3.3.23 

3.3.24 

3.3 . 25 

-- - -~---~----------------------------

The systc~ design shall m1nim1:e the use of dUY.ili a r y sup?ort 
systems (bearing coolin& ~ater, lubrication oil, ins t r u=cnt ai~). 
Less of instrucent air shall not change the operati~& Fcru~e t ero 
(flov and temperature) of the systeo. 

The system pressure shall al~ays be maintained at a p r e ssure h!ghcr 
than the primary coolant pressure so there vill be no leakage of 
pri~ary vater into the closed coolin& system. 

The system shall be d~signed to remove the required heat load vith 
variations in the temperature of the ultimate heat sink sho~~ in 
Section 3.4. 

The systc~ shall have provisions !or installation of future ~ater 
purification syste~ witb capability (resin disposal and 
shielding) to handle radioactive vater. Installation and startup 
of this equip:~ent shall not interrupt systco function. 

The system shall be provided vith proper overpressure relief 
devices. The dischar~e of the over pressure relief devices shall be 
piped such that they minimize the spread of conta~nat ed fluids. 
Surge tank relief valve(s) shall be sized to protect as a!nst failures 
of the cakeup or blanketing gas valves as appropriate. Relief valves 
shall be capable of relieving the ~ater expan~ion in the s econdary 
side of the steam generator should the cooling ~ater flov be lost. 
The caximum heatup rate is 500F/hr • 

. 
The ~;steo shall have proper connections, pucp suction s t rainer 
ana olher provisions for flushing of ne~ pipin~ and ccc ponents 
prior to startup. New piping and com?onents shall be in s clean 
and neut=alized state vhen installed. Che~ical cleaning shall not 
be used after insta1lation. 

Tnc system shall be checked for correct valve alis~ent. ~no~e itecs 
vhich could interfere vith the proper function of the syste~ shall be 
locked out. Vents and drains shall be provided. 

Provis ions shall be made to hold up any syste~ leakage !or sao?ling 
prior to release to uncontrolled drainage syste~. 

Provisions shall be cade to :ake scall incremental changes in feed
vater flov c±25 CPM) to the steam senerator and to reduce total !low • 
to a maxi~uo o! 10-50 CPM, durin& steao generator filling. 

The system shall have provisions for nitrogen addition during the 
filling of the s eeam generator if required. 

Provisions shall be ~ade to canually su?ply cakeup at sys te: pres sure 
vithout interruption of system operation. Decand shall be in~icated 
by a low level alarm on the surge tank. 

A' r ecirculation line to ceet the ~nicum flow requireoento of the 
pucp shall ~e provided • 

,. .. , 

• 
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-------------------------------------:-----------~------------

3.4 

3.4 .1 

3.5 

3.5.1 

3.5.2 

Pase 5 of 7 

Sizing Requirecents 

The 1'1ystem shall be desi& ncd to meet the follo\ling requirc>:~cnts: 

(a) flov through ste~ generato~ 
(b) steam gener~tor inlet t~cperature 
(c) steam generator outlet tecperature 
(d) design pressure 4t S/G inlet 
(e) river \later temperature · 
(f) river vater flov rate 

(g) heat exchanger duty 

Layout Requirecents 

3,000 to 5,000 gpm 
aoop 
80° to 250°P 
650 psi 
34° to 85°P 
as required to re~ove 
heat logd 
30 x 10 BTU/Rr.(includes 
heat froc 1 RC Pucp) 

The system equipment shall be located to !acilitnte construction and 
future modification~ ~od e~se of access during op~ration. 

The system flov path shall consist of coo1ed vatcr entering the 
stenm generator through the main feedvater noz:le, exiting the steam 
generator through a main st~am line, entering the heat exchanger 
and returning back to the s·tcai:I generator u~ing the systei:l pur.~p. 
The ulticnte heat sink shall be provided by the nuclear 
servi~es river ~ater 5ystccs. 

On the river "'·ater side, the r•u.: lcnr services river \.later system 
shal i,·be cross-connected to the secondary services river \later 
system to provide cooling. • 

Refer to fi&ares. 1 ;. 2 attached (OTSG) cooldo\10 - s teac s c:,e rator A 
high pressure. 

