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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

April 16, 1979

R. J. Mattson
NRR Technical Review Group

UPDATED STATUS OF PROPOSALS FOR ACHIEVING
COLD SHUTDOWN FOR TMI-2

The NRC Technical Review Group has been interfacing with 1) 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 upgrading the existing decay heat removal systems and
building a new (third train) decay heat removal system, 2) Burns

.o - and Roe for spent fuel pool modificativas and 4) General Public

: Utilities and Burns and Roe on Primary Makeup and Pressure Control.

-

The attached enclosures identified below provide an update of the
status of thess proposals.

- Enclosure | = Cold Shutdown of TMI-2 Using Water Solid

Secondary Steam Generators,

Decay Heat Removal System
Comments on Possible OTSG Design Limitations
Relating to Water Solid Operation

Assessment of Radiologiﬁal Consequences of
Steam Generator B in Short Term Mode

Surmary of BEW Submittal of April 10, 1979
Regarding Katural Circulation
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R. J. Mattson

Enclosure 6 - Spent Fusl Pit Modification

Enclosure 7 - Memo J. Gilras to T. Novak, "QA Practices
Associated with THI-2 Modifications' (without
enclosures)

Enclosure B = Primary Makeuz and Pressure Control

NRC TECHNICAL REVIEW GANP

Attachments:

Enclosures (8)

cc: M. Denton _ et s STy
V, Stello

NRC Technical Review Grauo (8)
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ENCLOSURE 1

ast COLD SHUTDOWN OF TMI-2 USING WATER
s SOLID SECONDARY IN STEAM GENERATORS

I. Short Term Steam Generator 'B" (Approiich 1)

e : A. Design Conceot

This concept will utilize a balance of plant cooling water

SR . system to effect cooling of steam generator '"B'" during water , __ _ _

— e mme

solid operation of the secondary side of the steam generafor

g and ultimately under natural circulation of the primary
: water,
=S Water will be circulated by the secondary services cooling
e water pumps through the main feedwater line and into the

steam generator, It will exit the steam generator through
the main steam line and will flow to the secondary service
coaling water heat erchangers where it will be cooled and

returnad to the steam generator by the secondary service cool=- ]

- ing water pumps. The secondary services cooling water heat
exchanger will be cooled by the nuclear services river water
'f system, Refar to Figure 2 for a schematic of this flowpath,

B. Modification
This scheme will involve installation of a jumper pipe be-

tiveen the discharge of the secondary services cooling water
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pumps and the feedwater line just downstream of the feed-

water control valve., This pipe routing will be between 520

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 caoling water heat exchangers. This pipe routing will
be approximately 20 feet long also located in the turbine
building. 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-
Ing modifications will be run along the floor and attached

to railroad ties and existing steel beams in th; turbine
building where feasible. fhase modifications establish the

flowpath for the secondary side of steam generator '"'B".

Additional jumper pipes will be installed between 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 the nuclear services
river water system will be maintained. Thii water flows to the
mechanizal draft cooling tower basin., This modification es-
tablishes the flowpath for cooling the secondary side of the
secondary services cooling water heat exchanger. All piping
cnnnéctions will be welded. “These modifications are ex-
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During the meeting with Burns £ Roe on April 13, 1979,
several shortcomings of the short term steam generator B

(Approach #1) modification were brought out. These were:

1. The secondary services cooling water heat exchangers

should be limited to ISUOF inlet water from the steam

generat;rs to prevent damage to the tube sheets. The heat
exchanger manufacturer would expect that 200°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 tempcrature could cause separation of the
tubes from the tube sheet resulting in leakage. Yhile there
should be adequate recirculation in the system to prevent
this occurrence, provisions will have to be incorporated

into the design to limit this temperature.

2. Since the tubes are not welded into the tube sheets, there
will always be some leakage between the primary and secondary

side of the secondary services cooling water heat exchangers.




T 3. The pressure is higher an the steam generator side ot

::'.E_'-:- the secondary services cooling water heat exchangers,

_:‘r__. therefore leakage is always sut. This could result in

: .. releasing radicactive caolant into the mechanical,

éé; draft cooling towers basin 5y way of the nuclear

:” services river water systen if steam generator B

_‘__’ . leaks. Blowdown from the caoling tower would carry poten-
:-;%: _tially radioactive water to the river,

i %;? Based on the shortcomings of tihe steam gener;tor 8 short term
:-_-‘ Approach #1 modifications identified and the relatively short
:‘;‘2 difference in time to fioricate Approach #2, It appears
:.';f that it may be possible to go directly to a more leak
=- tight modification with little compromise in completion time,

2. Short Term Steam Generator '"'B' {Acproach 2)
=.‘__5il A. Desiaon Concept

This approach will utilize a new high pressure loop to
. effect cooling of the secondary side of steam generator
"8 dyring water solid operation and ultimately
under natural circulation o’ the prinary water.
The advantages of this svstem would be 1) poten-
tial leakage would either be into the primary sy:-
t em instead of out or less than expected in Aporoach |
and 2) high reliability for long term .operation. If this
approach is used the long term modifications to steam
generator B described in section 3 would probably i65 207

elmmated Hhether approach ? or 2 for short term

steam generator 8 modlﬁcatuons is uscd is de-mndcnt i pRDT
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—— on the schedule for completion of the modifications. (f

the time différence is small, which is expected, then

approach 2 Is obviously preferrable.

v

é?f? Water will be circulated through a new heat exchanger

g?% and pump and into the secondary side of steam generator
ffJ' e B iIn a closed loop to remove heat from the steam generator.
- The secondary side of this new heat exchanger will be

f;;{ cooled by water from other the nuclear services river

=

water or secondary services river water systems. Refer

it to Figure 3 for a schematic of this flowpath,

‘;“, B. Hodification .

