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NRR Technical Review Group 

UPD~TED STATUS OF PROPOSALS FOR ACHIEVING 
COLD SHUTDOWN FOR THI-2 

The NRC Technical Review Group has been interfac ln9 with I) General 
Public Utilities and Burns and Roe to review and assess the 
feasibility of achieving cold shutdown by going water solid on the 
steam generators, 2) Westinghouse to review and assess the feasi­
bility of up~rading the e~ist i ng decay heat removal systems and 
building a new (third train) decay heat removal system, ~) Burns 
and Roe for spent fuel pool mod i ficat iu~s and 4) General Public 
Ut i l i t i es and Surns and Roe on Primary Hakeup and Pressure Control. 

The attached enclosures ident i fied below provide an update of the 
status of these prop~sals . 

Enclosure 1 - Cold Shutdown of THI-2 Us ing Water Sol i d 
Secondary Steam Gene rators . 

Enclosu1e 2 - Decay Heat Removal System .... 
Enclosure 3- Comments on Possible OTSG Des i gn limi tat ions 

Re lating to ~ater Soli d Operat i on 

Enclosure ~ - As sessment of Radi ologi cal Consequences of 
Steam Generator B i n Shor t Term Mode 

Encl~su re S - Sur:"tlla ry of 8&'.1 Submitta l of Ap ril 10, 1979 
~ega rding ~atural Circul a ti on 
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Enclosure 6 Spent Fuel Pit Modification 

Enclosure 1 - Hemo J. Cit,.., to T. Novak, " QA Practices 
Associa:ed w;th THI-2 l':odi ficat ions" (without 
enc:J osures) 

Enclosure 8 - Primary Kake~~ and Pressure Control 

Attachments: 
Enclosures (8) 

cc: :H! .. Denton -·-· ·- · _ .. 
v. Stelle 
NRC Technical Review Gr~~o (8) 
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COLD SHUTDOWN OF THI - 2 USING WATER 
SOliD SECOtiDARY IN STEAH GENERATORS 

.. - ... .. -

EllCLOSURE 

I . Short Term Steam Gene rator "B" (Aprroill:h 1) 

A. Design Conceot 

This concept wfll utilize a balance of plant cooling water 

system to ~ffect cooling of steam generator '~B'' du_ring water •. 

solid operat ion of the secondary s i de of the s~eam generator 

and ultimately under natural circulation of the primary 

water. 

Water will be circulated by the secondary services cooling 

water pumps through the mafn feedwater lfne and into the 

steam generator. It will exit the steam g~nerator through 

the mafn steam line and will flow to the secondary service 

cooling water heat e7changers where It will be c~oled and 

return~d to the steam ogenerator by the secondary service cool-

lng water pum~s. The secondary services cool ing water heat 

exchanger will be cooled by the nuclear services river water 

system. Refer to Figure 2 for a schematic of this flowpath. 

B. Hodlfi cation 

This sc~eme will involve installation of a jum~er pipe be-

t~een the rlischarge of the secondary service~ cooling water 
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pumps and the feedwater line just downstre~ of the feed­

water control valve. This pipe routing will be between s~o 

feet to 600 feet long located in the turbine building. A 

"jumper pipe will also be installed between the main steam 

turbine bypass line and the supply line to the secondary ser­

vices cooling water heat exchangers. This pipe routing will 

be approximately 20 feet . long also located in .the turbine 

b~lldlng. These jumper pipes will Include connections for 

the long term scheme. Provisions will . also be made for 

demineralization of a portion of the flowrate. These pip-

lng QOdific.tions will be run along the floor and attached 

to railroad ties and existing steel beams in the turbine 

building where feasible. These modifications establish the 

flowpath for the secondary side of steam gene:rator "8". 

Additional jumper pipes will be installed bet\1een the nuclear 

services river water system and secondary services river water 

system to cool the secondary services cooling water heat ex-

changer. The safety classification of t~e nuclear services 

river water system will be maintained . This water flows to the 

mechanl:al draft cool ing tower basin. This modificat i on es-

tabllshes the (towpath for cool i ng the secondary s i de of the 

Jecondary services cool i ng water heat exchanger. All pi ping 
. .. ....... .. ··-·- .. . -- -·. 

cnnn~ct i ons ~ 1 11 be welded. These mod i fications are ex-

pected t~ be co~~leted in early ~ay . 
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During the meeting with Burns & Roe on April 13, 1979, 

sever~l sho~tcomings of the short term steam generator 8 

(Approach Nl) modification ~ere brought . out. These ~ere : 

1. The secondary services cooling water heat exchangers 
0 

should be limited to ISO F Inlet water from the steam 

2. 

senerators to prevent damage to the tuoe sheets. The heat 

exchanger manufacturer would expect that '-00°F water would 

be acceptable for a short period of time, however, the 

tubes are not welded Into the tube sheets and the higher 

than design inlet temperature could cause separation of the 

tubes from the tube sheet resulting In leakage. ~lie there 

should be adequate recirculation i n the system to prevent 

this ~c:urrence, provisions will have t~ ~e inc~rporated 

Into the design to limit this temperature. 

Since the tubes are not welded into the tube sheets, there 

will always be SQIIIe ·leakage between the prlr.~ary ;,nd Sl!condary 

side of the secondary services cool ing water heat exc~angers. 
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) . The pressure is higher ~n tne stea~ generator side of 

the secondary services cooling water heat exchangers, 

therefore leakage is always ~ut. This c~uld result in 

releasing radioactive c~olant Into the ~echanical , 

draft cooling towers ~asin ~~way of the nuclear 

services river water syst~ If steaM generator B 

leaks. Slowdown from the c~oling tower would carry poten-

. tial1y radioactive water to the river. 

Based on the sh~rtcomings o' th~ stea~ generator 8 short ter~ 

~oproach Nl modifications identified and the relatively short 

difference In time to f~orieate Approach #2, ! ~ appears 

that It may be posslbte to go directly to a more leak 

tight modification with little compromise in completion time. 