3.6 Environment Requrirements 
.· 

All equipment shall be located indoors except the alternate diesel 
generator•:. 

3.7 Sampling Requirements 

Adequate (size nnd quantity) sacpling connections shall be provided 
for \.later chemistry aod radiation monitoring. 

3.8 Materials Requirements 

All wetted materials ahall be co~patible with fluids having ~ater 
chemistry specif i ed io section 3.12. 

3.9 Electrical R~ qu irL~eots 

• 
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3.9.1 

3.9.2 

3.9.3 

I ).9.4 

3.9.5 

3.9.6 

3.9.7 

3.9.6 

3.10 

3.11 

3.)..1.1 

3.11.2 

3.11.3 

Page 6 o! 7 

Electrical equip~ent shall be capable of being started and ?o~ered 
fro:D an on-site diesel generator set in the event of a loss o! off
site poYer. Loads shall be s~quenced ~n to the diesel generator set 
canually. Criteria shall be established for the caxicum allo~able 
time to restore voltage after a loss o£ off - site ?OYer. 

Elcct~ical classification of the system is non-class IE 

Cocponen:s should have maximum practical phy~ical separation from the 
opposite steam generator cooldo~ system components to provide 
protection against events such as fire and missiles from s ources 
internal to the plant. 

The system ~hall be electrically independent of the system for steam 
generator "B". 

Vital loads in the system shall be suppled through bus 2-3 and the "g:-ay" 
diesel generator. 

Motor rated starting voltage shall be verified consistent ~ith the 
voltage rei;Ulation capability for "gray" diesel generator. ~otor 
feeders shall be protected consistent with original plant design and 
no~al trips for overload, etc. shall be used. 

Electrical load list (to be confirmed): . 
Load ' 
?GE )ecay He~t Pucp/~7PS 
~uclear Services River ~ater P~cp 
h"R-P-lA or 1.B 

HP 

700 
L.OO 

Voltage 

4000 
t..OOO 

Source 

Bus 2-3 
Bus ~-JE 

"Criteria for General Modification to the BOP Electrical Sys•.em" are 
applicable. Also, refer to "Criteria for Less of Of!sit:e r,O? 
El~ctrical Power." 

Tcstin2 Requirements 

Provisions shall be cade for pre-operational testing of ~~e systec, 
including hydrostatic tests and flushing of new piping. -

I 

.I 
I 
l 

I 

• 

Flanges shall be provided at the ne~ pump suction ~nd discharse to isolate tre pu:: 
during system hydrostatic testing if reqired to protect the pucp seals. 

lnstruQentation and Control Requirerocntc 

The system shall be designed to provide instrucent:atioo sufficient to 
~onitor functional perforcance requireoents including: 

(a) 
(b) 
(c) 
(d) 
(e) 

pump discharge pressure. 0 - 800 psi& 
steac generator inlet and outlet temperatures 50 - 25o•r 
!loY rate, nominally 3,000 gpm, caxi~~m 5,000 gpm 
river vater inlet and outlet t~peratures 0 - 1oo•r 
surge tank high and low level indication and ala~s. -

Critical instru~ent~tion shall be duplicated (specifically, stJag2 
generator inlet and nutlet temperature and syste= flow rate). 

Are~ radiation ~onitoring shall be provided ~here the equi pceot and 
cocponeots are installed. 

·"' 
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... . J.ll.~ 

3.11.5 

3.11.6 

3.11.7 

3.11.8 

3.11.9 

3.11.10 

3 . 11.11 

.).11.1::! 

3.11.13 

3.12 

.3 . 12.1 

3.12.2 

3.12.3 

The attached li!>t of .instrumentAtion shall be opcr3blc \:hen the 
systec is placed in service. 

lnst~uments, inclurling po~er surply, 5~311 be independent !rom 
instrumentation for steam generator B. lnstrucents shall be supplied 
fro~ an odd-numbered plant instrument bus. If availAble, uninterrup
table po~er shall be used. 

