ATTACHMENT 2

TMI-2 PLANT MODIFICATIONS
FOR ACHIEVING COLD SHUTDOWN®*

MAY 1979

*This report was prepared based on infor-
mation available to the staff prior to the
plant being placed in a natural circulation
mode of cooling on April 27, 1979. It is
expected that certain plant changes different
than those described herein may result and
will be evaluated in a subsequent report.
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Background

In order to bring TMI-2 to a cold shutdown comdition, modifica tons
will be made to various plant systems in phases to be carried out
over a period of the next few weeks.  These modifications will

permit a gradual trausition from the current plant operating mode

to ome which provides a stable long term cooldown mode of operatiom.

The first planned modifications will be made in comjunction with
the transition from forced primary coolant circulatiom (by the
reactor coolant pump) to natural circulation through the core.

To accomplish natural circulation, the secondary side (shell)

of the steam generators will be operated water solid. Water will
enter through the main feedwater ring and exit through the main

steam line.

In order to provide for water solid operatiomn, certain modifications
to each steam genera tor secondary flow lcop will be required. The
design of modifications to steam generator "B" has accounted for

possible contamination as a result of suspected tube leakage in the

steam generator.




[ 2azkuo nressure control capability of the primary system during

natural circulation, a new oressure control and mikeup system will

be provided. This system is essential in the event of loss of pressurizer
heaters and level indication. Criteria and procedures for letdown and
sverpressure control of the primary system will be established prior to

going into this mode of operation,

Because of suspected leakace in the existiﬂ; ulant decay heat removal
system, a program will be conducted to identify and correct leaks 9
aravide as leak tight a system as possible. Also, an additional skid
nounted decay heat removal train will be connected into the existing
system as a backup., Connections will be provided to the new train for

a possible addition of a dedicated decay heat removal and cleanup system

located in its own permanent structure,

To facilitiate early completion of design and installation of these
svstem modifications, system functional capability following a seismic
event has not been a design requirement. |f a seismic event should occur
and damage the modified systems, the seismic Category | T™I1-2 Decay Heat
Removal System and Reactar Coolant Makeup System could be used to remove

care decay heat and control primary system pressure as necessary.

More detailed descriptions of these modifications are included in

the following pages.
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2, Stgen Generator Madificatianc:

8. Modifications to Steam Generator "A'' for Jater Solid Operations

1) Design Conces
The shart and !ang term concept for water solid speration
2f Iteam Genaratsr A hgue been cog<1lidd§ed. Nre zoncept
iil! now be utill e, atge wil! se 2iecitatad hy the ney
sump thrauah the stell side »¢ a new heat exchanger and into
the secondary side of the steam generator A in a closed loop
to remove heat from the steam generator, The tube side of
the new heat axchanger will be conled bv the existing Nuc'ear
Sarvices 2yer Jater Svetem (NSRWS) which sunpllies water
from the river and returns it to the mechanizal draft cooling
tower. Refer to Figqure ! for a schematic of this flow path.
Provisinng wil! be made for system nressure and expansion
cantral by utilizing the existing 3rd stace feedwater heater
shell and its nitrogen sunply as a pressurized surge tank,
The decign alss includes provisions for sampling, demineralization
ard chemical addition capability, For the initial! phase of
aneration, all valves, wil! be manually sperated and

ingtrumentatiasn wil! nrovide local read out.

The new looo of heat removal equipment has heen designed to
goerate a° a ~rassure hiz ar than the axsected regctar zavlant

s/sten pressure thus assyring in-leakane 5° secondas svstem
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liquid into the nrimary system in the event of steam generator

tube leakage.