- This scheme will involve installation of a new train con-
sisting of a pump, heat exchanger and piping. The loop
will be connected to the main steam bypass line and the

o feedwater line just downstream of the feedw;ter control
=ra

valve. This pipe routing will be between 550 feet to

650 feet long located in the tur?ine building. Provisions A
will be made for system surge and expansion and for de-

mineral ization of a portion of the flowrate. The piping
modification will probably be run along the floor and

attached to railroad ties and exigting steel beams in

the turbine building in a manner similar to that for

Short Term S5.G. '"'B'" Approach 1. This mndification establishes

the flowpath for the secondary side of steam generator ''8'.
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river water system or secondary services river waisr sys-
tem to cool the secondary side of the new heat exchanger.
The safety classification of the nuclear services river
water system will be maintalned if it Is utilized in this
scheme.  Nuclear services river water flows to the mech-
anital draft cooling tower basin, and secondarv services
river water is discharged dlrectly_tn the river. This
moélfication establishes the flowpath F;r cool.ing the
secondary side of the new heat exchanger. All pising
connections will be welded. These modifications are ex-

pecged to be completed in early May.

Short Term Steam Generator "A"

Design Concept

This concept will utilize the normal flow path thraugh
steam generator "A" during water solid operation 3¢ the
secondary side of the steam generator and ultimately under

natural-circulation of the primary water.

Water will be circulated by the condensate purp tarough
the condensate booster pump, feedwater pump and nain feed-
water line into the steam generator, It will exiz the

steam generator through the main steam line and will flow

.

Jumper pipes will be installed between the nuclear services

i
‘

- smsew




to the condenser. .In order to achieve 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 ut}lizing the majority of the tube surface area for
cao!ing: Normal wate;,iﬁ;el will beAmaintafned iﬁ the cun;‘
denser hotwell. The water will be returned By the conden-
= sate pump from the condenser hotwell to the steam generator.
',:; Normal circulating water will cool the condenser. Refer to

: Figure | for a schematic of this flowpath,

2 B. Modification

This scheme will involve installatlon‘of only one jumper

pipe between the main steam turbine bypass line and the

" condenser makeup line., A separate Independgnt cooler will

gt . be provided for the condensate pump motor bearing oil and
the impelliers of the condensate booster pumﬁrand feedwater
pump will either te removed or blocked. Other than the
above modifications, the fFlowpath for the secondary side
of steam generator "A" is the same as during normal plant

operation, All piping connections will be welded,

These modifications are expected tc take 2 days fcllowing

L)
isolation and cooldown of Steam Generator A,
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i 4, Long Term Steam Generator A and B Modificatlons

géi— A. Design Concept .

‘7Tf The long term steam generator A and B modifications have
== not been designed, however, the concept entails instal-
-

PR XY

ling 'a high pressure loop with a heat exchanger and

B0 A

pump between the turbine by-pass line and the feedwater
Tnlet. lt sﬁnuld be noted that Approach #2 to short
term Stean Generator #3 is very similar to the long term
.cuncept. The advantages of this system would be:

1) potential leakage through steam generator tubes
would be into the primary system instead of out and

2) high reliability for long term operation. Provisions
are being incurpuratgd into the short term modifications
to tie in the long term when ready, Refer to Figure &

for a schematic of this flowpath.

B, Modifications
The heat exchanger, pump and piping would be connected

to the maid steam turbine bypass line and feedwater line for
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each steam generator. This will provide the flowpath for

the secondary side of the steam generator.

Additlonal connections will be made to the nuclear services
river water system to provide cooling to the new heat ex-

changers. This water will flow to the mechanlcal draft cool-

ing tower basin, All piping connections will be welded.

This modification Is scheduled to be completed In 45 days.

Electrical -Power Requirements

1. Short Term "B" SG System (Approach 1)

Power system requirements for Approach #) are limited

to supplylng loss-of-offsite-nower (LOOP) back-up to the

Secondary Services Cooling Pumps. We understand this require=

ment will be satisfied by adding two new 2500 kw diesel
generators to two existing non-safety 4160 volt busses. The
primary system status has evolved to the point that quick-
response fast-startiné diesel. generator performance is not

required,

i




The entire system is to be a manually operated system (l.e.
positioning of valves'and starting pumps). The tertiary
cooling loop for this modification (ultimate cooling)
utilizes the Nuclear Services River Water Pumps which are

already connected to the existing Class 1E diesel generators.