Control circuits for existing equipment shall be rcvie~cd to ensure 
that no spurious automatic, canual . or interlock signals uill cause 
incorrect operation of the system. Specifically, all automatic 
emergency !eed~atcr actuation signals shall be defeated and atl auto
matic control signals to the fced~ater control valves shall be disabled. 

Provisions shall be mnde for future installation of controls and 
remote indicators in tbe · Unit 2 control room. (It is a~sumed a ncY 
panel vill be used.) 

Controls aod indicators arc to be segregated from those !or steam 
generator B, using a separate panel or a separate ~cctioo of a co~on 
panel. 

Control shall be caoua1. Run/of!/trip indicator lights shall be pro
vided for cotors and open/close/trip lights shall be provid~~ !or 
valves. 

Control cables should laave approxJcately 100% s;>are conductors to 
~lloY for future roodificationG. 

"Loss,of System Function" :;hall be alarccd locally lind in the maio 
contr'ol rooo. ·- ·-· _ · - .. -

• 
Radiation moni toring and alarcs :;h~ll be provided at the outlet of the 
s t eam Eenerator and at the ~econdary services clos~d cooling \:ater outlet 
of the ne~ heat exrhaoger. The monitors shall be ca?able of detecting 
leakage from the reactor coolant systec into the :oteam generator or the 
!->econdary services closed cooling \Jater systec. 

Thermo~ell:o capable of using cercury glass thercom~:ers ~hall be provided 
as close as practical to the steam generator inlet and outlet. 

\.:ater Che::istry 

The sys t~m ~ater chemistry for the steac generator shall be caintained 
in accordance \Jith the follo~ing: 

(a) pU @ n•F 
(b) 02 dissolved 
(c) Cation conductivity 
(d) Hydrazine 

(e) Surge tank level 

9.3 - 10.5 (controlled by NH,oa) 
l oo ppb cax. Corse< 3oo•F) 
10 ucho/ cm2, max 
at least 300% of r.toichio~e tric 
02 concentration 

The cakeup and fill ~atcr chemistry for the stcac generator !ihall be 
i o accordance \Jith the !olloviog: , 
02 if1ssolved1. 100 ppb c.u2 , (OTSC (300•F)1 62 194 
Cation conductivity 

Hc~~s shall be provided to add ammonia hydroxide and hydrazioe to the 
Gyste=., Th~ chemical addition point shall be downstream of 
the future ~ater ourificatioo ~v~f~m. 



• 

I 
I 

I . 
I ' 

·. 

. 
· J, Stcon~rj $yJtf" ! .. · 

. . . . . 
.. 

.. 

. . . 
1 . . 

I ' 

. · 
• 

• • . . 
r<cA~vn~[r 
Stl'U\ C1n~rator f\ lntl · 

. : 
Stca~ Ccnor~tor ll \nlll ' 

• 

"J . .' ,• · •' Stc~m Cenorator ~ Outlot 
. Prauur~ , 

••• 
\ I 

' .•. I s , ' .. ,,:t • : ... ! .... . •' 
• t • • • • 

• • • 
Ste.ll'l Gt:ncrator 0 Outlat. 

l'rossuro 

Ste~ll'l ce,iratOI' II U~ln • 
. rce,lt•Hrr Flov 

t 

,, ,. ,I •' • , ~ ~ 

I. , . .. ' . . . ,, 
• • • • . • £ • ; :: ~ .. ·•· . •• ·. ; .. :: I $teott Cenera tor a Hlfn 

• • • , 1• 1, ~ · .• , .• Tuchtllor ftow 
I . "'.,. ,, ' ,. : ' • ,. .~ ,... ' • I 

• • ! • .. . ' • . ' . . . •' '"'. . .. · 7 · · ,..: : .. ; · ·. ~telll CcrorHor' I. Start·V~ .. . . 
.. . 

o O •.' F < 
0 rud~tatcr rtcw I O 

I • • • ' ": : : • • ,! • 
• • • :.. • • • f 

. 
I 

Stean Cenen tor 0 Slort·Up 
futf~tHor f1ott · · 

8 •' f ; ,: t • I ! ' . 
; . ,,,· : ~"-· '•·:· ... , . , .. .. . . . . 