Short Term Steam Generator "8" {Aoproach 2) 

A. Oesicn Concept 

This approach will utilize a new high pressure loop to 

effect cooling of the ~econ~ary side of stea~ generator 

"S" during water solid operation and ultimately 

under natural circulation of the prinary water. 

The advantages of this s~stem would be 1) poten-

tial lea~age would either b~ into the pr i~ary sy: -

tem instead of out or less :~an expected In Aporoach 

and 2) high rei iab l ll ty ror long te r~ operation, If t hi s 

approach Is used the long te rm mod i fi ca t ions to steam 

L.£5 20 '/ generator a descr ibed In se ct i on 3 would probably 'qJ 

~~~ ellmirated. ~ethe r approach 1 or 
. _3 - :• .... .. . ' · .... .., . . . . .. ' - . . .. 

2 for shor t term 

C..:.:~! ·: .. · : ' .~. ··. ·-s .. team ' gener~tor : 8 ·modH I~at i o~s · ls ... , ..... ' ... .... . . . .. .. 
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on the schedule for completion of the modifications. If 

the time difference Is small. which is expected. then 

•pproach 2 Is obviously preferrable. 

~ater will be circulated through a new heat exchanger 

and pump and into the secondary side of steam generator 

B In a closed loop to remove heat from the steam generator. 

The sec~ndary side of this new heat exchanger will be 

cooled by water from other the nuclear services river 

water ·o-r ;secondary services river water systems. Refer 

to Figure 3 for a schematic of this flowpath. 

B. Hodl,icatlon 

This scher.te witl involve Installation of a new tra in con-

sistlng of a pump. heat exchanger and piping. The loop 

witt ~e c~nnectcd to the main steam bypass line and the 

feedwater I ine just d01~nstream of the feedwater control 

valve. This pipe routing witl be between 550 feet to 

650 feet t~ng located tn the turbine building. Provis ions 

will be made for system surge and expans ion and for de-

mineralization of a portion of the flowrate. The piping 

modification wilt probably be run along the floor and 

attached to railroad ties and existing steel beams In 

the turbine building In a manner similar to that for 

Short Term S.G. "B" .Approach 1. This m'ldl flcatlon establishes 

t!'ae floNpath ror the secondary s ide of steam generator "B''· 
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Jumper pipes will be Installed between the nuclea~ services 

river water system Qr secondary services river wa::r sys-

tem to cool the secor.Jary side of the new heat ex~hanger. 

The safety classification of the nuclear services river 

water system will be maintained If It Is utilized in this 

scheme • Nuclear services river water flows to the mech-

anlcal draft cooling t~er basin, and secondary services 

river water Is discharged directly to the rfver. This 

1110dlfication establishes the flowpath for cool.ing the 

secondary side of the new heat exchanger. All pi~ing 

connections will be welded. These modifications are ex-

pec~ed to be completed In early Kay. 

Sh~rt Term Steam Generator "A" 

A. Desion Concept 

'., ·~ 

This concept will utilize the normal flow path thr~ugh 

steam generator "A" during water solid operation ~f the 

secondary side of the steam generator and ultimately under 

natural- circulation of the primary water. 

Yater will be circulated by the condensate puqp t~rough 

the condensate booster pump, fce~4atcr pump and nain feed-

water I i ne into the steam genera tor. It will exit the 

steam generator through the main ste~rn line and will f l ~~ 
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to the condenser. . In order to ac:h I eve adequate heat 

transfer In the condenser, the water will enter through 

the makeup line. This line consists of a spray header 

which will spray the water over the condenser tubes there-

by utilizing the majority of the tube surface area for 
... ... ! 

cooling. Normal water . level will be maintained in the c:on-

denser hotwell. The water will be returned by the conden-

sate pump fr~ the condenser hotwell to the steam generator • 

Normal circulating water will cool the condenser. Refer to 

Figure I for a schematic: of this flowpath. 

B. Modlflcatl~n 

This scheme wl II Involve installation of only one JU111per 

pipe between' the main steam turbine bypass line and the 

condenser makeup line. A separate independ~nt cooler will 

be prov ided for the condensate pump m~tor bear i ng oil and 

the impellers or the condensate booster pump and feedwat~r 

ptJmp wil l e i ther 1-e removed or blocked. Other . than the 

above modifications, the flowpath for the secondary side 

of steam generator "A" Is the same as during normal plant 

operation. All piping connections will be we lded. 

These 111odificiltions are e;(i)ected tc t~ke 2 days rc'llcMing 

isolation and cooldc~n of Steam Generator A. 
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long Term Steam Generator A and 8 Modifications 

A. · Design Conceot .· 

The long term steam generator A and 8 modificat ions have 

not been designed, however, the concept enta i ls Instal-

llng 'a high pressure loop with a heat exchanger and 

pump between the turbine by-pass line and the feedwater 

tntet. It should ~e noted that Approach #2 to short 

term Steaa Generator #8 Is very similar to the long term 

concept. The advantages of this system would be: 

l) potential leakage through steam generator tubes 

would be Into the primary system Instead of out and 

2) high rellabtllty for long term operation. Provisions 

are being Incorporated Into the short term mod i ficat ions 

to tie In the long term when ready. Refer to Figure 4 

for a schematic of this flowpath • 

B. Hod l flc:ations 

The heat exchanger, pump and pip ing would be connected 

to the mal~ steam turbine bypass l ine ~nd feedwater l i ne for 
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eotch steam gener•tor. 

I the secondary side ~f the steam generator. 

This will provide the flowpath for 

Additional connections will be made to the nuclear services I 
river water system to provide cooling to the new heat ex- ! changers. This water will flow to the mechanical draft cool-