?) Modification
This scheme will invalve installation of a new high pressure
train consisting of a pump, heat éuchcnger, valves and piping
lacated in the turbine bullding bSaserent, The loon wil! be
zarnected t> the main stean turbine bypass 11 e between the
connection to the main steam lines and the condenser, and to
the main feedwatar |ine between the feedwater pumn and 3rd stage
feedwater heater FW-J-6A, Horizontal runs of piping will be
supported for static loads and secured tn supnorting structures
ts prevent lateral motion, Vertical runs of niping will be
secured to permanent structural members as required, Additional
pining will be rejuired for the surge tank (1rd stage feedwater
heater FuW-J=hi), K chemical additian tank and demineralizer,
In addition, the interconnections between the A and & feedwater

heater trains will be broken and caoped »FF,

Jumper pipes will be installed between the existing Nuclear
Services River Water System (NSRWS) the existing Secondary
Services River Jater Svstem (SSRWS) to provide cosling water
ts the tube side of tne new heat excharager, The safe'y
slassi®izat an of the Yuclear Services ver Jater System

ai1l he =gintained ny sroviding dounle ieslatinn valves,

R P— s e e
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All piping connections will be welded, These modifications
are exnected to be completed and the system ready for operation

by the middle of May.

5155223 gxllu!;iﬁns

The system design as proposed will meet the necessary secondary
cide raquirements far decay heat removal with either forced or
natural cirzulation through the reactor core. All required
madi€ications will be made to accomplish this purpose. This
system is completely indenendent and separate from steam
generator '8 during all intended modes of nperation with

the sxcentisn that the Nuclear Services River Water System and
Secondary Services River Jater System will he shared by both

133ps of steam generatar cooling,

The system will not he provided with redundant active components.
However, & single active failure within the system will not
~ampramise natural circulation of the primary system in that

the secandary =nnling 1s0p through steam gener~tor '8 will
continue to operate (see staff evaluation of ™I-2 natural

cireulation performance).

The flawrates predicted through each of the heat exchangers
will aravide adequate =931ing based on an assumed heat !oad
of 310 = '76 3r/he [RCP pperating + ) MWOM), Onerating

serfyrmance and dagion parameters far the system are as

L TR 1)
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Steam GCenerator A Modified System

Qperatin ditinn Design

System

Lrcation Pressure soltg[ Temp. ‘°F[ Flow ‘ggg} Pr r
New Pump Discharge 670 100 3000-5000 800
New Pump Suction 500 100 1000-5000 600
(New Heat Exch.
Disch. Shell Side) )
New Pumn Recirc. €79 120 Pump min, flow 830
Vew Heat Exchanger 670 1292 1000=-5200 AN
Sunply (Shell Side)
NSRW Supol!y to New 100 Rg 6000 160
Heat Exchanger
(Tube Side)
NSRW R2aturn from New 10 95 6000 1650
Heat Exchanger (Tube
Side)

The system flow arrangement has been selected to minimize
fouling effects by maintaining Nuclear Services River Water
an the tube side of the new heat exchanger. System operating
temperature indicated for NSRY suppl!y and return are design

alues.

b. Modifications aam rator 'B" for \later So'id Operations

The short and !ang term concept for water solid operation of
Steam Generator 3 have been consolidated, One concent will be utilized,
Water will be circulated bv the new pump through the tube side of the
~ow heat exchanger and (nt2 the secondary side »f steam genmeratar 3

in a 2lased l1ana to removs heat froam the steam ageneratayr, The secondarvy



side (shell side) of thic new heat exchanger will be cooled by the
Secondary Services Closed Cooling Water (SSCW) system which is, in

turn, cooled by the Nuclear Services River Water Svstem, by way of the
mechanical draft caoling tower, Refe- to Figure 2 for a schematic of

this flow path, Provisions will be made for system pressure and expansinn
cantral by utilizing the shell side of th; existina Ird stage feedwater
seater wit1 its a«isying ~itranen suonlyv and thus will! snerate as 3
sressurized surge tank, The design also includes orovisions for

samp! ina, demineralizatinn, and chemical addition capability., For the
initial ohas> of operation, all valves will be manually operated and

instrumentation will provide local read out.