~ .. : ~~ ... ··.--. · . 
» . .... . . 
I'· .... ,l.,. 

lt.a " I·~ • 

, .. . . 
.. • • f 

•• o I 

' ' Stl!,., C"tlel'.ltor A Outlot 
7(1lpl!l'.lturo ... . 

. ..... Stc~m Crn1r3tor O~O~t1at 
it~tpH.llUN 

•. 

t I 

.. 

MIIC! or 
l!.!.llil £ ~.I 

o-oco• 

O·GOO'" 

. . . 
Jl·lOO pstg 

lo 

4 0·7000 9ftl 

•• 

.. 

0·7000 otn· .. 

• .. . : 
... 

.. 

II 

.. :·' 

. • tJo , 

,• . 
. . .. 

I ' ' 1l I' 
I " 

l • I 

• 
. . . 

t • • ' • 

· ~ ~tooM tc11er~tor fl fud Tt~~croturo · O·lSO'F · 
. . . . 

. ... . . . .. 
. . • . . \ .. . :. . ........... . 

• · .. P'' . 
· 13. ·, • · · :· ~te31'1 Ctller'"tor" Oovnccma r • • 

f'J' 
I ' I 't • l • • 

:....:; • , · · •• ; . :· • c~~ora!wro .• ... 

~ . H 1 
• •• • • •• • (' StNII cc,.,~ra tor n· Ooll'nc~~o,. 

.<...J,', • • •. L. • ·,· • • • ••• Tcr.;~cr~turQ, :': . . • 
• l I • • • .I . •. ; • • + I. • I 'L ,•. .. 
. . . . • . • ;', . IS < ~· ,:, .... . ,.,. ' .•. ~ [l.f'l 0'f' . "" K I (1/t .. t .. 

• • I • • ~ ·~, , • • • r , •. • • ' · 1, , ,, ~ • .. -/ • • • ·• .. 
\ f 4 l , ,, ~ '' 'J 1., . J l· • t , • I I ;I ' t • I .a.... It- ( ' 

· • ·· ·· · ' ·'·t• '"" .... 1•J .. \c·,•,· · \,~ .. (fCf'itA- ''"" n11111 ., ,. ·: • , . ' '" ' I • • • t \" • . . ~ • • • t . • • t 
,· '• 

1 
, • • • r, ''t •1 ' •, i· f • .. • • • ' .• ,· I ' • • . ,. • 

. ·r 

I' ' 

0-1~0 , 
.. . 

• O·lSO F • :. 

.. 
I ·. • o I 

I , 
·. .. ' 

• ' ,· 1 

• · . . . 
~· 

OE:,tr.£0 MCX·UP • 
~~£)!1!f:l. ~~l!I 
,!lO,. 

!. ~0" .. 
! 1~ Nl 

+.15 P'i .... 

.• 

i 50 ~P!ll 

!~0 gr--"1 . 
• 

I ! 10 ~~ 

+2F -
I 

+12 , -
+ t r ~ ·- . 

.. 21 -

.. t .. - , . 
• . .. 

•• 

' 
lte1 r.4 

• Co.·p. J. o. 0'::)7 
(n~~ulrrd o~lr If 
U'!:...'\rn,. ) 

Co.,p. S.D. Oo:>l 
. ( nc~vlr~d on1r tr 
stC~!IIn1.) 

, 

.. . • . lhi'~ !,5 . . · . 

1,· 

... 

.. '· 

' . .. . ; ' . . . .. . . . . 
• ! ' 
• . .I . . . . . 

• 

lttt!J u.a.1 
.·1 
' ., .. 
~ • , I 

• 

' ·' . •. ·. · 
u.t'"' u.v.1 • · • 

I I ' '~ 
•I " I 

• • 

• I • 
•• 

• 

• 
I (r.':t:'llrt~ enlr ff 

SlN11ln9.) . • t • 

. . ., . . . , .. I 0 1 trequl rr4 only 1t 

.. 
. .· . 