Short Term "B' SG .Systefn_ (Approach 2)

Power system requirements for approach #2 include the addition
of two new 700 hp pump motors that wl!ll be powered off the two
new 2500 lkw diesel generators. We have no further information
on the electrical requirements at this time. IE 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 Yater Pumps (which already receive

Class 1E power) for ultinate cooling.
Short Term "A' SG Syst:m

Power system requiremesrts to support this modification in-
clude supplying LOOP back-up protection for the Condensate
Pumps and the Circulating Water Pumps. We understand that

the LOOP back-up requir.cment for the condensate pumps will
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f: -be satisfied by connecting these pumps to the new 2500 kw diesel
generstars. Consideration has been given to using a construc-
tion pozwer line that comes into the site for supplying LOOP
- . back-up to the circulating water pumps (2250 hp each). The
:;;' use of this 13.8 kv line will not provide total LOOP protection

If the entire grid in the area of the plant should experience
¢ . a black out, Houever;.ug have approved this design concept
on the following bases: a) the time window for needing the
circulating water pumps is limited to the time in which the
steam cenerator A short term system will be in operation,

b) the starting requirements of the circulating water pumps

dmands a diesel generator much larger than has been located

to date, c) Burns and Roe has stated that this back-up can
be onerational within 3 days of the approval, and d) this

line will have remote connections to the 230 kv system and
four 115 kv ?ystem lines which gihes.a reasonable degree of

station blackout protection,

The remainder of the system is all manual and primary sys-
tem conditions are such that no prompt response is required

given svstem interruption due to such occurrences as LOUP,
L., Long Tern "A'" and "'B' 5G Systems

Long tesn modifications for each steam generator are proposed

to be the same, The design calls for all new equipment

165 214
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including motar zserated valves and high pressure pumps.
These loads will == assigned to the two new diese) generators

busses "to assure LOOP back-up protection.

This system will “ave the provision for remote operation
but will not rec:ire prompt response to such events as
LOOP, Ultimate zaoling will utilize the Class 1E Nuclear

Services River Water Pumps which are already on the exist-

ing plant 1E diesels,
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ENCLOSURE 2

DECAY HEAT REMOVAL SYSTEM

scP

in

Westinghouse has been given the responsibility for direct decay

" heat removal from the primary system. Their work will be done

in two parts as follows: -

Ussrading Existing Decay Heit Removal Svstem

Wastinghouse will make provisions for and zonduct a preopera=-
tiznal test of each loop of the existing DHR system. Locations
of system leakage will be identified using television cameras
installed at key locations. Once leakage paths are identified,
thev will be corrected if possible, thereby providing as leak
tizat a system as practical. Leakage collection capability will
ales be added to the system where feasible (i.e. collection

of leakage around valves). Instrumentation to detect pump

vizration will also be installed.

-
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Design of New Decay Heat Removal Svstem

_—

Westinghouse has'proooied to install a third train for decay
heat rem;val. This will involve a tie in to the decay heat re-
moval system droo 1ine downstream of valve DH-V-3 located in the
fuel hand!ing building (Aux. 3uilding) and tie ins t2 the two
return lines to the cold legs also located in the fuel handling
building (See Figure 1). ‘New 1ines will be run through the
penetration room to an opening cut in the fuel handling building
wall and out to a skid loca;ed outside the building at grade
level (304'-6"). This skid will contain a new decay heat removal
heat exchanger and two pumps. The discharge line for the heat ex-
changer will return through tke ocoening in the f#el handling
bSuilding to the return line penetrations. The tie in to the
decay heat removal drop line will Le made by welding an 3 inch
weldolet to the pioe with a full penetration weid, dyve penetrate

testing the weld, then cutting tie hole in the pipe using a

plasma arc cutting pracess to minimize debris and finally welding the

new pipe to the weldolet. A siamilar procedure would be used
for the tle-ins to the two return lines. This procedure

should minimize the time that the decay heat removal system

will be out of operation. All valves will have two scals with pro-

visions for collecting leakage and will be electric matar operated,

kdditional connections will be provided in the new niping out-
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side the fuel handling building for future use in the instal-
lation of a lang life, hardened structure which will contain
heat exchancars, pumps, demineralizers and filters for long

term decay Fsat removal and cleanup of primary water.

The secondar+ side (f the new decay heat removal heat exchanger
will be cooled by a new separate decay heat closed cooling water

system with its own pump, piping and valves (See Figure 2).

This system in turn will be cooled by a new decay heat service
cooler. This cooler will be cooled by water from the nuclear
services river water system. New connections will be made to

this system,

The desian of this new decay heat removal system will require
that the pressurizer level be maintained half full at all
times. Alzer-atively, a backup makeup and p;essure control
system as deszribed in Enclosure 8 would serve to satisfy

this requirerent,

Structural

Fuel Handlinz 3uilding Wall Penetration (Aux. Blda)

