
.. 

Nuclear 

TMI Program Off ice 
Attn: Dr. B. J. Snyder 

Program Director 
us Nuclear Regulatory Commission 
Washington, DC 20555 

Dear Or. Snyder: 

OPU Nucleer COf'PO'•tJOn 
Post Olhce Box 480 
Route 44 t South 
Middletown. Pennsylvama 1705 7 ·0191 
717 944·7621 
TELEX 84·2386 
Wnter's Duect Dtal Number: 

(717) 948-8461 

4410-84-L-0198 
Docunent 10 Oll6A 

November 14, 1984 

Three Mile Island Nuclear Static.,, Unit 2 (TMI-2) 
Operating License No. DPR-73 

Docket No. 50-320 
Once Through Steam Generator Layup Recirculation System 

Technical Evaluation Report 

Pursuant to your letters dated July 20, 1981, and February 4, 1982, 
attached is the annual update to the Once Through Steam Generator (OTSG) 
Layup Recirculation System Technical Evaluation Report (TER). This 
revision incorporates the cwner.ctnent to the slbject TER which was 
transmitted to your office via GPU Nuclear Letter 441D-84-L-0010 dated 
January 17, 1984. Additiona�ly, various typographical errors have been 
corrected. 

If you have any questions concerning this information, please call 
Mr. J. J. Byrne of my staff. 

8411190003C�30��bb��O 
PDR A PDR 
p 

FRS/ROW/jep 

Attachment 

Sincerely, 

1JJ!.�f:r� 
Vice President/Director, TMI-2 

cc: Deputy Program Director - TMI Program Office, Dr. w. D. Travers 

GPlJ r�uclear Corporatton 1s a subs•r1•ary olthe General Public Ul•ht•es Corpomt•on 



. l?i ijl J t:uclear T ER 3224-009 REV _2_ 

ISSlE DATE Novesmer . . 1984 

laiTI 
c .. . 
c ... ,. 

DIVISION 

TECHNICAL EVALUATION REPORT 

.FOR 

Chce 1bmJgh Steam Generator (Ol'SG) 

Layuo Recirculatial System 

8411190386 841114 
PDR ADOCK 05000320 
P PDR 



-.., ... --
:: 
... 
8 
2 .., .... . .., z .., 

§ • 

[!l�lJNuclear 
Title 

Once 'JhrotJQh St�"" lavtm � .. ,..;.,....,,l_:tt:inn ""· 

Rev. • SUMMARY OF CHANGE 

0 Initial issue per GPU Nuclear Letter 4410-82-L-0098 

1 Reissued per GPU Nuclear Letter 4410-83-L-0272 

2 Incorporated revision to Section 3.3 of Part III 
transmitted via GPU Nuclear Letter 4410-84-L-0010 dated 
January 17, 1984. 

No. 

3224-009 
Page 2 of 38 

Approval • Date 
-

7/82 

1/83 I 
I 

1/84 ' I I 
i 
I 

' 
I 

' 

: 

i 

: 
' 

i 
' 
i 
I 
I 

I 
I 

I 

. 
-



ONCE THROUGH STEAM GENERATOR 
<OTSC:> 

LAYUP R ECIRCULATION SYSTEM 

TECHNICAL EVALUATION REPORT 

3224-009 
Rev . 2 
Page 3 of 38 



I. 

II. 

Ill. 

IV . 

'1. 

'II . 

'II I. 

TABLE OF CON TENTS 

W TROOUCTION 

DESIGN CRITERIA 

DETAILED DESIGN 

RADIOLOGICAL ASSESSMENT 

ENVIRONMENTAL IMPACT ASSESSm . • �l 

HAZARDS ANALYSIS 

CONCEPT OF OPERATIONS 

3224-009 
Rev . 2 
Page 4 of 38 
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The OTSG Rec i rc u l at i on System has two ma in funct i o n s. one of w h i c h  I s  

temporary I n  nature. The temoorary funct i o n  I s  the c l eanup of 

rad i oact i v i ty I n  the "8� OTSG: approx i mate l y  1.8 c u r i e s  based on a �amp l e  

taken � n  Octobe r  1979. After the "8" OTSG I s  decontami nated to l eve l s  

be low detectab l e  l i mi t s  based on a 100 m l  sam p l e  the system wi l l  be used 

for per iodic rec i rculation, samp l i ng and chemi c a l  add i t i o n  to both OTSG's 

for chemistry control. 

The fo l l ow i ng documents were used as gu i dance In  des i gn i n g  the OTSG 

Rec i rc u l ation System: 

!. Regulatory Guide 1. 143 

2. "NSI 63 1.1 

3. ASME Sect ion IX 

}b •2 • •  



�---------------------------�-- --- ---
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3224-009 
Rev. 2 
Page 6 of 38 

I .: I 



1. SCOPE 
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Th i s  document prov i de� the oeslgn criter i a  for the OTSG Recirc u l a t ion 

System which Is necessary for •et layup of the OTSG �econdary sides and 

Main Steam lines. 