• 

. 

.. ·. ,, . 
I ' 

•, 
I 

I 

. . 
I I 

t I ' . 

&tcoaaln9,} · 

(lt eQ•IIr'ld ~1111 ( o 
tolld srcon~~cy.) . 

' . (nrql,lrtl! 0111f ' " 
solld srcon~lry,} 

, . .,· ,.. . \. 

• .. · ~· U~;sU.0.10 Co-~. l. O. 0·171 . . . ; : . , 
. .. . ... tt~n u.a.9 CtJ1', 1.0, 0'9Z:· 

I . .. .. .. 
• . Cc:'". r.o. 0~>9 

... c~ • r.o. 0170 

• ~. 

~ .. ' • 



STeAM GC"Ne~ATO,f. "r1" 
Htc;N P~Essv£c Sat:o.v~,q~ y S11Jc Q 

Co 0 f..I.VC: S V JT G M ._ __ ~-__, ___ M __ A·.:....IAJ.;:__.S.:...T:..:e:.:,q..:..:...l-'1.:.._ ____ 
1 

(Usllv'-7 l:1.'1STIAIC:, t:€GlHv,qr€,e I/GA7c ,() ~TE11M 

G€N£,(Ar~.'( 

• 

-

I 
I 

I I 
I I 

I 

-. 

55 CC W SUPPt. Y 
f I f 

I 
I 

I I 
I • 
I TO HUiT£,f, 

~A!AJ)tJ TAN I( 

,..._---- ""\."'--'<~---
I 
I 

I ~\ '•;" "".,X~ 1-- ._---- -- ·~ 
t I =" I I • -------r--•- -~ I 
I '0"•'" .,_ I 

I I . 

COAJAJ. ~0.( ~t/l"I.J;tE ~--- J JJE•V J/1~)/ P~u!.1tl4!t.: ,PVMP : 
/'ll,( t;:ICATIOAJJ'ISrtStVf • · I ' 

~------------~--------J . . 
' • I . '. 

' I .. 

cur'/ CAP 

• 



----·. - - -

L6l Z9l 

.... .... 
t!) ~ 

"': 4J 
~ ~ 
J 
I 
I 
I 
f • .• 

~ 
~ 
..... 
n 

~ 
~ -
~ ' 

""' \\) 
~ 

~ 
l)' 

. 
I 

~ ~ - ·, 
~ ._, Ll I 

~- r ~ . -,.., .... 
r- - - - - - - - -n- - - -~,. -.;- - - -
I 

~ 
0.. 
~ 
• 
~ 
\l 

~------------------------~ 

~-·------~~' 
ll - --
1 -· I -- · - - - · 

·-· · = ?C;.-~.N~ ;)I.Lti'WO.JnfT' 

~· _- ? :~:~n: ~a~~~=c~ 
-;-. - -- ·~-~- ·. -x x-=· 

I C«l 

,L :!.. - -•• < 

t- --
\u tu : 
~ "- -
~ ~· 

~----------~----~ 
~ \f) ---

- # 

\( ~ - -
() 

~ ~-·- · · 
<:) ~ 

- ~ \J ... . .... 

'< ~--
~ \' .. . -. ()~ -
tl \\ . 

. ··- -
. . . . 



. 
' . , 

.. ... 

... -

. 
THREE MILE ISLAND llNIT 2 

SYSTEM CRITERIA 

~OR USE OF STEA.'i GENERATOR "B" 

FOR COOLDOw'N AT 

HIGH 'PRESSURE 

(REV 3) 