Penetration wiuld have to be made through the west wall of

the Fuel Hanzling Bldg., between column lines AC and AF and

.
-




ih

across column line A8, at elevation 297'-0". (See BER Draujné

2075). This is approximately seven feet below grade,

Excavation outside of the structure will _

s be done by pick and shoven to minimize a possibility of

damaging any piping or electrical conduit. The outside wall |

1

at that location is reinforced concrete, 5'0" thick. The com-

pressive strength of concrete in this wall is 5000 psi. The
opening wili be rectangular in shape, 3' horizontal by &°

vertical, The reiaforcing bars will be cut on each side of

:;&; the openlﬁg providing sufficient length expos?d to install
?Ff? tadu.||‘.type splices with the new reinforcing after the in-
%%é stallation of the new pipe is completed. A concrete pour to
: reclose the penetration will occur faollowing installation of
e piping runs,
Possible Problems
- Becausé we have not had access to structural as-built drawings

we have not been able to arrive at a definite canclusion re-
garding the concept of penetration of the wall, however,

some problems can be foreseen. These are outlined below:

1. The exposed reinforcing ends must be of sufficient

length to enable splices to be installed,

_ 185 223
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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 fill the opening after installation of the new i
piping is completed, so that the joint between the new and

S the existing concrete remains leak-tight.

3. The safety mirgin of the structure after the wall (s

restored should be examined.

3. Electrical Power Requirements

This new system will have motor operated 480 volt valves arranged |

in such a manner that there/will be two sets of Isolation valves

on each of the three DHR 1ines that will be tapped. These valves
will be assigned power sources in a manner that assures isola-
tion capability given a single power source fallure. The remain-
ing motor operated valves will be arranged on a “per loop' basis
to allow selection of either of the two new 4160 volt pumps,

These valves and the associated pumps will be powered from

different busses to assure system function given a single power

source failure,
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The two busses =-at will be selected for powering this system are
to receive ;Ies=? generator back-up power from the two new 2500
kw diesel cerarazars. Westinghouse wi.l also proviie two 480 volt
motor control zsizers. All electric powered equip-ent (valves,
pumps, motar corirol centers and cabling) will be Class I1E

system qualityv., 3ystem installation and power sngr:es preclude
this systea ra3 deing a fully qualified Class 1Z system, Sys=
tem functional r:quirements o} the primary reactor zoolant sys-
tem precluce th: seed for a fully qualified Class IZ system

due to the “oliwing considerations:
1. There are tw: =xisting DHR systems that are fully Class IE.

2. Because of t-2 low decay heat levels, it is exzacted
that suificisz=t time would be available for mar:ual

operator aszi'an.

Mechanical Zzuisvent Desiun

Pump and Heat Zx:-anger

ASME Sectioa 111 1. 2

Valves

ASME Sectiona 111 21, 1

— e - o -
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Piping
Mixture of Type 304 and 316 10" Sch. 40 Stainless Steel

sections.

ASTM Material Certification

" All welds fully radiographed except for weld-o-let connections

to existing OHR piping.

Desiaon Criteria

Loads Considered - Normal plus 03E

Normal stress limits will be met for all piping and components

including loads from OBE.

Design Stress Limits Used: v
Pumps, Valves, Heat Exchangers - as soecified in ASME, Section

11l for applicable Code Class.

Piping - Stress limits per ANSI B-31.7.

Valves including operators have been seismically qualified for
worse seismic environment than would e experienced at TMI

site in an SSE,

165 226
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Pumps and Heat Exchanger - W to review BgW suppl fed Design

Specification for specific seismic qualification and advise NRC,

Desian Information: Specific For System to Existing DHR
Piping, Weld-o-let Connection

Reinforcement area of fitting provides a 240 percent margin

o s yh " over the area of OHR piping It replaces.

Pipe supports will be a‘ranged so maximum stress levels from
the normal plus OBE load combination at the weld-o-let to DHR
pipe interaction will be held to about one third of the B-31.7

stress limit for normal loads.

Veld-o-let to DHR pipe welds will be made using a qualified
procedure and by weiders qualified on weld-o-let to pipe con=-

nection mockups, !

Because of time constraints, the weld-o-let iﬁ pipe welds will
not be radiographed; however, the root of the weld will be
ground and dye pcnetrate inspected and the final surface will
bg dye penetrant inspected. Addltlonaliv. th= design is being
qualified by hydrostatic pressure tests and bending moment
tests which apply load until the simulated OHR pipe exceeds

its yield strength.
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"’::‘i All welds and the cut into the DHR pipe will be performed
:':; using the plasma arc method. The plasma arc was chosen for
_E:- the comi;inaticn of small heat-affected zone and minimum
="t
,__"_ resulting slag which can be cleaned ua.
= Miscellaneous ' . 5
:"' Valves - Line valves and relief valves will have lzakage '
j‘“—-‘- or dfscharge fluid piped .tu a drain tank in the auxiliary E
e bui1ding.
= i
:—;_:- Eu_ay Heat Closed Cooling Water Svstem Comoonents : '
;_:._r_ ASHE Section 111 CL.3 !
‘.-T For all components ¢
;
Materials: C.S. piping i
S.S. Pumo, Valves, Heat Zxzhanger . ;
All connections welded except for piping to component interfaces
which will be flanged, '
S. lInstrumentation for New Decay Heat Remaval System :
ThF following identifies the instrumentation to be provided by t
Westinghouse for the third DHR System train.
55y
A trailer will be used to provide raaote control room
operation,
165 228
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1. L DHR System Pressur= Transmitters with remote control

i ahis room indication. Two have low:- pressure alarms.