2. INTRODUCTION 

This temporary system Is req u i red for long term w e t  layup of OTSG lA & 18 

secondary s i des < F i gure 1 is a f l ow d i agram for the system>. The system 

wi l l  have the fo l l owing capabi l i t i es: 

a> Reci rculation of the OTSG's a t  approximat e l y  100 GPM. 

b) Chem i c a l  addition by us ing the chemical pot feeder. 

c> Par t i c l e  f i l t ra t ion of 3. 10 or 30 microns depen d i ng on fil ter 

e l ement Instal l ed. 

d> Hater trea tment and c l eanup by us ing the lnstal l e� dls oosab l e  

demlnera ltzer <to be Insta lled l ater>. 

e> Radioact i ve water c l eanup using Insta l l ed flanged taps and remote 

4X4 deminera l i zer pacKage using e�isting, proven equipment ana 

procedures from the Eptcor II sy�tem. i�1s package Is shown i n  

F i gure 2. This feature is no t Integral to the system and Is on l y  

Intended to remove t h e  res i dua l contaminat ion (pr incloa l l y  Cesium 

134 and 137 w i th a total ac t iv i ty of aoorox i mate l y  1.8 curies> 

presen t l y  in the she l l  side of OTSG 18. The package wi l l  th�n b e  

d i sconnected and remcved from the system. The layup rec i r c u l a tion 

system I s  not categorized as a waste process i n g  system. but wi l l  be 

ev�luated I n  a l l  radiat i on control  aspect3 pertinent to Its i n i t i a l  

use for act i v ity c l eanup of OTSG 18. 
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f) Appropriate sampling points Including I n l e t  and ou t l e t  flow to 4X4 

demlnerallzer. 

g> Instrumentation for tota l f low and flow through demlnerallzer I s  

provided. 

h> Provisions for makeuo wit h  deaerated demineralized water . 

I >  Fol lowing contamination c l eanup o f  OTSG 16. she l l  s i de water 

chemistry I n  both steam generators wi l l  be monitored I n  accordance 

wit h  the specifica t i ons I n  reference 6.4. 

The temporary t i e - I ns for the system do not vio l ate containment I n tegr i ty 

since they do not form a primary boundary between !�side and ou tside 

con tainment nor comprise a pressure boundary for reactor coo l an t .  These 

boundaries are provi ded by the MS and F H  piping I nside containment and 

the OTSG tubes and vessel s h e l l .  Portions of the system do. however .  

consti tute secondary, or backup , containmen t I so l a tion. and are designed 

to w i thstand a l l  credible oressure and temperatures to which they may be 

subjec ted . Va l �es at the tie-Ins points do not meet the definition of 

�on ta i nment isolation va lves per lOCFRSO A ppendix J subsection [[.H , 

however they do meet the pipe line sPec i fications e(ceot for code 

classifica t ion and QA reauirements. Since N-2 va l ves wi l l  not be used as 

contain111ent isolation val'les . the system Is designed with a high pressure 

side <600#> and low pressure s i de < I SO#> and wi th a positive means of 

containment isola t i on. The bounda r i es between the two port ions are 

established wi th sets of eas i l y accessib l e  600# f l anges which can be 

b l anked off if a transient should occ ur. Designing the system in this 

configura t i o n  a l so e l iminates the need for an overpressure protection 

device. 



3 .  D ESIGN REQUIREMENTS 

3.1 Codes . Standards. and G u ides 
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3. 1 . 1  Des i g n  and fabr icat ion of the new hard p iped porti o n  

<�xc lud l n g  t h e  4X4 demlnera l l zer package> sha l l  b e  In 

accordance w i th the app l icab l e  portions of ANSI B31. 1 .  

3. 1. 2 We l d i ng sha l l  be i n  accordance w i th ASHE Sect ion IX. 

3 . 2  Design Pressure and Tem�erature 

3. 2 .  1 

3. 2 . 2  

Des i gn Pressure I s  90 ps l g  

Des i gn Temperature I s  120eF 

3. 3 P i p i ng supports sha l l  be I n  accordance w i th Burns and koe typ i c a l  

piping support document. Spac i ng sha l l  be 10-feet ma( l mum for 

2- l nch d i ameter p i p i ng and 7-feet maximum for l - i nen d i ameter 

p i p i ng .  

3.4 Any system l eakage w i l l  be d i rected to p l ant sumps o r  tanks 

contro l l ed for potent i a l l y  contaml nateo water .  Prov i s ions sha l l  be 

made to tr·ansport I eakage water f rom these po i nt s  to aopropr I ate 

waste d i sposa l fac i l ities . if necessary. 

3 . 5  The 4X4 deml nera l izer w i l l be located In the T u rb i ne B u i l d i ng and 

sh i e l ded as requ i red to prevent unneces3ary personne l exposure . 

The o n l y  a i rborne act i v i ty that w i l l  be r e l eased Is t r i t i um i n  

proportion to the appropr i ate l i q u i d  concentrat i o n  and the 

app l icab l e  vapor pressure . 

4 .  TESTING 

4 . 1  A l l  w e l d s  shall receive a fina l v i sual exam i nat i o n .  

4 . 2  The hard p iped port i o n  of the system sha l l b e  hydrostat i ca l l y 

tested to 135 psig uslnq ANSI 631 .1 as a g u i d e .  

t)692y L( 



5 .  QUALITY ASSURANCE 
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5 . 1  Design . procurement , fabr ication. a�d testing of oortlons of the 

hard p i ped sub-iystem tran sporting contaminated water from OTSG 18 

are with i n  Qua l ity A s s urance scope . QA requirements are 

estab l i shed using the guid e l ines of Regu l atory Gu ide 1 .143 ,  Rev . I .  

5 . 2  The temporary 4X4 demlner a l lzer package I s  not a newly designed and 

con structed sub-iystem . but rather uses �stabllshe� and proven 

equipment and procedures .  Insta l l ation and operat ion of this 

sub-system are �lt h i n  Q u a l ity A s s urance scope . Program 

requ irements wil l  con s i st of Insta l l ation procedure rev i ew and 

survei l l ance . 

6. REFERENCES 

6 . 1  Drawing JSOI2181-A 

6 . 2  1410-Y46 Concrete Core Dri l l i ng of Cl a s s  I, II & III f l oors, wa l l s .  

and ce i l ings. 