The first intermediate loop of this scheme (that partion of the
secondary system which removes heat directly from the steam gencrator)
has been designed to pernit narmal operatinn at a pressure higher

than the reactar coolant system pressure, thus assuring inleakage of
secondary system liquid into the primary system in the event of steam
generatyr tube leakage, However, the expected mode of speration from

which to initiate natural circulation would involve higher primary side

pressures,
2) Hgdi‘i;!;Izn
This schemc .il! invalve installatinan of a new hiah pressure

train consisting of a pumn (LT3-P-1), neat c«changer (LT8-%<1), valves
and pining 'acated in the turbine buildina basement. The 1500 will

se connectad to the main steam line at a !2 drain not between the



nain stean isolation valve and the stop valve, and to the main
feedwater ine between the feedwater pump and 3rd stage feedwater
heater Fiy=J-6B. Piping supports will be similar to those provided

for Steam Generator A modifications. Additional piping will be

required for the surge tank (3rd stage feedwater heater FW-J=68), chemical

addition tank (LT3-T-2), and demineralizer. In addition, the inter-
comnections between the A and 3 feedwater heater trains will be broken

and capped off,

Connections will be made to the existing secondary services closed

cooling water system suoply and return |ines for cooling the shell

side of heat exchanger LT2-C-1.

Jumper pipes will be insta!led between the existing Nuclear Services
River Jater System and the existing Secondary Services River Water
S,otem to cool the tube side of the Secondary Services Closed Cooling
Jater Syctem. The safety classification of the Nuclear Services
Aiver Water Svstem will be maintained by providing double isolation

valves,

All piping connections will be welded. These modifications

are expected to be completed and the system ready for operation by

May 7, 1979.



3) Systems Evaluation

The system design as proposed will meet the necessary
secondar, side requirements for decay heat removal with either forced
or natura! circulation through the reactor core, Ail required modi-~
fications will be made to accomplish this purpqse. This system is
indenendent and s3narate from steam generatnr ‘A" during all intended
modes ©f operation with the exception that the Secondary Services
River Water Svstem wil! be shared by both loops of steam generator

cooling,

The system will not be provided with redundant active components.
However, & single active failure within the system will not comoromise
natural circulation of the primary system in that the secondary cooling
150p through steam generator "A'' will continue to operate (see staff

evaluation concerning T™I-2 natural circulation performance),

The flowrates predicted through each of the heat exchangers will provide
adequate cooling based on an assumed heat !nad of 30 x 106 Btu/hr
(RCP operating + 3 MWOH), Operating performance and design parameters

for the system are as follows:
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Steam Generator B Modified System

Operating Conditiong Design

vst ocation Pressure !g;ig! Temp ‘“F! Elﬂ!.iﬂ!ﬂl Pressure ‘El‘iz

New Pump Discharge 670 100 3000-5000 200
New Pump Suction §00 100 3000-5000 600
(New Heat Exch. Disch,,

Tube Side)

New P mp Recirc. Pump min., flow

Nvew Heat E«changer Supplvy { 3000-52C2
(Tube §Side)

SSCW Supply to New Heat L0ooo
Exchanger (Shell Side)

SSC4 Return from New ¢ 6000
Heat Exchanger (Tube Side)

NSRW Return from SSCW ¢ 5000

Heat Exchanger (Tube Side)

The system flow arrangement has been selected to minimize fouling effects
by maintaining Nuclear Services River Water on the tube side of the

Secondary Services Closed Conline Water heat exchanger,

perator Al and '3 Modifications

All components and supports of both nuclear class and non-nuclear
will be designed or verified to have been originally designed for the
maximum loads that they could be exnased to during testing startup,
and exnected nperation of the svstem, i.e., pressure, temparature
deadwe ight, nump vibration, etc, Tre companent desian structural

infarmgt'an ig listed in Table
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A specific concern that we have addressed in our review it the structural
adequacy of that portion of the Main Steam piping svstem which as in-
corporated into the 0TSG cooling system will contain solid water in

lieu of the pressurized steam for which it was designed. Components

in the system will not experience any siqnific;nt dynamic loads. Special
arecautions will be taken durina initial filling and startup of the
system to minimize the potential for water hammer. Loads that will

be experienced include pressure, deadweight of water, and thermal
expansion. Since the system will be operated at a maximum pressure

of about half the design pressure of the piping and its maximum
operating temperatures wil! be considerably lower than the design
temperature of the main steam piping; stresses resulting from these

loads wil! be minimal.

A‘ter assembly and prior to initial operation of the plant, the existing

piping was hydrostatic tested and at that time was water fFilled, Thus

the piping and its supports have been demonstrated to be adequate for

the weight of the water.