1 
lng tower basin. All piping connections will be welded. I 
This modlflcottlon Is scheduled to be completed In 45 days. 

Electrical -Power Requirements 

I. Short Term "B" SG System (Approach I) 

Power system requirements for Approach #1 are limited 

to supplying l.oss-of~offslte-~ower (LOOP) back-up to the 

Sec~ndary Services Cooling Pumps . ~e underst~nd th i s require­

ment will be s•tlsfled by add ing two new 2500 kw diesel 

generators to two exist ing non-safety 4160 volt busses. The 

primary system status has evolved to the po int that quick-

response fast-starting diesel . generator performance is not 

required •• 
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The entire system Is to be a manually operated system (I.e. 

posltlo~lng of valves and starting pumps). The tertiary 

cooling loop for this modification (ultimate coolln9) 

utilizes the Nuclear Services River Vater Pumps which are 

already connected to the existing Cla~s IE diesel generators • 

Short Term "B" SG System. (Approach 2) 

Power system requirements f~r approach #2 include the addition 

of two neW 700 hp pump motors that will be powered off the two 

new 2500 kw diesel generators. Ve have no further Information 

on the electrical requirements at this ti~e. It has not been 

decided whether to use the secondary services river water pumps 

(which requires LOOP back-up from the new diesel generators) 

or the Nuclear Services River ~ater Pumps (which already receive 

Class IE power) for ultiAate cooling. 

3. Short Term "A". SG Syst !Ill 

Power system requlreme•rts to suppcsrt thi s modification in-

elude supplying LOOP ba~k-up protection for the Condensate 

Pumps ~nd the Circulating Vater Pumps. Ve understand that 

the LOOP back-up requirement for the condensate pumps will 
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· be satisfied by connecting these pumps to the new 2500 ~diesel 

gener~t~rs. Consideration has been given to using a construe-

tlon p~er line that comes Into the site for supplying LOOP 

O.ck-u' to the circulating water pumps (2250 hp each). The 

use of this· 1).8 kv line will not provide total LOOP protection 

If the entire grid In the area of the plant should experience 

a blac~ out. However, w~ have approved this design conce~t 

on the following bases: a) the time window for needing the 

circulating water pumps Is limfted to the time In which the 

steam ~enerator A short tenn system will be in operation, 

b) the starting r~quirements of the circulating water pumps 

~nds a diesel generator much larger than has been located 

to date, c) Burns and Roe has stated that this back-up can 

be ooerJtJonal within 3 days of the approval, and d) this 

line will have remote connections to the 230 kv system and 

four 115 kv ~ystem llnesjWhlch gives. • reasonable degree of 

statio~ ~lackout protection . 

ihe re~inder of th~ system Is all manual and primary sys-

tem conJitions ~re such that no prompt response is required 

given system interruption due to such occurrences'as LOOP. 

4. long Ter:'1 "A" ~nd "B" SG Systems 

long te~, ~edification~ for e~ch steam gener~tor ~re pr~poseJ . 
The design calls for illl ne1-1 equipment 
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including ~ot~r :~erated valves and high pressure pumps • 

• 
Thrse loads will=~ assigned to the two' new d iesel generators 

busses · to ass~re lOOP bAck-up protection • 

This syste~ wtll ~ave the provision for re~te operation 

but will not rec~ire prom~t response to such events as 

LOOP. Ulti~te =~~~i~g wlll utilize the Class IE Nuclear 

Services River o."&:er Pullips which are already on the exist-
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ENCLOSURE 2 

DECAY HEAT REMOVAL SYSTEM 

~ -~stinghouse has been given the responsibility for direct decay 

heat removal from the ·prlmary system. Their work will be done 

.. . 
..... 4 · 

u~,radlng Existing Decay Heat Removal Svstem 

~~'tlnghouse will make provisions for and :onduct a preopera-

t i:nal test of each loop of the exist ing DHR system. locations 

~F system leakage will be Identified using telev ision cameras 

ir.stalled at key locations. Once leakage paths are identified, 

th!v will be corrected If possible, thereby providing as leak 

tl:~t a system as practical. leakage collect i on capability will 

al,, be added to the system where feasible (I.e : collection 

, , leakage around valves). Instrumentation to detect pump 

vl :ratlon wi II also be Installed. 
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Design of New Decay Heat Re~oval Svstem 

Vestlnghouse has prooosed to Install a third train for decay 

heat removal. This will lnvohe a tie In to the decay heat re-

moval system drop line downstr~•~ of valve DH-V-3 located In the 

fuel handling building (Aux. 3ui1ding) and tie ins to the two 

return lines to the cold legs ~1so located in the fuel handling 

b:.~ilding (See Figure 1). ' New lines will be run through the 

penetr.ation ro~ to an opening cut Jn the fuel handling building 

wall and out to a s:dd located outside the building at grade 

level (3o4'·6"}. This skid will contain a new decay heat removal 

heat exchanger and two p~ps. The discharge line for the heat ex-

changer will return through the O?ening In the fuel handling 

~ulldlng to the return line penetrations. The tie In to the 

decay heat removal droo line will ~e made by welding an 3 inch 

weldolet to the pioe with a full penetration weid, dye 'enetrate 

testing the weld, then cutting t l·e hole in the pipe using a 

plasma arc cutting orocess to alni~lze debris and finally welding the 

new pipe to the weldolet. A si~llar procedure would be used 

for the tle-ins "to the two return lines. This procedure 

should ~inlmi4e the time that :he decay heat removal system 

will be out o~ operat ion. All va l ves will have two seals ,.,jth ···-I vi s ions for collect ing 1eakag~ a:-od wi ll be electric: t"lot::~r ope rated. 

~dd l tiona1 connect ions wi l l be ;:~rov i ded In the nelot Diping out· 
• 