6 . 3  S-ECf. l 823 

6 .4 Procedure 2106-2 . 9 .  "Ooeratlng Procedure. Long Term OTSG Cooldown 

System. 

6. 5 B&R Dwg. n2606 - Flow Oiag. OTSG Chem i c a l  C l eaning System. 

tlOTE: 4\ crit i c a l  item In the wet l ayup I� the need for a como l ete fi l l  to 

the upper tubesheet. This can be accomp lished by venting v i a  

SV-V2SA/B and 5V-V26A/8 during a Reactor Bu i ld ing entry . 
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1.0 INTRODUCTION 

1. 1 System Functions 
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The f��ctlons of the temoorary OTSG Recirculation System are to 

prcvide a means to recirculate and cnemlcally treat the water In 

both OTSG'i �hlle they are in wet layup. The system has the 

following caoabllltles: 

A. Recirculation of the OTSG's at approximately 100 GPM. 

B. Chemical addition by using the chemical pot feeder. 

C. Particle filtration of 3 ,  10 or 30 microns aepending on filter 

element installed. 

0. Water treatment and cleanup by using the Installed disposable 

demlnerali::er. 

E. Radioactive water cleanuo using installed flanged taos 

reinforced rubber hose. QUICk disconnect fittings, and remote 

GX4 demineralizer oac�age. This feature Is not integral to 

:he synem and I; only lntenoeo to remove the re-;ioual 

contamination corincipally Cesium 134 and 137 with a total 

activity of aoprox!mately 1.8 �uries> oresentl; In the snell 

sloe of OTSG IS. The oackage �ill then be disconnected and 

removed from the system. ihe layup recirculation system i; 

not categorized a� a waste processing system. 

F. Sampling points at five locations. 

G. InstrumentatiOn for total flow and flow through demine•·alizer 

is provided. 

H. Provisions for makeup with deaerated demineralized water. 
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I. Fol lo�!nq :on tamlnated c l eanup of OTSG 18, she l l  side water 

cnemistry in both steam generators �i l l  be moni toreo. 

The fo l l owing systems nave an I nterface with the Temporary OTSG Rec ircu l at i on 

System <Drawing numbers refer to Burn s  & Roe . Inc . •  f l ow diagrams>: 

a .  Demineralized Se rvice Hater lDwg . #2007> 

b .  Main Steam <Dwg. #2002> 

c. Feedwater <Dwg. ;2005> 

d. :iaste & Contaminated Drains <Dwg . #2391 > 

1.2 Summary De scription of the System 

The major components of the system are located I n  the southwest 

corner of the Contro l Bui lding area with the e�ception or the 

tem�orary 4X4 deml nera i l zer which Is p l aced i n  an out-of-the-�ay 

l ocation In the Turb i ne Bui l ding and shie l ded whil e in voeratlon. 

Tie In to the 4X4 deminera l l zer I s  via reinforced ruober hoses. I n  

the OTSG 'S" cl�anup mode water Is drawn from the OTSG. circulated 

througn a 4(4 deminera l i zer and pumoed back to the OTSG. 

After OTSG '8'' Is c 1 eaned uc and the 4"<4 demi nera 1 l  :er ; s reMOved. 

svstem f l o� Is frcm the Main Steam <MS) 11nes through the system 

and to the JTSG 1ia the Feeowater tFH) line. Provis i c n s  a r e  made 

for fi l tering . �ater treatment �ith a dem!nera l izer and chemica l  

<lddltlor. witn a oot feeder. l·lh il e  filled. the OTSG's cHe •,enteil to 

the conta in'llent atmosohere through SV-IJ-25A/S and W-11-26A/S to 

tlccomooate >ystem water 'IOi ume changes. r·!S-V4A/8 and r�S-IJ7A/6 are 

to be lo.ept ihut. 



1.3 System Design Requirements 

1.3.1 Genera l 
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The OTSG Recirculat ion System is con s t ructed with 

commercial qua l l ty·p l p lng , va l ve s  and comoonents. The 

system is of non-Seismic <Seismic II> de� l gn. Any 

connec t lor to Seismic I �Ji ls. f l oo r s. or ce i l inq are 

made wi th approved fasteners. 

The system is sized to produce a f l ow I n  the straight 

rec irculation path of 100 gpm. Des ign f l ow �nrough the 

system deminera l izer I s  18 gpm. 

The temporary t ie- I ns for the system oo not vio l a te 

containment Integrity s ince they ao not form a bounda•y 

b e tween Inside and outside containm�nt. rha t  boundary IS 

provided by the MS and FH piping inside con tainmen t  and 

the OTSG tubes and vessel she l l . 

Tne i�o l atlon v a l ves a t  th� tle-1ns points do not meet 

tne defini t ion of containmen t  I so l a tion v a l ves per 

:ocFRSO Appenji� J subsect ion [!.H . ·her!fore. they were 

not seiected with tha t  Inten tion: but. Jo meet the oipe 

l1ne soecificatlons. Since the plan t is �nu tdown ana the 

d r i l led chemica l c l eaning f l anges w i l l  be reo l aced with 

new b l ino flanges or ior to p l a n t  restart. n igh energy 

pipe line breaks are not a considerdtion. ·herefore. the 

rec irculation �ystem and the tie-iris to the e(!s t ing N-2 

safety class steam and feedwater piping are not des igned 

·o �-: requlre�enrs. 