.

= 2. 2 Tygr Sensors for each pump leg with remote control

room indication.

3. 2 Pressure Transmitters Upstream of DHRlcooler with

remote contrpl room Indications.

L4, 2 Pressure Transmitters downstream of DHR cooler with

remotes control room indications.

5. 2 DHR System Flow, 2 Delta P transmitters from a single

orifice with remote control room indications with Tow flow

alarms,

! 6. 2 sensors with remote control room indication,

TCDLD

The instrumentation supplied by Westinghouse ;ill provide
measurements of the important system variables - pressure,
flow, ang tzmperature. The pressure measurement provides
system pressurs at the suction of the pumps. From the

pressure easurement, estimates of pr?ssurizer water level
can be made. The temperature measurements provide reactor

THOT and TCOLa values,

: 165 229
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No information has bren provided regarding overall reliability,

diversity, and quality of the sensors and transmitters (i.e.
fully qualified safety grade or non-safety process instrumenta-
tion). It has been indicated by ¥ that the instrumentation

will be the best available within the perceived time constraints.
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ENCLOSURE 3

COMMENTS ON POSSIBLE OTSG DESIGN
LIMITATIONS RELATING TO
“ATZR SOLID OPERATION

Water Solid Steam Generator Flow Considerations

Prior to the accidentlB&U had =stablished an upper limit of
1000 gpm far secondary side f]uld flow - under water solid
conditions. This liaitation is apparently related to concerns
over possible tube vidration. The steam generators are com-
pletely filled with water during normal operation of the plant

for performing hydros:zatic tests,

Although subject o confirmation from BEW,we believe that when
such tests are perfar-sd the !nilqo of the tubes are dry.

When the OTSG is used water-solid for co'e cooling, the

tubes will be filled, Because the water filled tubes will
have considerably more mass and stiffness, it is unlikely that
vibration would be a concern in the water solid shutdown cool-

iny mode of operation.
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ENCLOSURE &4

ASSESSMENT OF RADIOLOGICAL CONSEQUENCES OF
OPERATION OF STEAM GENERATOR B IN
SHORT TERM MOODE

The procedure for operation of Steam Generator B in the solid mede
must consider radiological effects of this operation on radia-
tion levels which may develop in the turbine building as well as
the possibility that some leukage may occur across the Secondary
Services: Cooling Water Heat Excﬁanger and be released to the
basin of the mechanical draft cooling tawe}. Calculations can

be performed to assess the radiation levels expected assuming

a source term based upon the latest known water activity

levels and assuming this is in the existing Invento}y. These
calculations can then be extended to evaluate a range of primary-
to-secondary leakage rates. The need to include the latest
primary water activity levels should be considered. The results

of these. analyses should suggest requircments pertaining to:

1. The need to address possible use or demineralizers, e.q.
condensate denineraliz?rs. to reduce secondary side
contanination prior to use of secondary side of 0TSG-8B,
This could offer a clue as to possible additional primary

to secondary leakage,

2, The need to specify the intervals for samplfng secondary water.

165 234
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e 3. The need to specify criteria for lsolstion of the Steam
Erasi
S Generator B and return to St=am Generator A or some other
i%ﬁ mode of decay heat removal.
v L., The need to specify levels of anticipated zontamination
—
—~=u
ST in the turbine building, e.g., liquid leakage, ap@_airborne
contamination,
5. Thz need for additional shielding of any hat p}plng‘or
demineralizers,
6. The nead to control discharces of turdbine sump water to a
radiation controlled location for samoling or treatment
2 prior to discharge.
5 7. The need to address locations and release z3ints of all vents,
drains, traps, and pressure relief valves and mechanisms for
s trectment If necessary,
* B. The need to check valve line ups to assure no unnecessary con= |
: & tamination of "clean' areas,
9. The need to verify operability of the radiation monitoring
= pit monitor RM-C7 which reads out In Unit 1 control room
and manitors the mechanical draft cooling tawzar blowdown,
:;.g Rl - — e -' _ o -: ..:-.‘ ..:. - .' e .. o .; : ..‘ ”..‘__. ~.?. e
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~ Steam Generator ''B' Tube Leakage

There has been discussion about the fact that the proposed short
term cooling‘system ioop that would utilize the B Steam
Generator may be vulnerable to leakage through the steam
generator. It is not clear at this time how much this

_generator leaked during the initial portion of the 4

translent and whether chh leakage would occur at the

luue} temperature and lower pressure difference conditions
of long term cooling. However, it is known there is now
contaminated water on the secondary side of this generator.
BeW has suggested that there are mechanisms other than tube

leakage by which the contaminated fluid could have entered

the secondary side during the March 2B accident.