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side the fuel handling building for future use In the lnstal­

htlon ::>f a l~ng I tfe, hardened structure whtch wtll contain 

heat exc~angers, pumps, demlnerallzers and filters for long 

term decay ~!at removal and cleanup of primary water. 

The sec~ndar·, side o f the new dec:ay heat removal heat exchanger 

will be co~led by a new separate dec:ay heat c:losed c:oollng water 

syste~ with its awn pump, . piping and valves (See Figure 2) . 

This syst~~ In turn will be c:ooled by a new decay heat servlc:e 

cooler. This cooler will be cooled by water from the nuclear 

services river wat.er system. Hew connections will be made to 

thh syst~"ll. 

The desl9n of this new dec:ay heat removal system will require 

that the pressurizer level be maintained half full at all 

ti~es. Al:er~atlvely, a backup makeup and pressure control 

system IS des:rlbed In Enclosure 8 would serve to satisfy 

this requtre~~nt. 

2. Structural 

.. Fuel Handlin~ 3ulldinQ Wall Penetrat ion (Aux . Bldg} 

Penetra tlo~ ~'uld have to be made through the west wall of 

the Fuel Han:ling Bldg., between column lines AC and AF and 

\65 -222 
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across column 1 ine A68, at elevation 2971 ·0''. (See B&R OrawJng 

2075). This Is approximately seven feet below grade. 

Excavation outside of the structure will 

be done by pick and shoven to minimize a possibility of 

damaging any piping or electrical conduit. The outside wall 

at tNt location Is reinforced concrete, 5'0" thick. The COI:I• 

pressive strength of concrete in this wall Is 5000 psi. The 

opening wil l be tectangular In shape, 3' horizontal by 4• 

vertical. The rel,forcing bars wiTT be cut on each side of 

the opening providing sufficient length exposed to install_ 

Cadwell ·. type splices with the new reinforc:ing afte:r the In• 

stallatlon of the new pipe Is completed. A concrete pour to 

reclose the penetration will occur following installation of 

piping runs. 

Possible Problems 

Because we have not had access to structural as-built drawings 

we have not been able to arrive at a definite c~ncluslon re-

garding the concept of penetrat ion of the wall, however, 

some problems can be foreseen. These are outlined below: 

1. The exposed reinforcing ends mu't be of sufficient 

length to enable splices to be install ed . 
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2. The exposed surface of concrete inside of the opening must 

be properly cleaned and prepared to receive the new con-

crete to !ill the opening after Installation of the new 

piping Is completed, so that the joint between the new and 

the existing concrete remains leak~tlght. 

). The safety margin of the structure after the wall Is 

restored should be examined. 

Electrical Power Requ i rements I 
This new system will have motor operated 480 volt valves arranged ( 

In mh a manne• thot the,el wlll be two '"" of Isolation valves . , 

on each of the three DHR lines that wilt b~ tapped. These valves 

wilt be assigned power sources In a manner that assures Isola-

tlon capability given a single power source failure. The remain­

Ing 1110tor operated valves wit I be arranged on ·.l "per loop" basis 

to allow selection of e i ther of the two new 4160 voft punps. 

These valves and the assoc i ate~ pumps witt be powered from 

different busses to assure system-function given a single power 

source ra i t ure • 
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The ~ busses :·at will be selected for powering this system are 

to receive dies!: ;enerator back-up power from the two new 2500 

~diesel ser.~r•:~rs. Westinghouse wl ~ l also provl~e two 480 vol~ 

mot"r control ::!>~:ers. All electrtc powered equhnent (valves, 

pumps, mot~r c:~:rol centers and cabling) will be Class IE 

system quallt~. 3ystem Installation and power s~urees preclude 

this syste~ f~~~ ,elng a fully qualified Class I~ !ystem. Sys-

tem functi,nal :~~uirements of the prinary reactor :oolant sys-

tem precluce :n: ~eed for a full y qualified Class I~ system 

due to the fol ~ :-i"g considerations: 

I. There are ~= !xlsting DHR system1 that are fully Class IE. 

2 . Because ~r t·~ low decay heat levels, It is ex::eted 

that sufflc:i:~t time ~ould be available for nar~at 

-~ operator a::t ' :n. 

Pumo and H~at rw:·a~oer 

AS11E Sec:t i 0:1 I II :1. 2 

A~E Sec:tio:\ Ill :1. I 
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Plolng 

Hl~ture of ' Type 304 and 316 I~' Seh. 4o Stainless Steel 

sections. 

ASTH Material Certlfleatlon 

All welds fully radiographed except for weld-o-let conneetions 

to existing OHR ~lplng. 

Oeslan Criteria 

l~ads C~nsldered - Normal plus OBE 

N~r~l stress limits will be met for all piping and components 

lneludlng loads from OBE. 

Oesfgn Stress limits Used: 

Pumps, Valves, Heat Exchangers -as s~ec i fied in ASHE, Sect l ~n 

Ill for applicable Code Class. 

Piping- Stress limits per AUSI B-31.7. 

Valves including operators have ~een se ismically q~allfied for 

worse seismic environment than would ~e expe ri enced at TMI 

site In an SSE. 

~ •I . 
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Pumps and Heat Exehan.ger - ~ to review "'W supplied Design 

Speelfl~ation for specific seismic qualification and advise NRC. 

De~lon Information: Specific For System to Existing DHR 
Piping, Weld-o-let Connection 

Reinforcement area of fitting provides a 240 percent margin 

over the area of DHR piping It replaces. 

Pipe supports will be a-·a·anged so maxir:1um stress levels from 

the nonn•l plus OBE load combination at the weld-o-let to OKR 

pipe Interaction will be held to about one third of the B-31.7 

stress ll~it for normal loads. 

Weld·o-let to DKR pipe welds will be made using a qualified 

procedure and by weiders qualified on weld-o-let to pipe eon-

nection moekups. 

Because of time constraints, the weld·o•let to pipe welds will 

not be radiographed; however, the root of the weld will be 

~ound and dye pcnetr~te Inspected and the final surface will 