1.3.2 Major System Components 

a> One OTSG Rec ircu lat ion 

b) One OTSG Recircu l a t i on 

c> One OTSG Recircu l a t i on 

Deminerallzer 

System Pump 

Sys tem F l l  te,· 

System Hater 
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Tr�atme n t  

d) One remote 4:<4 deminerallzer (removed after OTSG "B" 

cleanup> 

e> One OTSG Reci rcu l a t ion Sys tem Chern! ca I Pot feeder 

1.3.3 Codes . S tandards .  and G u i de s  

Des i gn and fabr i cation of the hard piped por t ion 

<e•cl ud!ng the 4X4 deml nera ltzer package> i s  In 

accordance w i th the app l icab l e  portions of �NSI 631.1. 

�el dtng i s  I n  accordance w i th ASME Sec t i on rx. 

1.3.J Des i g� Pressure & Temoera ture 

1. 3. 5 

The fo l l owing i s  the calcula t i on for the desil,n pres sure 

'Jf tne system: 

MAXIMUM DISCHARGE PRESSURE OF PUMP <SHUT OFF HE�D>·120 F T .  

E LEVA TION HEAD OF OTSG a o4 F T .  

TOTAL HEAD • 184 FT. 

TOTAL SYSTEM PRESSURE • 1R4 rT./2.31 FT . /PSI • 79.65 PSIG 

FOR CONSERVATISM DESIGN PRESSURE • 90 PSIG 

DESIGN TEMPERATURE IS 1:o•F 

P i ping suoports �re In accordance with Burns� Roe 

Typical P i p i ng Support Document current l y  in use. 

Soaclng !s 1J-fe e t  ma,lmum for �-inch diameter p i p i ng and 



I .  3.6 

I. 3. 7 
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Any system leakage will be directed to plant sumps or 

tanks controlled for potentially contaminatea wa ter. 

Provisions are made t9 transport lealo:.age water from these 

points to a p propriate waste disposal facili ties. where 

necessary. 

The 4X4 deminerallzer Is located In the Turbine Building 

and shielded as required. Local leakage retention 

features will be employed. The demlnerallzer will be 

vented to a con trolled and radiation monitored system. 

1.3.3 Testing 

�1 1 we lds received a final visual examination. 

The hard piped portion of the system was hydrostatically 

tes ted :o 135 psig using ANSI 631. 1 as a guide. 

:.3.3 Quality �ssurance 

De sign, orocuremen t, fabrication. ana testing of the nard 

piped portion of the system are within Quality �ssurance 

scooe. 'n consideration of i ts use to transoort 

contaminated water from OTSG 16. Quality �s�urance 

requirements were es tablished using the guldelin�s of 

Regulatory Guide 1. 143, Rev. I. 

The temporary 4A4 demineralizer package is not a newly 

designed and constructed system. bu t ra ther uses 

estab lishea and pro'len equipment and procedures. 
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Inc l u sion in Quality Assurance scope I s  not reoulred to 

I n sure adeQuate containment of contaminated f l u i d  dur i ng 

the OTSG 16 c l eanup pha s e .  Norma l l y .  on ly one OTSG Is 

lined up for recircu lation whi l e  the other Is �eot 

isol ated. This prec l udes any l arge sca l e  mlcing of water 

between the OTSG's. 

The piping within the OTSG Recircu l ation System 

<e�cl udlng 4X4 demlnera l lzer package> I s  deslgneo. 

fabricat e d .  I nspected ana erected in accordance �ith ANSI 

6 3 1 . 1 .0. Power Piping . whi l e  valves are in accordance 

with appl icab l e  ANSI pressure temperature ratings. 

Piping design de:ai l s  are statEd in BtR Speciflc�tion 

2555-64, " P i oe Fab rication. Nuclear and Conventional". 

- - � - - -- -- -_ __ _ ___ ______j 
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2. 0 D E TAI�ED DESCRIPTION OF SYSTEM 

2 . 1  Comoo nents 

2.1.1 OTSG Recirculation Pump GR-P-1 

:; . 1 .2 

z .1. 3 

The pumo Is a horizont a l .  c l ose-co u o l e d .  sing l e  stage. 

5-1/2 Inch enc l osed Impe l l er centrifuga l pump driven by a 

10 H.P. moto r .  The pump Is of a l l I ron const ruction to 

be compa tib l e  wi t h  the re l a t i ve l y  high concentrat ion o f  

hydraz l ne In the water being pump�d. The pumo's rated 

total dynamic head I� 115 feet <at  s h u toff>. 

A stuffing box with five packing r i ngs Is uti l ized to 

protect against leakage. If It Is des i red at a l a te r  

time to switch to mechanical shaft sea ls. no machining o f  

the case is reQuired. 

The pumps two wear rings are repl aceab l e .  

The pump is powered from Bus 2-34. 

OTSG Recircu l a tion System Filter GR-F-1 

The system filter is a ISO psig/250"F carbon stee l 

housing which ho l d s  5 reolaceaole e l ements. Elements can 

be obtained In 3, tO and 30 microns ra tings. �ressure 

droo across the fi l ter w�en c l ea n  is 1 . 3  osi ar 100 GPM. 

OTSG Recirc u l a tion System Water Treatment Deminera l izer 

GR-IC-1 

The demin�ra l i zer I s  18-inches I n  diameter and 5-fee t 

ta l l  wt t h  a 36-inch resin bed dept h .  The vessel is 

constructed of '5TM A-285 carbon ste e l  and Is epo�y 

linea. �r,ssute ra ting for the vesiel is 200 os l g and I� 
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2. 1.4 

2.1. 5 

2 .1.6 
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rested to �25 pslg. It has 2-inch Inlet and outlet 

connections and l-inch vent and underdraln connections. 