Currently, there Is about a factor of loh between the pri-
mary coolant Todine concentration and the OTSGB secondary

s Ide concentration. This means it would take 10000 gallons
of clean water on the secondary side to dilute one gallon

of primary coolant to current secondary side activity
levels. This could be construed to imply the leakage has
stopped since the lodine activity in samples taken of 0TSG-8

appears to be decreasing with decay,

165 23C
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Leakage Across the S5CW Coolers

irii!'.a

The potential for leakage across -the SSCW coolers into the river

't

I,"i .

water appears high as these coolers are not designed for high

temperatures or pressures. We suggest that the possibility
of pressurizing the cooling side above the shell side with the
sacondary water be considered, |If demineralizers are not used

to clean up 0TSG-B secondary water and no additional primary to

iy e 'ﬂf

secondary leakage occurs, the tolerable leakage across the coolers

Z-’-’-l Is less than 0.1 gpm to restrict the river water outfall to Part
;:.—-.'-_. 20 unrestricted area levels on iodine., This assumes dilution in
£3hy the 0TSG-B by flooding up to the HSIV and a mechanical draft cool-

i
- — ==t -

ing tower blowdown flow of 40000 gpm.

i - — Ny 5 Gyl Bl Frpr TR Ep o= S
‘e

[ ¢
i
(5
)
(4
"
]
[}
|
[}
1 ]
1
]
1]
13
i

& e ik . R g ] v AL L iRy T Sl 2 - P 4y 3




A

N 51.
"":|i|-::

]

£ AT
s
B I
.

R ; < P e e
ottt 3o bl tmn o di— 8 S P Rt A e L W, PR bt

ENCLOSURE §

SUMMARY OF B & W SUSMITTAL OF APRIL 10, 1979
REGARDING MATURAL CiRCULATION

Comments on the BEW submittal regarding Natural Circulation:

The BEW recommended primary coolant temperature for initia-
tion of natural circulation core cooling is 100°F. The
reactor cooling system would be put into a water solid con-

dition and with reactor coolant system pressure between 20

and 50 psia.

BEW recommends both steam generators operating in a water
solid mode at the time natural circulation is initiated

with a 3000 gpm minimum '(5000 gpm preferred) flowrate provided

t o each steam generator,

BEW also notes that a mucﬁ lower reactor coolant pressure can
be maintained with soiid water secondary side as opposed to

steaming on the secondary side.

BEW suggested that operating both steam generators in natural
circulation mode in a water solid condition provides an in-
crease between 10 and 20 percent in natural circulation flow-
rates. For steady-state operation two steam generators operating
in natural circulation water solid would not be required. The
case of transition, etc., suggests the need for.two steam genera-

tors operating instcad of only one generator in operation at the

time when natural circulation is initiated. i
165 238
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BEW proposes a 1009F subcooling margin for defining accep-

table natural circulation performance.

Comments on Other Natural Circulation Conditions

'
+ 2-loop operation with both steam generators steaming at zso“ﬁ

with secondary side water level at the 95 percent level on the

operating range. This mode of operation has been verified by

operation at the Oconee Station. >

Steam Generator A steaming at 230°F and Steam Generator B
Isolated with water at the 30 foot level. Natural circula-
tion !s estimated to be 10 to 20 percent less for this con-

dition than with both steam generators in servlca:

Single loop operation with Steam Generator A operating
with a solid secondary. A minimum secondary flowrate of
3000 gpm will provide similar natural circulation to a single

loop steaming with a 30 foot secondary side water level.

2 loop operation with both steam generators operating with
solid secondary and 3000 gpm feedwater being provided to each

steam generator, This is the preferred mode of operation,

L




The following BEW comments on the transition from forced circula-
tion to natural clrculation are provided:

* It was- assumed that the transition would be made with
both Steam Generator A and 3 operating in a solid mode.
The BeW analyses predict a minimum core flow occurring
about 1 minute into the transient. Stable natural cir-
culation flow is expected to occur after about 10 minutes
into the transient, Hot leg temperature changes should

be observed at about S minutes into the transient.

+ Considering the 1009F sub-cooling criterion, the BEW recommenda=-
tion is made to maintain reactor coolant system pressure as
high as practical at the time the reactor coolant pump is
tripped. For example, operating at 500 psig permits the .| ¢
reactor coolant temperaturs to increase 340°F before the

temperature limit would be reached.

The following recommendations were made by BZW regarding the
overall transition to natural circulation,
1. Reduce Reactor Coolant System temperature to 230°F with

Steam Generator A steaming.’

2. Slowly fill Steam Generator 3 solid with water and begin

heat removal until stable temoeratures are reached in the

200-230°F range and thm proceed to isolate Steam Generator A,

= 165 240

2 F . - as R s > - ! e a Jaw L Y AP . -
A e+ . A i B g e iy . 8 O . — — —_ P d-u_.u-.--.-J




(.
3. Rrduce reactor coolant temperature to approximately 100 F by

increasing feedwater flowrate to Steam Generator B,

; 4. FIll Steam Generator A to a water solid state. Open feedwater
flow:to Steam Generator A and obtain stable 2 steam generator

=] flow operation,

BEW also recommended a feedwater throttling and opening procedure
timed with reactor coolant pump tripping as a procedural considera-

tion for enhancing the establishﬁent of natural circulation,

5 BEW recommends that an alternate decay heat system be available and
3_2-_‘ ready to be placed in operation prior to attempting the transition
i : into natural circulation.