~e dye penetrant inspected . Additionally, th~ design is being 

qualified by hydrostatic pressure tests and bending moment 

tests which apply loa~ until the simulated DKR pipe exceeds 

Its yield strength. 
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All welds and the cut Into the DHR pi~e will be performed 

using the plasma arc method. The plasma arc was chosen for 

th~ combination of small heat-affected zone and minimum 

resulting slag which can be cleaned ~. 

Hi.,cellaneous 

Valves- Line ulves and relief valves will have t~alutge · 

or discharge fluid piped to a drain tank In the auxiliary 

building. 

·Decay Heat Closed Coot lng \later Svster.1 Comconents 

ASHE Section Ill Cl.) 

For all components 

Haterials: C.S. piping 
S. S. ~umo, Valves, Heat £•:hanger 

All connections welded except for piping to component interfaces 

~ which will be flanged. 

' . ... 

5. lnstrur.~ent~ttlon for New Decay Heat Re ... ')val System 

The foll~lng Identifies the Instrumentation to be provided by 

~est i nghouse for the third OHR Syst~m train. 

A trailer wi ll be used to provide re~ote control ro~ 

o;~erat ion . 
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I. 4 OHR System Pressur-e Transmitters with remote control 

room indication. ' Two have low:· pressure alarms • 

. ':" 
2. 2 THOT Sensors for each pump leg with remote control 

room indication. 

3. 2 Pressure Transmitters Upstream of DHR cooler with 

remote control room Indications. 

::..:: .. 4. 2 Pressure Transmitters downstream of DHR cooler with 
- .. 

remote control room Indications. 

s. 2 DH~ System Flow, 2 Delta P transmitters from a single .. ,_ 
orifice with re~ote control room indications with low flow 

. ~ 

j . : 
~=;~ 

alarms • 

6. 2 TCOL~ sensors wi th remote control room indicatlo~. 

The lnstr~~entation supplied by ~estlng~ouse will provide 

measurements o f :he inportant system va ri ables - pressure, 

flow, and temperature. The pressure.aeasurement provides 

system pressure at the suction of the pumps. From the 

pressure ~easurenent, est imates of pressur i~er water level 

can be made. The temperature measurements provide reactor 

THOT and TCOLu v~lues . 

. ...·: :' .. ···- . : . ... . . .. 
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No Information has b01en ''provlded regarding overat t rel labi I ity, 

diversity, and qual f ty of the sensors and transmitters (i . e . 

fully qualified safety graoe or non-safety process instrumenta-

tlon). It ha~ been Indicated ~y ~that the Instrumentat ion 

will be the best ava il able within the perceived time constra i nts. 
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CO~~ENTS 0~ POSSIBLE OTSG DESIGN 
LIHIT~TIONS RELATING TO 
~AT~~ SOLID OPERATION 

Water Solid Steam Generator Flow Considerations 

... 
-· -· 

EtiCLOSUR£ 3 

Prior to tne accident
1

B&W had ~stabllshed an upper limit of 

1000 9~ f~r secon~ary side fluid flow · vnder water solid 

conditions. Th is t i::sitat ion is apparently related to concerns 

over possible tube vi~ratlon. The steam generators are c~-

pletely f i lled wit~ water during normal operation of the plant 

for perfor~ l ng hydros:atic tests. 

Although subject :o c~nfirmation fr~ B&V,we believe that when 

such tests are perf~r-~d the inside of the tubes are dry. 

When the OTSG Is used water•sol id for 'io':e· cooling, the 

tubes wil l be filled. Because the water filled tubes will 

have considerably ~~re mass and stiffness, it is unlikely that 

vibrat ion would ~e a c~ncern In the water solid shutdown cool-

ln1 mode of ~~erat i on. 
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ASSESSHENT OF RADIOLOGICAL CONSEQUENCES OF 
OPERATION OF STEAH GENERATOR B IN 

SHORT TERP. MODE 

ENCLOSURE 4 

The procedure for operation of Steam Generator 8 tn the sol id mo~e 

must C!)nsider radiological effects of this operation on radta-

tion levels whtc~ ~y develop in the turbine building as well as 

the p!)sslbillty that some le~kage may occur acros~ the Secondary 

Services· Cooling ~ater Heat Exchanger and be released to the 

basin of the mechanical draft cooling tower. Calculations can 

~ perfor~ed to assess the rad iation levels expected assumi ng 

a source tenm based upon the latest known w~ter activity 

levels and assuming this ts in the existing inventory. These 

caiculati!)ns can then be extended to evaluate a range or pr imary-

to-secondary leakage rates. The need to i nclude the latest 

pr imary water act ivity levels should be cons idered, The results 

of these . analyses should suggest requlrement5 perta i ning to: 

1. The need to address poss ible use or dem ine rat t zers . e . g. 

condensate de~l ne ral i zers. to reduce secondary side 

conta~ lnat i on pr i~r to use or sec!)nd3ry side of OTSG- B. 

This could offer a clue as to poss ible add itional primary 

to secondary leakage . 

2. The need to Sj)ecify the in te rvals f!)r sampl fng secondary water . 
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3. The need to specify ~riterla for Isolation oF the Steam 

Generator B and return to Steam Generator A or some other 

mode of decay heat removal . 

4. The need to specify levels of anticipated :ontamination 

In the turbine bui.ld!ng, e •. g. , ~I quid _leakage, and airborne 

contamination. 

5. Th!l need for additional shielding of any hot P.iplng or 

demlneral Izers • 

6. The need to control discharges of turoine samp water to a 

radiation controlled location for samoling or treatment 

prior to discharge • 

7. The need to address locations and release ~oints of all vents, 

drains, traps, and pressure relief valves a~d mechanisms for 

tre't~ent If necessary. 

8. The need to check valve line ups to assure.n~ unnecessary cori1 

taminatlon of "clean" areas. 

9. The need to verify opera!;)ility of the radiation rnoni·torlng 

pit ~nitor ~~-C7 which r~a ds out Jn Unit 1 control room 

and ~onitors the ~echanica l draft cooling t~~r bl~~down. 
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Stea111 Generator "8" Tube leakage 

There has been discussion about the fact that the proposed short 