The outlet line Is fitted with a resin trap and the Inlet 

has an Internal flow distributor. Differential pressure 

at 18 gpm ranges from < 3 osl with clean resin to 

approximately 10 psi �lth dirty resin. Tne resin remains 

non-radioactive and can be manually replaced by ··emovlng 

the vessel top cover. 

Chemical Pot Feeder GR-T-1 

The chemical pot feeder Is an approximately IS-gallon 

horizontally mounted carbon steel tank located In 

oarallel with a line oownstream of the system filter� 

The tan� is fitted with a oouble valved funnel. and a 

double valved inlet 3•'d outlet. Connected to the outlet 

lin� is a orain/sample line. �fter the tank is filled 

witn chemical�. flow is initiateo tnrouqn the tanK oy 

utilizing the differential pressure acrosi a 2-lncn globe 

�alve in the system piping. 

System Inlet and Outlet Isolation Valves GR-VIA. GR-VIB. 

�R-V7A and GR-V76. respectively 

These valves form the boundary bet�een the OTSG 

Recirculation System and the Main Steam and Feedwater 

Systems. The ·1alves are 2-inch 60011 �SHI .-\-216 Grade NCB 

Cast Steel Gate Valves with Hand Hheel Operators. 

Filter Inlet. Outlet �nd Bypass Valves GR-VZ. GR-V3 and 

GR-V4. resoectlv�ly 

'· . 
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2.1.3 

2. 1.9 
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These valves are 2-lnch 150#, ASTM A-105 Carbon Steel. 

Hand Hheel Ooerated Gate Valv�s. 

Demlnerallzer Inlet. Outlet and Bypass Throttle Valves. 

GR-VlZ, GR-VI6 and GR-V5. respectively 

These valves provide flow control through th� system 

demlnerallzer. The valves are 2-lnch 150# ASTM A-105 

Carbon Steel. Hand Wheel Operated Globe Valves. 

Demlneralizer Inlet and Outlet Isolation Valves GR-Vll 

and GR-V14, respectively 

These valves are 2-inch 150d, ASTM A-105 Carbon Steel. 

Hand Wheel Operated Gate Valves. Their purpose is to 

provide maintenance isolation for the deminerallzer. 

OTSG Intermediate Isolation Valves GR-�6A and GR-V6B 

These valves are 2-inch ISO# ASTM A-105 Carbon Steel. 

Hand Wheel Ooerated Gate Valves. They provide isolation 

to their resoectlve generator without reoulrlng an 

operator to climb a ladder to the System Outlet Isolation 

Valves GR-V7A or GR-V7B. 

� ' lnstru�enti. Controls. �!arms and Protective Devices 

The OTSG Recirculation System is a locally controlled and monitored 

system consisting of two majo.- po:·tions. The main portion. whir:h 

is hard piped and will remain installed until just prior to restart 

and the 4X4 demineralizer port1on which Is temporary and will be 

removeCI after cleanup of OTSG "6". 

' '1.: I -. 



3224-009 
Rev. 2 
Page 23 of 38 

In the m a i n  portion there are p�essure gauges on the inlet and 

outlet s i des of the system f il t e r .  The f i l te r  i nlet p r e s s ure gauge 

also I nd icates pump discharge pressure less appro•lmately 2 pslg. 

Also. i n  the ma i n  port ion of the system there Is flow 

I n strumentat ion for tota l flow through the s y s tem and for flow 

through the water treatment demlnerallzer . 

In the 4X4 port ion there Is a level swi tch which senses the water 

level In the 4X4 demlnerall.:er. The level sw itch closes a motoa· 

operated Inlet valve . a diaphragm operated solenoid actuated inlet 

valve and tr i ggers a h i gh level alarm. The diaphragm operated 

valve falls In the closed oosltlon to urevent overflowi ng the 4X4 

demi nerall.:er in the event of a loss of po�er. 

The oermanent sys tem oump (GR-P-1> i s  control led by a locally 

mounted pushbu tton controller. There dfe no automat i c ally ope rated 

switches or inter"lock.s wh i c h  control the oump . 
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3.0 PRINCIPLE MODE?_OF OPERATIO� 

3.1 There are four principle modes of operat.lon of the OTSG 

Recirculation System. 

The first mode is the cleanup of OTSG "B". In this mooe. a jumper 

Is Installed In place of GR-P�l. Water flows from the 'B" Main 

Steam line tle-ln, through the jumper. bypasses the filter and 

travels to the temporary 4X4 demlnerallzer via a flanged connection 

upstream of the water treatment demlnerallzer. � "sandolper' pumo 

then taKes suction on tne 4�4 and discharges to another flanged 

connection downstream of the water treatment demlnerallzer. The 

water then flows bacK to the feedwater ilne and Into the OTSG. 

After the clearup is completed the 4X4 will be remo1e1 lnd GR-P-1 

will be installed. 

The $econd mode is straignt ,·eclrculatlon. In thh mode GR-P-1 

taKes �uction on either the "A" or "B" main steam lines and 

discnarges tnrough or oypasses the filter. The flow is then 

directed to the appropriate feedwdter line via the full flow 

Instrument <GR-FI-1>. 

In the third mode the s:1stem Is I ined uo as the ,·ecirculatlcn flow 

path except rnat aopro(imately 15 to 18 gpm is bypa;sea though the 

demineralizer. 

In the fourtn mode, chemical addition. chemicals Me 3dded to the 

chemical por feeder 'lia the double •Jalved funnel. !he oct feeder 

Is then unisolated from tne 5ystem and :he oemineralizer bypass 

val'le Is tnrottled to create flow throu�h the pot feeder. �fter 

�bout tO-minutes the pot fee1er Is re-lsolated ano drained. 