--------

BbR Task CTS 3 

Tech. Mod. 016 b 
917 b 

• 
• 

\ 62 198 



• 
I N D E X 

1.0 Systecs Criteria 

2.0 Functional Performance Requirements 

3.0 Applicabl~ Codes and Standards 

~.0 Design Basis 

5.0 Sizin& Requirements 

6.0 Layout Requirements 

7.0 Environceotal Requirements 

8.0 Sacpling Requirements 

9.0 Material Requirements 

10.0 El~ctrical Requirements . 
' il.O Testing Requirements 

12.0 Instruoentntion and Control R~quire~ents 

lJ.O · ~atcr Che~stry 

-
162 199 



I 

THREE MltE lSLA.'W UNIT 2 

Syste~ Criteria for Use of Stcao 

Generator "B" for Cooldo._-n 

at Bigb Pressure 

~.0 SYST~ CRITERIA 

2.0 

This document defines the design criteria for providing for water to ~ater 
cooling in stcam ·generator "B" to rec;ove decay heat on a long term basis. 

r1JNCTIOSAL PERFOR.~~CE REQUiiUY..::STS 

Recirculatio~ of high pressure closed cycle coolin& ~ater thru the secondary 
side of the steam generators for removal of decay heat from the pr~ary 
coolant. The ulticate heat sink shall be river ~atcr. Inte~ediate cooling 
is provided by the secondary services closed cooling water system. 

3.0 APPLICABLE CODES AND STk,~ARDS 

Piping -J-~SI B31.1 
Heat Exchangers -ASH:E Section VIII 
Tanks • -ASME Section VIII 
Pucps •• -Hydraulic Institute Standards 
\'alves • -A.'\SI 316.5, Bl6.34 

Note: ASME Section III coc:ponects will be utilized \.:},en a'l:ailable. 

4.0 DESIGN BASIS 

4.1 The systec may be dcs!gned as non-seisoic category I. 

4.2 The systec shall be designed for l~ng term continuous coolin& for a 
minimum of two years. 

4.3 The system shall be designed to operate ~ith a loss o! off-site 
power. 

• 
4.4 T~e system shall include a surge tank to accomcodute changes in fluid 

volume and temperature in the closed loop. Surge volumes shall be 
adequate to prevent liquid or gaseous releases durin& system transients 
and startup. 

4.5 The system shall have the capability to regulate the tc:pe~ature 
and flov rate of coolin& ~ater entering the steam gener~tor 

-- \ 62 200 
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~. 6 The S)'Stem shall have the c:ap&lbility to preheat the !eed\:ater 
to 160-180°F at flow up to 50 CP~ du~ing the fillin& of the 
steam &enerator. 

4. 7 The system sh011l operate independently o.f any cooling systct: 
for steam generator "A" to tlae extent that sinv.le active • . .. 
failures will not preclude cooling of the pri:ary system. 

4.8 The system sh~ll be equipped with sufficient test and instr~entatioo 
connections for system preoperational t esting and normal operation. 

4.9 The system shall be desicned to supply cooled water to the ste&lm 
generator through tl1e maio !eedwater nozzle and receive heated water 
throogh the main steam nozzle. 

4.10 The system ~esign shall employ all welded connections to the 
greatest extent possible to minimize system leakage. 

4.11 The system shall include provisions for future addition of auto
~tic controls and alarms without interruption of system function. 

4.12 The sy~tem design shall maintain containment integrJty. 

4.13 The system design shall provide means for monitoriug and controlling 
cooling ~ater chemistry requirements as specified in Section 13. 

4.14 The system design shall udnimize dependence on auxiliary support 
systems (bearing cooling vat~r. lubrication oil, instrucent air). 
Loss of instr~ent air shall not change the operating parameters 
(flov and temperature) o£ the systeo • 

• 
I 

4. 15 nle sy5t~c pr~ssure shall alvays be caintained at a pressure higher 
than the primary coolant pressure so there will be uo leal~ge of 
pricary water into the closed cooling system. 

4.16 The system shall be designed to remove the required heat load with 
the variations in the temperature of the ultimate heat sink shown 
!n Section 5.1. 

4.17 This system shall have provisions for installation of a future vater 
purification system vitb capability (discharge and ~hield!ng) 
to handle radioactive resin. Installation and ctartup of this 
equipcent shall not interrupt system function. 

4.18 The system ~hall be provided with proper overpressure relief 
devices. The discharge from overpressure relief devices shall 
be piped so as to minicize the spreadin& of cont~inated fluids. 
Surge tank relief valve(s) shall be sized to protect agai~st 
failures of the cakeup or blanketing &as valves as applicable. 