ter111 cooling syste111 loop that would utilize the 8 Stea111 

Generator may be vulnerable ~o leakage through the steam 

generator. It is not clear at this time how much this 

. generator leaked during the i"itlal portion of ~he 

transient and whether such leakage would occur at the 

. ' 

tower temperature and lower pressure dJ fference conditions 

of long term cooling. However. it Is known there is now 

contaminated water on the secondary side of this generator. 

~W has suggested that there are mechanisms other than tube 

leakage by which the contaminated fluid could have entered 

the secondary side during the Harch 28 accident • 

Currently. there Is obout a factor of 104 between the prl-

mary coolant Iodine concentration and the OTSGB secondary 

sIde concentration, This means It would take 10000 gallons 

of clean water on the secondary side to dilute one gallon 

of pri~ry coolant to current secondary side act i vity 

levels. This could be construed to imply the leakage has 

stopped since the iodine activity In samples taken of OTSG-B 

appears to be decreasing with decay. 
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leakaoe Aero!S the SSCW Coolers 

The potential for leakage ~cross the SSCW coolers Into the river 

water appears high as these coolers are not designed for high 

~mperatures or pressures. ~e suggest that the possibility 

of pressur i zing the cooling side above the shell side with the 

secondary water be c~nsidered . If demlneralizers are not used 

to clean up OTSG-8 SPeondary water and no additional primary to 

secondary leakage occurs, the tolerable leakage across the coolers 

Is less than 0.1 gpm to restrict the rlver. ~ater outfall to Part 

20 unrestricted area levels on Iodine. This assumes dilution In 

the OTSG·B by flooding up to th~ HSIV and a mechanical draft cool­

Ing tower blowdown flow of 40000 gpm. 
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SUHHARY OF B r. IJ SUSMITTAL OF APRIL 10, 1929 
REGARDING tlATURAl CIRCULATION 

.· 

ENCLOSURE 5 

Comments on the &r.IJ subm i ttal regarding Natural Circulation: 

The Br.W recommended primary coolant temperature for initia­

tion of natural circulation core cooling Is I00°F. The 

reactor cooling system wout~ be put Into a water solid con­

dition and with reactor coolant system pressure between 20 

and SO psta. 

B&IJ recommends both steam generato~s operating in a water 

sotld mode at the time natural circulation Is lniti.ated 

with a 3000 gpm mini~um '(5000 gpm preferred) ftowrate provided 

to each steam generator, 

B&IJ also notes that a much lower reactor coolant pressure ca~ 

be maintained with so;ld water secondary side as opposed to 

steaming on the secondary side. 

B&U suggested that operating both steam generators in natural 

circulation mode in a water solid conditlon provides an in­

crease between 10 and 20 ~ercent in n~tural circulation flow· 

rates, For steady-state o~eration two steam generators operating 

i n natural circulat ion water solid would n~t be required. The 

ease of transit ion, etc., suggests the need for.two steam genera-

tors operating lnstc~d of only one generator In operat i on at the 

time when natural circulation is Initiated, 
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~W proposes a I00°F subcooling ~rgln for defining accep-

table natural circulatron performance. 

Comments on Other Natural Circulation Conditions 

Z-1 oop ope rat I on wl th both steam generators .steM I ng at 2)0°~ 
with secondary side water level at the 95 percent level on the 

operating range. This mode of operation has been veri fted by' 

operation at the Oconee Statton. 

Steam Generator A steaming at 230°F and Steam Generator B 

Isolated ~lth water at the 30 foot level. Natural clrcula-

tlo~ !s estimated to be 10 to 20 percent less for this con-
. . 

dltion than with both steam generators In service. 

Single loop operation with Steam Generator A operating 

with a solid sec~ndary. A minimum secondary flowrate of 

3000 gpm will provide simi lar natural circulation to a single 

loop steaming with a 30 root secondary side water level. 

2 loop operation with b~th steam generators operating with 

sol id secondary and 3000 gpm feedwater be ing pr~vlded to each 

steam generator. This is the preferred mode of operation. 
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The following B&W comments on the transition from forced circula­
tion to natural ctrcul~ti~n are provided: 

It was· assumed that the transition would be made wllK 

both Steam Generator A and S oper~ttng in a solid modo. 

The B&W analyses predict a ~inlmum core flow occurring 

about 1 minute Into the transient. Stable natural cir-

culatlon flow is expected to occur after about 10 minutes 

Into the transient. Hot leg temperature changes should 

be observe~ at about S minutes into the transient. 

Considering the lOOOf sub-cooling criter i on, the B&W recommenda-

t lon is made to maintain reactor coolant system pressure as 

high as practical at the ti~ the reactor coolant pump is 

tripped. For example, ooeratlng at SOO psig permits the 
0 

reactor coolant temperature to Increase 3~0 F before the 

temperature limit would be reached. 

The following recommendations were ~ade by B&W regarding the 
overall transition to natural circulation. 

1. Reduce Reactor Coolant System temperature to 230°F with 

SteaQ Generator A steaming.· 

2. Slowly fill Steam Generator 3 sol id with water and begi~ 

. . .. · 

heat removal until sta~le te~~eratures are reached in the 

200-2)0°F range and th~proceed to isolate Steam Generator A. 
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3. RP.duce reactor eoo1ant temperature to approximately l00°F by 

increasing feedwater flowrate to Steam Generator B • 

4 . Fill Steam Generator A to a water solid state. Open feedwater 

flow : to Steam Generat~r A and obtain stable 2 steaM generator 

flow operation. 

BLW also recommended a feedwater throttling and opening procedure 

timed with reactor coolant pump tripping as a procedural considera­