=>cw
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=t ENCLOSURE 6

*?; : SPENT FUEL PIT MODIFICATION

= Figure | shows the proposed Spent Fuel Pit Modification. The pur-
= pose of tre modification is to dispose of high level auxiliary

building waste. Two tanks will be located at the bottom of the

éiEi pit, 25,000 gal each., Their elevation will be adjusted by means
Ex of additional beams so.thitlthere is a clearance of approi. 1 foot \
e

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

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

_T;g (A) (See Figure 1), supported by the existing rails. The cross
ﬁ;; bracing, consisting of structural L's will be provided to stiffer the !
—at :
= suspension structure, -
FL The tanks were originally intended for middle and low level waste
s at another nuclear plant (see Q/C discussion for further details). The ;
F—
tanks will be prefabricated together with their hangers and their
supporting beams and the entlire assembly consisting of one 15,000
oy

gal. tank, its cross-bracing and the supporting beams will be
lowered into the pool. The tanks are fabricated with their saddies
consisting of stiffened steel plates, At this time no iInformation

is available regarding piping and electrical connections.

o | 165 242
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ENCLOSURE 7

Kl “‘u"
% UNITED STATES
"'nn ' NUCLEAR REGULATORY COMMISSION
g WASHINGTON, D. C, 20555
' £
&

MEMORANDUM FOR: T. Novak
FROM: J. Gilray

SUBJECT: QA PRACTICES ASSOCIATED WITH THI-2 MODIFICATIONS

In regards to reviewing proposed modifications by the NRC Technical
Review Group QA considerations has been given as to the extent QA
practices, normally associated with 10 CFR Part 50 Appendix B (Seis-
mic Category), should be applied to zach modification. Due to the
uniqueness of the TMI situation (i.e. uroency to get modifications
complete 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 uyse requirements.
Accordingly the following is a QA summary of the QA practices
associated with the modifications that have been reviewed tc date.

-

1. Westinohouse Backuo DHR Svstems

A. During 4/7/79 meeting with Westinghouse | met with QA
personnel from GPU (T. Scalaite) and W (W. Meyer and
J. Cowfer) to discuss QA controls that would apply to
the DHR backup system, It wgs dstermined that a prac-
tical QA program approach is beino applied to this
effort. Highliohts are as follows:

1. Pullman (a code shop) is fabricating the piping
and welding components to ASME - Section III,
Class 2; welds will be nondestructive tested in
accordance with this code. Welders will be qualified
to Code; work will be procedurally controlled.

2. In most cases there will be material test reports and
tracability to heats., Wnere quality standards cannot
be met, these events will be documsnted as nonconfarm-
inc and a disposition made as to acceptability.

v9805230287
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3. Receiving inspection and storage will be controlled
by QA personnel.

k. GPU QA will be involved with the OHR backup system
activity as an overview QA control.

5. As design and specifications are matured thev will

be provided to the NRC Review Group for evaluation
and ccament,

GPU Svstem Criteria for the St=am Generator Csoldown System

Quality Standards will not be to ASHE Section 111 dus to the
activity being confined to seconcary side and schedule con-
straints. Ccntrols applied will be to ASME Section viltl,
ANSI B31.1, ANSI B16.5 and .34. QA practices will be coupled
with this modification which will include controlled proce-
dures and disciplines in the .areas of design, fabrication,
installation and testing of systems.

Hodifications for Rad Waste Storace Tanks -

+ A detailed evaluation of the Modification for additional
Rad Waste Storage Tanks is not complete as vet.

. As a result of a prelimirary review it appears that these
tanks will meet:

+» Nuclear waste storage tanks standards
<+ ASME Section VIII

. During the coming week of 4/16/72, a detailed evaluation
and inspection of this modification will take place in=
cluding welds and installation of pipes.

. The modifications are under closs GPU QA control,
The tanks were Found unaczeptcble by GPU QA because
of lack of a hydrotest and incomplete poor welds.
Ths tanks ware returned to supplier for additional
work, 1| understand they are now back onsite and
ar= acceprable.
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Ili. IEE Inspection
]

At the request of the NRC Technical Review Group, IEE was
brought in on 4/13/79 from Region | to inspect the activities
2ssociated with implementing the THI-2 Modifications. Special
attention will be given by I6E tc welding practices including
the nondestructive testing of welds,

IV. Meetinas

Heetings were held on 4/13/79 with Vestinghouse (W) and GPU
QA personnel to discuss their QA practices applied to
modifications and controls. |LE attended thesec meetings.
Summary of the two meetings are as follows:

|. Heeting with Westinghouse on U/13/79 - SAM
Attendees: J, Wright, GPU, QA Mgr; B. Bruce, W, QA Mgr;
D. Cowfer, W, QC Engr; L. Tripp and G. Walton, NRC - IEE;
J. Gilray, NRC, NRR.