' ·1� I • •  
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To shutdown the system the on ly act ions req u i red are to stop the 

pump and Isolate the system from the Ma i n  Steam and >eedwater l i nes . 

3.3 Emergency 

The s i gn i f icant emergency that can occur I s  a l i ne break In the 

system . The a�tlons to take for a l i ne break are to I so l ate the 

system and stop the pump <sandp iper or GR-P-1 as appl i cable> . 

If a p r i mary to secondary l ea�. I s  detected by per i od i c  samp l i ng the 

system s ha l l  be lnwned lately I so l ated by shutting GR-'11 A/B ano 

GR-V7 A/6. Restoration of the system and affected areas <e . g .: 

sh i e l d i n g .  dra i n i ng .  etc .> w i l l  be performed v i a  NRC oreapp roved 

procedures . 

In the event that system leaks develop , the ltakage i; e i t he r  

col l ected o r  runs to t h e  Control Bu i l d i ng a r e a  f l oor dra i ns 

depend i ng on the source of the l eak. If the leak is considereo 

severe enough tne system shal l be isolated and the iea� repa i reo. 

If an RCS trans i ent occurs concurrent l y  with a p r i mary to seconoary 

l eak the low pressure oortlon of the ;ystem s ha l l  be Isolated by 

f i rst shutt i ng GR-Vl A/6 and GR-V7 A/6 and then i nsta l l i ng b l ank 

f langes In the f l a nged connec t i ons oownstr�am of GR-V l A/6 ana 

upstream of GR-V7 A/B. 
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During mode 1. care mus t  be taken to avoid spi l l ing or �etea s i ng 

potentia l l y contami nated water. If a l eak occurs at the 4X4. l eakage 

wi l l  be contained within the curb around the v e s s e l  ano pump 

an·angement . Since an operato•· I s  present at all times during mode 1. 

l eukage detection wi l l  be by visual observation. 

During subsequent modes. l eakage wi l l  run to the Control Buil ding a.-ea 

sumo via f l oo r  drains. The sump I s  a contro l l ed sump and Its contents 

may be pumped to the IHTS or to the MHHT as dictated by samp ling r e s u l ts. 
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OTSG RECIRCULATION SYSTEM PUMP 

PUMP DETAILS 

Identification 

Number Installed 

�!anufacturer 

Model No. 

Type 

Rated Speed. rpm 

Rate capacity. gpm 

Rated Total Dynamic Head. ft 

NPSH. ft 

Design Pressure. Casing. ps1g 

Design Temperature. "F 

Lu bricant/Coolant 

Min. Flow Requtre�ents. gpm 

�!0 TOR DET A. i 1.� 
r�anuf ac turH 

Type 

Enc losure 

Rated Horsepower 

Speed. rpm 

Lubr Icant/Coo I ant 

Power qequ\rement; 

GR-P- 1 

Goulds 

3655 

Horizontal: single suction. single 

stage centrifugal 

3500 

100 

115 

55 

150 

250 

:·la ter/l·la ter 

None 

Marathon Electric 

Squirrel Cage Induction 

Drio ;>roof 

10 

3600 

Grease/Alr 

.!60'1. 60 HZ. JO �mo <full load) 



3224-009 
Rev . 2 
Page 28 of 38 

TABLE 2 

CHEMICAL FEED TANK 

Identification 

Manufacturer 

Capacity- Gal lons 

Insta 11 a t  I on. 

Outside Diameter and Length . In. 

She l l  Material 

S he l l  Thicknes s .  ln. 

Design Tem�erature. •F 

Design Pressure. psig 

Test Pressure. p s l g  

Corro sion A l l owance. l n. 

Design Code 

Code Stamp Requ l rea 

GR- T -·1 

N/A 

15 

Horizont a l  

1 2  3/4 x 3 6 - l nches 

Carbon Steel  ASTM A-105 

.375 

120 

90 

135 

None 

None 

None 

•)ti92y LC 



Iden tification 

Number In s ta l l ed 

Manufacturer 

Capacity 

Instal l a tion 

Outside Diameter and Length 

She l l Material 

She l l  Thickness. ln. 

Design Temperature. •F 

Design Pres sure . p s l g  

T e s t  Pressure . psig 

Design Flow Rate 

TABLE 3 

OEMINERAUZER 

GR-K-1 

E p l co r  

7 2  Ga lions 

Vertical 
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18-lnch X 66-lnch 

Carbon Steel  ASTH A-285 

<EpoKy Lined> 

3/8 

120 

�00 

225 

18 gpm 



TABLE 4 

OTSG RECIRCULATION SYSTEM FILTER 

Identification 

Number Insta l l ed 

Manufacturer 

Mode l Number 

Ra ted Capacity. gpm 

Pres sure Drop C l ean , psi 

Open F i l ter i ng Area . sQ. 

Strai n i ng E l ement Performation 

Size 

Design Pre ssure . pslg 

Te s t  Pre s sure. psig 

Design Temperature , 'F 

Code 

GR-F l 

Pa l l  Trinity 

LCC 101SG33 

100 

1.3 

60 

30 micron 

150 

225 

200 

ASME BPV-VII I-1 
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Radiological calculations have been pe•·formed for a 4 � 4 liner loaded with 

1.8 curies of total cesium as projected for the CTSG "B'' cleanuo rig. 

Calculations were performed with the ISPSHLO computer code and were modeled 

to conform with the "as projected" configuration. The curie loading was 

conservatively assumed to be uniformly deposited within the top 15 em.  of the 

resin column. Radiological field values at various locations and for various 

circumstances are as reported below. 