tion for enhancing the establishment of natural circulation. 

B&W recommends that an alternate decay heat system be available and 

ready to be placed in operation prior to attempting th~ transition 

Into natural c irculation. 
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EllCLOSURE 6 

SPENT FUEL PIT HOOIFICATIOH 

.· 
Figure I shows the proposed Spent Fuel Pit Hodl f icat ion . The pur-

pose of t~e modificat ion is to di spose of hi gh level aux iliary 

building waste. Two tanks wil f be located at the bot t om of the 

pit, 25,000 gal each. Their elevation wi ll be adjusted by means 

of addit ional beams so that there Is a clearance of approx. 1 foot 

between the outside of the tank and the concrete structure. Four 

additional tanks 15,000 gal . each will be suspended from beams 

(A) (See Figure 1) , sup~orted by the existi ng ra l ls. The cross 

brac ing, consisting of structural l ' s wi l l be prov ided to st i ffer. the 

suspension st ructure. 

The tanks were or i ginally Intended for middle and low level waste 

at another nuclear plant (see QIC discuss ion for furthe r deta i ls). The 

tanks will be prefab ri cated together with the i r hangers and the i r 

supporting beams and the entire as sembly cons ist ing of one 15, 000 

gal . tank, Its cross- brac ing and t he support ing beams wi ll be 

lowered Into the pool . The tanks a re fab ricat ed wi th thej r sadd;es 

cons ist ing of st i f fened steel pla t es . At this t ime no Information 

Is ava l la~le regarding p iping and e l ectrical connections . 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
\'WASHINGTON, 0 . C. 20555 

.· 
HEHO~NDUH FOR: T. Novak 

FROK: J . Gllray 

ENCLOSUI\i: 1 

SUBJECT: QA PRACTICES ASSOCIATED ~ITH THI-2 HOOIFICATIONS 

In regards to reviewing proposed modifications by the NRC Technical 
Review Croup QA considerations has been .9iven as to the extent QA 
practices, norrn.lly associated with 10 CFR Part SO Appendi• 8 (Seis­
mic Category), should be applied to ~ach modification. ' Due to the 
uniqueness of the THI situation (i.e. urgency to get modifications 
c~~plete and to within a short time· frame) trade-offs to the tradi­
tional QA practices have been determined necessary but not to the 
extent that confidence Is lost In meeting end use requirements. 
Accordingly the following is a QA sumr.\ary of the QA practices 
associated with the mod ifications that have been reviewed tc date. 

I. ~estinohouse Backuo DHR Svstems 

A. Dur ing 4/7/79 meeting with ~estinghouse I met with QA 
personnel from G?U (T. Scala ite) •nd ~ (~. Meyer and 
J . C~fer) to discuss QA controls that would apply to 
the DHR b11ckup system. It we:; determined that a prac­
tical QA program approach Is ~ein~ applied to th i s 
effort. Highli~hts are as follows: 

I. Pullr.~n (a code shop) ls fabricating the piping 
and weld ing com~onents to ASHE- Section Ill, 
Class 2; welds will be nondestructive tested in 
accorcance with this code . ~elders will be qual i f i ed 
to C~ce; work will be procedurally controll ed . 

2. In aost cases there will be ~:erial test reports and 
tracaoility to heats . Vnere quality standards cannot 
be met, these events will be cocu~ented as noncon! orm­
ins ~nd a disposition made as to acceptability. 

7905230 2Z7 
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Receiving Inspection and ~tora~e will be controlled 
by QA personnel. 

GPU ~A will be involved with the DHR backup system 
activity as an overview QA control. 

As desiQn and specifications are matured they will 
be provided to the URC Review Gro:.:o for evaloation 
and cc.-:r.~ent. 

II A. GPU Svstem Criteria for the Steam Generator C~ol~~n Sy~tem 

~uality Standards will not be to ASHE Section Ill due to the 
activity being confined to secon~ary side and schedule con-

. straints. Centrals applied will be to ASHE Section VIII, 
ANSI 831.1, ANSI 816.5 and .'34. ~A practices will be c.oupled 
with this modification which will include controlled proce­
dures and disciplines in the -areas ot design, fabrication, 
installation and testing of systems. 

II B. H~diflcations for Rad Waste Storaoe Tanks 

A detailed evaluation of the Modification for additional 
Rad ~aste Stora~e Tanks is not c~plete as yet. 

As a result or a prel imir.ary review it appears that these 
tanks wi II meet: 

Nuclear waste storage tanks standards 
ASHE Section VIII 

During the c~~ing week of 4/16/79, a detailed evaluation 
and inspection o~ this modification will take place i n­
cluding welch and installation of pipes. 

The modifications are under close GPU QA control.· 
The tanks were round unac~ept~~le by CrU ~ because 
of lack of a hydrotest and i nco~plete ~welds. 
The tanks w~re returned to supplier for additional 
work . I understand they are now ~ack nnslte and 
are acceptable . 
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Ill. I£E lnsoectJon 
# 

At the request of the NRC Technical Review Group, I£E was 
brought In on ~/13/79 from Region I to inspect the activities 
associated with imple~ent lng the tMI-2 Modifications. Special 
attention will be given ~y I£E tc welding practices including 
the nondestructive testfng of welds, 

IV. tieetinas 

Heetings were held on ~/13/79 with Vestinghouse (V) and GPU 
QA pers~nnel to discuss their QA practices applied to 
~odiflcatlons and controls. I£E attended these meetings. 
Su~ry of ~he tw~ meet~ngs are as follows: 

I. 

. . 

Heeting with Vestingh~use on ~/13/79 -
Attendees: J, Vright, .GPU, QA Hgr; B. 
D. C~fer, ~. QC Engr; L. Tripp and G. 
J . Gilray, NRC, NRR. 

s~ 
Bruce, ,!!, QA Mgr; 
Valton, NRC- l&E; 

The QA scope and efforts of Vestingh~use in the Design, 
Procure~nt, Fabrication, Inspection, Receiving, In­
stallation and Tests associated with the DHR m~difica-
tlon were discussed. · 

Vestinghouse has established a QA prooram plan to con­
trol the above effort and will ~e co~nsurate with 
10 CFR SO Appendix B. A dra!t copy is attached as 
Enclosure #1. I find this document provi~inc ora~tical 
QA guide I ines for the DHR modification acce;table, 

Significant aspects of the above Q~ program were also 