4.19 Relief valves shall also be capable of relieving the water expansion 

, .. 

• 

in the secondary side of the steam generator should the cooling ... ater flow be 
loRt. The :dXicuc heatup rate is 50°F/Hr. The system shall have proper 
connections, pump s uction strainer. and other provisions (or flushing 
of ~ev piping and components prior to startup. Nev piping and components 
shall be in a clean and neutrali~ed state when installed. Chemical 
cle3ning shall cot be used after installation. 

• 
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~.20 The cooling water syste:::s !C'r ste.1 ::~ t(!:u;rator ''B" shall be isolBted 
from the stea.o generator "A" cool!ng ._.ate:- systc::~s on both sides 
of the nc~ heat exchanger. 

~.12 The sy~teo shall be checked for co:-rect valve alitnment. Those 
items uhich could interfere with the proper !unction of the syste::1 
shall be locked out. Vents and drains shall be provided. 

~.22 Provision shall be mnde to hold ~p any system leakage or drain~ge 
(on !eedwater and SSCCW sides) prior to release to uncontrolled 
drainage systecs. 

4.23 Provisions shall be mdde to make small incremental changes in 
!eed~ater flo~ C± 25 gpm) to the steac generator and . to reduce 
total flov to a caxiCUQ of 10-50 gpm during filling. 

4.2~ The syste::~ shall hnve provisions fornitrogcn addition during fill 
of the steam generator i! required. 

4.25 Provisions shall be made to ~nuAlly supply makeup at system 
pressure vithout interruption of system. operation. Decand shall 
be indicated by a lov level alarm on the surge tank. 

4. 26 A recirculation line to meet the c!nioum flo"' rcctuire:=Jents of the 
pu.tlp shall be provided. 

~ .27 Loss of syste::l function shall be ale:-::2ed in the control roo::l. 

5.0 SIZING REQU1~~7S 

5.1 The system shall be designed to ceet :he !ollowinE requirc~cnts: 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 

(g)" 

flov through steam generator 
steam generator inlet tccperature 
steac generator outlet te~peratur~ 
desisn pressure 
river vater tc~peratures 
river water !lev rate 

heat exchnngcr duty 

6.0 LAYOUT REQUIREXENTS 

3000 to 5000 gpc 
80°F 
B00F-2500F 
650 psi 
3~0 to 85°F 
as required to r~ove 
heat load 

30.x l06Btu/hr. (includes 
heat froc 1 RC Pump) 

6.1 The sy&tL~ equipc~nt shall be located to facilitate const~uction 
and future codifications, nod case the access during ope~ation. 

6.2 The system flov path shall consist of cooled water entering the 
stcac generator through the :a1n feed•ater no:~lc exiting the 

·steam gener~tor through a cain steao line, entering the neu heat 
exchanger Lcoolcr), and retur:ti:lg to the steftl:l generator using 
the nev sys~ pU::~p. 

• 
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11.0 

12.0 

- 5 -

10.8 Elt:ctdcal load list (to be con!ir::lt:d): 

Load ..!!P.. \'ol tlH! C Source 

a) PGE Decay Ueat Pucp/~~PS 700 ~000 Bus 2-4 
b) Nuclear Services Rlver ~00 ~000 Bus ' -1! 

~ater Puop NR-P-lC or lD 
c) Secondary Services Closed 200 ~60 Bus 2-t.lB 

Cooling 'lr.'ater Ptu:lp SC-P-lB or lC 

10.9 "Criteria for General Modification to the BOP Electdcal Systcc:" 
are applicable. Also refer to "Criteria for Loss of Off-Site BOP 
Electrical Po~o~er." 

TESTING REQUIRF.~TS 

Provisions ~hall be Q3de for preoperational r~sting of tne syste:, 
including hydrostatic testa and flushing of nc~ piping. 

Flanges shall be provided at the ne~o~ pu~? suction and dl5ch~rgc to isolate 
the pu:lp during syste:c hydrostatic testing if required to protect the pu:;~p 
seals. 