*+ The QA scope and efforts of Westinghouse in the Design,
Procurement, Fabrication, Inspection, Receiving, In-
stallation and Tests associated with the DHR modifica-
tion were discussed,

+ Westinghouse has establishsd 2 QA progcram plan to con-
trol the above effort and will be commensurate with
10 CFR 50 Appendix B. A dra‘t copy is attached as
Enclosure #1. | find this document providing practical
QA guidelines for the DHR modification acceptable,

+ Significant aspects of the above QA program-uere also
discussed. Highlights are described in attached En-
closure #2. :

. The W QA organization responsible for DHR modification
was discussed. Presently there are 4 W QA Enginsers
assigned to this Hod. qualified in 4 disciplines
{Design and Design Control; Faterial and Compsnent
Traceability; QA for the Skid and Skid Components: and
Welding and Installation). An additional QA Enginecer
will be assigned to this staff in the ncar future
qualified in QA for ILC and Electrical tystems. | find
this orcanization and staffing acceptable.

The QA activities acconnlisked to date ware discussed.
Highlights are d2tcrited in the attached Enclosure #1,
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- Conclusion: Based on a review and evaluation of W's -
CA practices, controls and organization it is concluded
that the W QA program for the DHR system is cufficient
to assure adequate QA controls and practices will be
applied to this modification.

2. Feeting with GPU on 4/13/79 - IPH
Attendees: J. Vright, GPU, QA Mgr; Farl Allen, GPU, QA
Mgr: George Trofer, MetEd, QA Mgr; Terry Mackey, MetEd,
QC Supervisor: T. Scalaite, MetEd, QA Engineer; L. Tripp
and G. Walton, NRC - IEE; and J, Gilray, NRR, NRC,
« The QA Scope and Effort of GPU and MetEd associated
with the TMI-2 modifications were discussed.

- The GPU/MetEd QA organization responsible for the
T™I-2 modifications were discussed. A team of 12 QA
engineers managed by J. Wright of GPU were brought
in from the Forked River facility to be specifically
responsible for the QA activities for the THMI-2 modi-
fications. This team has talent in all QA disciplines
including welding and nondestructive testing. | find
this organization and staffing acceptable.

«+ This team has established a QA program specifically
tailored for the THI-2 Modifications and is expecied
to be approved by GPU and letEd for use by 4/20/79.
This program will be compatable with the Metzd
Ozerational QA program previously accepted by NRC.

- GPU QA has demonstrated their QA involvement by in-
spezting all incoming structures systems and components
desigrated for the modifications to determine their
classification and quality. Those items where the
quality is unknown are tagged accordingly and if used
controls are implemented to maintain tracability.
luclear waste storage tanks were returned to supplier
because they ware not hydro-tested and all welds were
nat completed,

R - Qh activities on THI-2 modification teing performed by
G?U/MetEd QA personnel were discussed. Hichlights are
dasszribed in the attached Znclosure &b,
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* Conclusion: Based on a review and evaluation of GPU/
MetEd's QA practices, controls, and organization, it is
concluded that the GPU/MetEd QA program for the THiI-2
modifications is sufficient to assure adequate QA con-
trols and practices will be applied.

V. Conclusions

Based on the above discussion, the QA programs and imple-
mentation of these programs by W and GPU/MetEd are considered
acceptable to assure compliance with 10 CFR 50 Appendix B and
the design and specification requirements for TMI-2 °
modifications,

> J. Gilray

cc: R. Mattson
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ENCLOSURE &

Primary Makeup and Pressure Control System

Burns and Roe has a'honceptu;l design for providing a standby
prima;y makeup and pressure control system in the event further
degradation occurs to the existing systems, The system con-
sists of five 900 gallon tanks in series connected to the
pressurizer spray p]ping. The last.fank (furthgst from spray
piping) will be pr;ssur!zed with nltrogen, _Tha multiple tank
concept minimizes the lefus:on of nitrogen into the primary
system. Two positive dlsplacement pumps of variable

capacity (10-90 GPM) will take suction from the first tank
(closest to spray piping) to provide makeup. Level controls
are installed on the tanks for cycling the pum;s on and off,

This system Is scheduled to be operational in 20 days.

Burns and Roe recognizes the difficulty In identifying an
acceptable tie in for overpressurization protection. They
are currently propesing relieving into the 18 inch line that
goes to the reactor building sump. Ye do not believe that
this line shqud be opened for this purpose. Based on BgW

analyses, the maximum vessel pressure for NOT considerations

should not exceed 1000 psi,

Several altarnative paths for manual relief were identified
during a me=ating with 8RR, BEW and GPU on April 15, 1979.
-

They Included:
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1. Letdown to makeup tank (outside containment)

2. Relief valve on DHR system'(lnside containment)

3. Electromagnetic pressurizer relief valve (inside containment)

4. Pressurizer vent line valve (inside containment)

Letdown to the makeup tank and the pressurizer vent line appears

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

an analysis has to be performed to determine the most limiting

overpressurization transient in the natural recirculation mode to

establish the time before operator action is necessary.to respnﬁd

to these transients. The limiting transient is probably one of

of the following:

1. Loss of electrical power on secondary side.
2. Loss of natural clrculation

3. Inadvertent makeup pump operation,
Sensitivity studies would also have to be performed with the pri-

mary system operating at various pressures to establ ish limit-

i ng operator action times. GPU and BeW plan to perform these

calculations.

Two questions requiring further consideration were jdentified.

They were:

1. Mould the latdown system be operational during the patural

recirculation mode? . \65 250

2. Does the operability of this system affect the schedule as

to when the plant goes into the natural circulation mode
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