Condition and/or Location 

a> At too surface of liner <undewatered> 

b) At top surface of liner <dewatered> 

c> At the side surface of liner opposite 

the 'oao zeolite <no concrete shielding> 

d> At the side and on the outside surface of 

a solid R" concrete snield cylinder 

e> At o olstance of I ft. from the 8" 

concrete snield 

f) At a distance of 3 ft. from the a" 

from the 8" concrete sn l el d  

g> At the outside of a 12" concrete shield 

h> At I' from the 12" concrete shield 

I > at 3' from the 12" concrete shield 

Radiological field strenq!h 

1.16R/hr 

2.2 R/hr 

1.8 R/hr 

21 mR/hr 

a. 3 mR/hr 

2.9 mR/hr 

2.8 mR/hr 

1. 3 mR/hr 

0.5 mR/hr 

As Indicated above, with an eight Inch thick concrete shield placed around the 

line r. the areo wou l d  need to be rooed off and l a beled a� a n  RWP at about 2 

ft. The 12" concrete �hield would eliminate having to rope off the 4 ( 4 at 

ony olstance. 

)692y u: 
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Inlet l ines to the 4 x 4 wi l l  represent no radio logical cont ro l p rob lem 

because the concentrations of constituent rad l onucl l des are e �pected to be of 

the order of 10·� �CI/ml or lower. 

SHIELDING - The liner wi l l  surrounded with one thic�ness o f  

solid concrete shielding 12-lnches t h l c�. However . 

I f  It I s  decided to use less shie l ding an 

appropriate radio logica l control area will be 

estab l ished. 

NORMAL OPERATIONS 

CuNSIDERATIONS -

ABNORMAL OPERATION -

NONE. The system f l uid In Its normal configuration 

is Isol ated from the Turbine Buil ding environment . 

Sma l l  leaks will be contained within the drip pcsn 

area. Large vo l ume spil l s  w i l l  be contained In the 

Turoine Bui l ding sump . Gaseous particulate re l eases 

are calcul ated In the fo l l owing. No significant 

releases are evident even in worst ca;e casualties. 

ASSU�IPTIONS: 

I> 112 F l oo r  �r·ea Wetted 

2> Air mo v i n g  over· .-etteo f l oor H no substantLl l 1e loc lty . 

3> 'iater concentration I s  at �.0 .< 10 : �C I /m l  GROSS Beta/Gamma after 

dl l ut l on. 

4> Buil ding temperature is at �o·F with 501 R .rl.  

5> Hater from steam generator I s  go•F. 

From �ARKS ENGINEERING HANDWOK. 4th E d i tion 

EVAP. RATE < l bs/HR> = <K> (SURFACE AREA ,FT:>> <Ps - Pa) 

l" . '.) ..... 
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HHERE: 

K • 0.18786 

Ps • SAT. VAPOR PRES. OF HATER < PSIA> 

Pa • AIR VAPOR PRES. <PSIA> 

From THERMO-FLUID PHENOMENA . 1 s t  Edition 

P s  • 0.6988 

Pa • 0.3494 

SURFACE AREA • 25700 SQ. FT. 

THEREFORE: 

EVAP. RATE • <0.18786> <25700) <0.�988 - 0.3494> 

EVAP. RATE " 1687 lb s/!iR 

APPLYING AN ENTRAINMENT F�CTOR OF 10·• AND CONV ERTING THE UNITS. 

1687 lbs/HR X 1/3600 HR/SEC X 453.6 ML/LB 

X 2.0 X 10 � uC I/ml  X 10·' 

2 4 . 25 X 10 • �C I /SEC 

TOTAL VOLUME O F  THE 281' ELEVA TION Of THE TURBINE BUILDING IS 2.9 X IO.u ML 

TOTAL '!EfHILATIOtl TO TilE AREA IS 5.5 < 10' MLISEC 

A e. = GENERA TION RATE/< 1JENT �LOH/1/0LU�IE I 

Ae • 2.25 X 10"1 �C i 

AIRBORNE RADIOACTIVITY .. Ae/VOLUME 

� .7. 75 I. 10·'' �JCI!ml 

As ev i denced by the preceding ca l cu l at i ons. even a very s i gni f i cant 

"non-sprayed" spi l l  of water �ou l d  resu l t  In Ins i gni f i cant raoiologl�a l 

airborne prob l ems. However. such a spi l l wou l d  resul t In a considerab l e  

c l eanup effort. �nd therefore preventat i ve measutes ril l l  be ta�en. 

;6 �! L. 
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Since the system Is under pressure. there Is a potentlal · for airborne activity 

to be created by a spraying leak. This potential has been assessed and Is 

described below. 

As the 1.8 curies of ACtivity Is currently thought to be contained mainly 

within the "B" steam generator. the secondary side of this steam generators 

and the applicable steam lines <to the Isolation valves MS-V-48 and/or MS-V7B> 

will have to be filled with water to flush out this activity. The resulting 

concentration Is pro jected to be no greater than about 6.5 X to·� �C I/cc 

of total activity or a bout 5.9 X 1o·= for Cs-137 and about 5 .9 X 10'1 

�CI/cc for Cs-134. This estimated concentration assumes the 1.8 curies Is 

evenly distributed In one leg of a bout 2.5 ft. of 29" diameter main steam 

line. Assuming that a leak sorays into the air and that the ltmosp·here In the 

vicinity of the leak is relatively stagnant. concentrations of the two 

Isotopes could reach an uope r limit of a bout 2.0 < 1o·• �C I/cc for Cs-134 

and a bout 2.0 x 1o·A �C I/cc for Cs-137. Both of these concentrations are 

based on factors aoplicable to hyorolazlnq operations ana resulting t.-ltlum 

air borne concentration and are. therefore. conservative. Both resulting 

concentrations for the hypothesized leak are lowet· than 10 CFR-20. Tab le I. 