1~STR~~TATION ~~D CONTROL REQUIRE~~NTS 

12.1 The syste:c shall bP designed to p"rovide lnstrtu:~cntation sufficient 
to or?itor functional perfo~ance re~ulr~:ce~ts inclucing: 

12.2 

12.J 

12.4 

12.5 

12.6 

(a) pc~p cischargc pressure, 0-800 psis 
(b) stea:: gener.stor inlet and outlet tc=?c:-atu:-es, 50-2~0°f 
(c) flo~ rate, nocinally 3000 gpc, :axi:um 5000 gp:c 
(d) river vater inlet an~ outlet tecpe:-a:ures, 0-100°F 
(e) su~ge tank high and lo1.1 indication and ala==s 

Critical icstr~entation ~hall be duplicated, specifically,1ndepen
dent ~cnsors and indicators !or ste~ generator inlet and outlet 
tecpe~atures and systcc flov rate. 

Area :arl!atioo con1tor1ns &hall be provided ~here the e~uip~eot 
aod co:cponcnts are installed. 

The attached list of instrumentation shall be opernble vhco the 
syst~ is placed in service. 

lnstr~ents, !ncludins povtr supply, s~all be ince?tnce~t froc 
instrc::e:ltation !or sten:::l generator "A". l::stru~cnts shall be 
supplied free an eveo-nu~bered plant instnceot bus. If nvaileble. 
uninrerruptible pover shall be used. 

Control circuits !or existing equlp~ent shall be revie~ed to 
.e."lsure t~at no npurious autD::latic, t!:ant:al, or interlock signals 
vill cause !~correct operation o! the systeQ. Specifically, ftll 
auto:atic ~ereency feecvater actuation signals shall be d~feated 
and all auto:atic control signals to the feedwater control valves 
shall be rlisabled. 
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12.7 Provisions shall be cade for locating controls ~nd rc:ote !ndicato=s 
in the Unit 2 control rooo (future). 

12.8 Controls and indicators arc to be segregated froo those for stea: 
generator .. A ... usiog a separate panel or a se;>aratc section of a 
co::coo panel. 

12.9 Control shall be man~~l. Run/off/trip indic~tor lights s~all be 
provided for motors; open/close/trip lights shall be provided 
for '\:alves. ' .. 

12.10 Control c2blcs should have 50:, and preferable 100:, 
to allov for future modifications. 

. . . . 
12.11 hadlation ovn1toriug and alarms shall be provided at the outlet of the 

steam generator and at the secondary services closed coolinp, •atcr outle~ 
of the ~ev heat exchanger. Toe monitors shall be capable of detect!ng 
leakage froa the reactor coolant syste:n into the stear generator or the 
secondary services closed cooling •atcr systec. 

12.12 Therco1Jells cn;>able of using aercurj glass the~oeters shall be provided_ 
as close as practical to the stcao generator inlet and outlet. 

13.0 t:ATER CHD!l STRY . 
13.1,' Toe systet:~ vater chCl::istry for the steac r cnerator shall be 

:ainta!.ned in accorcnoce vith tl1e !ollo~o.·icg: 

(a) pB @ 77°F 
(b) 02 ~issolved 
(c) Cation conductivity 
{d) Hydn:ine 

~.3-10.5 (~ontrol~ed by ~ffi, OS aocitjon) 
100 ppb ~~. 2 (OTSG 30C°F) 
10 u::ho I c=. ~.ax 
At least 300: of stoich!o:etric 02 
concentration 

13.2 The cakeup an fill vater ch~!stry for the steac generator shall 
be in accorrance with the follo1Jing: 

02 dissolveJ 
Cation conductivity 

100 ppb ~AXl {OTSG 300°F) 
1 c.::ho I cc P.zut. 

13.3 Means shall be provided to add a~nia hydrazide Dnd hy~ra:ine to 
the systco associated vith the Gte~ generator. The che~ical 
nddit!on po1nt shall be do~~streao of the !u:ure ~3ter purtf1cation 
systec. 
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