discussed. Highlights a!e described in attached En­
closure 112. 

The~ QA organization responsible for DHR ~~dification 
was discussed. Presently t~ere are ~ ~ Q~ Engineers 
assigned to this Hod. qualified in 4 disciplines 
(Design and Design Control; ~~terlal and c~~o~nent 
Traceability; QA for the S~id and S~id Cornr~nent~; and 
Velding and Installation) , An additional ~A Engineer 
wi ll be assigned to this staff in the ncar future . 
qual Hied in QA for I&C and Electrical !yste:ns. I find 
this organization and staff i ng acc.l!'ptc!ble . 

The Q~ act h •it i n acco.,~l i s~::~ t o C:a t e were C: i scus s~d. 
Hight i s~ts are d:!c ri ~ed in t ~e atta~;:ed Enclosu~e i:'J. 
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C~nclusion: Based on a review and evaluation of ~·s 
QA practices, controls and organization it is con~luded 
that the~ QA program for the OHR system Is ~ufficient 
to assure adequ~te ~A controls and practices will be 
apJ?lied to this modification. 

2. ~eeting with CPU on 4/IJ/79 - lPH 
Attendees: J . ~right, CPU, QA Hgr; fart Allen, GPU, QA 
Hgr : George Trofer, MetEd, ~A Mgr: ierry ~ackey, MetEd, 
~C Supervisor: T. Sc~laite, HetEd, ~A Engineer; L. Tripp 
and G. Valton, NRC - J&E; and J. Gil ray, tiRR, llRC, 

Tne QA Scope and Effort of CPU and MetEd ass~ciated 
wit~ the ~1-2 modifications were discussed. 

The CPU/MetEd QA organization responsible for the 
THI-2 modifications were discussed. A team of 12 QA 
engineers managed by J. Vright of CPU were brought 
in from the Forked River facility to be specifically 
responsible for the QA activities lor the TMI-2 modi­
fic~tions. This team has talent in all QA disclplln=s 
including welding and nondestructive testi~g. I find 
this org~nization and staff i ng acceptable. 

Th i s team has establ i shed a QA program specific~tty 
tailored for the TKI-2 H~difications and is expected 
to be approved by CPU and l~etEd for use by 4/20/79. 
This pr~gram wilt be c~~patable with the Het;d 
O:serational QA program previously accepted by :!RC. 

CPU QA has demonstrated their ~A lnvolvem~nt by in­
spe:ting all incoming structures systems and components 
desigr.ated for the modifications to determine their 
classification and quality. Those Items where the 
~u~lity is unknown are tagged accord i ngly and if used 
controh are implemented to mainta i n tracabi l"i ty. 
nuclear waste storage tanks were returned to ~upplier 
bec'ause they w~re not hydro - tested and all welds were 
n~t co:npleted, 

~ activ i t i es on THI-2 modification being oer for~ed bv 
C?U/~~t Ed QA pe r soMel were d i scu ssed . Hlshl i ghts are 
c!es : r•ibed in t !le ~t tachec! C:nclosure f!lt. 
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T. Novak -s-

Conclusion: Based on a review and evaluati~n of GPU/ 
MetEd's QA practices, c~ntrols, and organi:at i ~n, it is 
concluded that the GPU/~etEd QA program for the ~1-2 
modifications Is suffic ient to assure adequate QA con­
trols .and practices will be applied. 

V. Conclusions 

!ased on the above discussion, the QA programs and imple­
mentation of these programs by~ and GPU/HetEd are considered 
acceptable to assure CQm9llance with 10 CFR 50 A~pendlx Band 
the design and specification requirements for T.KI-2 
mod I ficat ions. 

J . CU ray 

cc : R. Mattson 

.-
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Primary Hakeup and Pressure Control System 

ENCLOSURE o 

Burns and Roe has a 'conceptual design for providing a standby 

primary make~p and pressure control system In the event further 

degradation occurs to the existing systems. The system con• 

slsts of five 900 gallon tanks In series connected to the 

pressurizer spray ~_lping. The last tank (furthest fr~ _sp_ray 

piping) will be pressurized with nitrogen~ The multiple tank 

concept minimizes the diffusion of nitrogen Into the primary 

system. Two positive displacement pu~ps of variable 

capacity (10·90 GPH) will take suction from the first tank 

(closest to spray piping) to provide makeup. Level controls 

are Installed on the tanks for cycling the pumps on and off. 

This system Is scheduled to be operational In 20 days • 

Burns and ~oe r.ecognizes the difficulty In Identifying an 

acceptable tie In for overpressurlzatlon protection. They 

are currently proposing relieving Into the IS Inch line that 

goes to the reactor building sump. ~e do n~t believe that 

this line should be opened for this purpose. Based on at~ 

analyses. the maxl~um vessel pressure for NOT considerations 

should not exceed 1000 psi. 

Several alt~rnative paths for manual rel iu f were ident i fied 

dur ing a me~t i nq with 0&~. B&W and C?U on Jl pr i l 15, 1979 • 
• 

·rhey Inc luded: 
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'. letdown to makeup tank ~outside containment) 

2. Relief' valve on DHR system (Inside conta i nment) 

). Electromagnetic pressurizer relief valve (ins ide containment) 

lt. Pressurl:er vent line valve (inside containment) 

letdown to the ~keup tank and the pressurizer vent tine appears 

to be feasible but will require further analyses. In addition, 

' an analysts has to be performed to determine the most limiting 

overpressurtzation transient In the natural reci rculatlon mode to 

-
......... 

establish the time before operator action Is necessary. to respond 

to these transients. The limiting transient Is probably one of 

of the following: 

I. loss of electrical power on sec~ndary side. 

2. loss of natural circulation 

3. Inadvertent makeup pump operation. 

Sensitivity studies would also have to be performed wi th the prl-

mary system operating at various pressures to establ ish limit-

ing operator action times. GPU and ~W plan to perform these 

cal culat l ons . 

T~o questions requiring further consideration were identified. 

They were: 
1. \Jould t lui l~tdown system be operational d~rlng the natural 

2. 

reci rculat ton ~:~ode? \ 6 C ')50 

Do•• t h• opo•oblllty of thlo •••••• offoct tho •••~•I: •• \ 
to when the pl ant goes lnt~ ~~e natural clrculatlon ~de 
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