Column 1, concentrations for the r�spective l>otooes. l·lith the ootential to 

approach the Maximum Permissable ConcentratiOn in the area of sucn a lea�. an 

Air Monitoring System will be operated In the close pro�lmity of the cleanup 

equipment while the system is in ��de 1 .  
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Based on an unmonitored release of to· .. �Cllml a source term of 

4.5E-6�Cllsec would be the result. U�lng Reg 1.109 calcuiatlon 

methods, a dose commitment from Cs-137 of 4.04E-3 mRem/hr to cnlld bone 

would result. 

The PElS <NUREG- 0683) Append!� R limit Is 15 mRem during each calendar 

year to any organ, which wh�n compared to 4.04E-3 mRem/yr Indicates ttat 

the postulated release would not present a significant dose to the 

maximum e�posed Individual. 

Jo)�·' LC 
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S i nce the OTSG Rec i rc u l a t ion System i s  a low energy system . �ipe l i ne 

breaks are not cons i dered l i ke l y .  but were nevertheless anal yseo In 

Sec t i on 3 . 3  of the Detai led Des i gn .  System outleakage and p r i mary to 

secondary leaks are also covered In Sec tion 3 . 3  of the Detai led Design. 

The most v i s i ble imoact on core cooling woud be i nducement of a "burp" i n  

the Reactor Coolant SystP.m oue to feeding the 6 Generator appro•lmately 

65 " F .  I t  i s  recogn i zed that the not legs i n  the RCS are SO"F warmer than 

tha t .  Hence. feed i ng of the cooler water <cooler water l y i ng In steam 

and feed l i nes in the Turbine Bu i l d i ng and Au� l l i ary Bu i ld i ng >  would 

create a differential dens i ty result i ng I n  the bur p .  Th i s. l s  not 

cons i dered to be oetr lmen t 3 1  ana. i n  fac t .  may be advantageous from ttie 

m i xing standpoint . 

I n  selec t i ng the val�es to be used as the containment i sola t i on valvei . 

it was necessary to meet tne following i nstallat i on c r i teria : 

1 >  The valve i s  to be I nstalled a t  the boundar y  of a 600� c a roon steel 

line soec t f i c a tion system. therefore. the valve must be a 600# 

carbon s : eel valve. 

2 >  S i nce it is neces iary to �ot tap tnrough this v a l v e  It must nave an 

end to end d i mension less than 1: l ncnes and must allow a 1 7/8" 

c u t ter to pass stra i gnt th1 ougn the sea t .  This l i mits the valve to 

a gate.  ball or plug type va l ve .  

•>692y LC 
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Attempts to locate such a v a l ve w i th a N-2 c l a s s i f i ca t i on .  a s  i s  requ i red by 

IOCFRSO. GOC- 57 . were unsucces s fu l . 

To prov i d e  pressure I so l a t i on for the low pressure s i de of the system and 

e l i mi na t e  the need for r e l i e f  orote c t i on .  600# f l anges w i l l  be I ns t a l led a t  

the f i rs t  eas i l y access i b l e  loca t l �n beyond the I so l a t i on va l ve and a l l  p i p i ng 

up to the f l anges w i l l  be I n  accordance w i th a 600# l i ne soec i f l ca t l on .  Due 

to the cold snu tdown status of TMI-2 the poten t i a l  for a h i gh energy ma i n  

s team or feedwater l i ne break , and thus the mo t i v a t ion for N-Z l ev e l  of 

p i p i ng ,  I s  very � ma l l .  �owever ,  tne v a l ve s  chosen for the i so l a t i on of the 

rec i rc u l a t ion system are of tne same pres sure c l a s s  as the t i e- I n  por t i ons of 

ma i n  s team and feedwater t 600 l b . ) .  The capab i l i ty to conta i n  ooten t i a l  

pr i ma r y  to secondary steam generator l eakage I s  equ i va l en t  to the e � i s t i ng 

secondary sys te�s . 

Based on the aoove I nforma t i on .  I t  can be concl uded that the opera t i on s  of 

OTSG Layup Rec i rc u l a t ion System w i l l  not i ncrease the prooab • l l ty of 

occurrence or tne consequences of an a c c i dent or ma l func t ion of equ i pment 

important to ;afety orev i ou s l y  �va l uated nor w i l l  I t  create an a c c i dent or 

.na l func t i on of � d i fferent typ� than any orev i ou s l y  e•Ja l uated . -\dd l t lona l l y ,  

based on a rev i e w  of the bases for tne TMI-2 Tecnn i c a l  Spec i f i c a t i ons the OTSG 

Layup Rec i rc u l a t i on 1oes not r educe the marg i n  of safety con t a i ned there i n .  

VI. COtiCE P T  OF OPER�T IDr§ 

A desc r i p t ion of the ·1a r l ou s  'liOdes of ooe r a t ion I ;  1 n c l uded I n  Sec t i on 

3 . 0  of the De t a i l ed Des i g n  Des c r i p t i on .  


	000786
	000787
	000788
	000789
	000790
	000791
	000792
	000793
	000794
	000795
	000796
	000797
	000798
	000799
	000800
	000801
	000802
	000803
	000804
	000805
	000806
	000807
	000808
	000809
	000810
	000811
	000812
	000813
	000814
	000815
	000816
	000817
	000818
	000819
	000820
	000821
	000822
	000823
	000824
	000825
	000826