In order to minimize piping deflection, the licensee

has specified that selected spring hangers be ninned. We concur with

this requirement,



Design Sases Loads

It should be noted that all ASME Section Il CL. 2 components used in

the cooling system were designed for seismic Category | service, How-
ever all of these components, both those that are part of the original
T™1-2 Main Steam and Feedwater piping system aqp those obtained from

other nuzlear sites to be incorporated into the OTSG cooling system,

are being utilized in a svstem with different response characteristics
from that for which they were initially designed or are operating with

a flu'd media different from that for which they were seismically quali-
fied, i.e., some components designed for operation on steam during a
seismic event as opposed to water filled as in the present system, Thus
because of these differences from the original seismic design requirements,
which can affect seismic response, these component- should not oe considered
seismically qualified as installed in the proposed conling system, solely
on the basis of their original qualifications, Additional work would

he required to evaiuate the seismic capability of these components

for this aoplication. However, seismic capability of these system
modifications is not a necessary acceptance criterion; therefore, no

additional seismic evaluation of this system is planned,
val ign nclusion

We have concluded that the Licensee has speci‘ied components desiqgned
and fabricated in aczordance with acceptable industrv codes or stan-
dards and will take intn account the loads assHciated with startup,

testing, and the planned svatem - reration.
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The use of components that are in conformance with these criteria

orovides adequate assurance that structural integrity of the 0TSG

VA" and ''B' cooling system will be maintained.
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Table !

Lomponent Design Structural Information

Pumps A € B System

ASME Section 111 CL. 2

Desigr T .vo2rsure - 350°F
Design Prossure - 700 psig.

Heat t«changers

A Svstem

ASME Section VIII
Design Pressure: 150 psig (tube side)
600 psig (shell side)

B Svstem
ASME Section 111 CL. 2
Design Temperature: 3509F (Both Shell and Tube Sides)

Design Pressure: 675 psig ( ube side)
200 psig (shell side)

jrd Stage Feedwater Heater (shell side as surge tank)

ASMEZ Section VI

Desion Pressure: 1000 psig
Steam Generator
Secondary Side - ASME Section 111 CL., 2

Piping, Valves and Mis. Tanks (minimum requirements)

Pining - ANSI B31.1
Misc, Tanks - ASME Section YIIIl Div, 1
Yalyes - ANSI 816.5 and 315,34

From fesguater check valves outside zontsinment t9 the main steam
isolatian salyes

ASMZ Sestinn 1) CL.2

T b | el |

,.,

ANSI BY1.) or as deszribed in text,
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d. Structural Jesign - Steam Generator ''A' and 8 Modificatinns

Maodification of Steam Generator ""A'' and Steam Generator ''8'' involves

installation of one pump and one heat exchanger for each steam generator.
The new equipment will be installed in the north-west end of turbine
building at elevation 281'-8", between column lines TJ and TK in
narthesauth directian and Til and Thb in dast-west direction, The

enclneat Tinyre | shows the zeneral area oF lacatinn oF the abjye

equiom=nt,

The details of the ecuipment is as fallows:

The heat exchanger far steam generator ''3"7 weighs 35 kips wet and is
sunnarted on two saddles, 2'-7' by 4'-0" each, The pume foar this

steam generator weighs 13,7 kips.

The teat exchanner for steam generator "A'' weighs 135.7 kips wet.
It is asorsximately 13 ft. 1ang and is supported 5n two sadcdles ? in,

wide and 4'-9" long located !3'-0'' apart.

Examinatisn of the existing structural drawings of the turbine building
area, where this eguipment is t> be installed, reveals that the base
slab is faur “set thick, with 711 rebars at 12 in, soacing, each way,
top and batiom, Ton‘c‘ the structura! concraete base mat is at the

aly., 271120, The base mat is cavered with a 3')' laver 3¢ lean

cancratas €111 alys asnracimatelv 7 in, wearine surfacze, Sringing the
tas alev. 19 1. Agguming LS searse Alstrizatio~ 2f the 19al,
g-¢ 97 *“a Hd@tis 2% tha all~wadle goncrete earing nrassyre, the
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licensse estimated that the maximum !osad tnat can ce placed over one
square fo0ot of the area is 32 kins. Since the heaviest piece »f
equipment to be installed in this area is the heat exchanger, 1315.%
kins, which when distributed over the area of the suopnrtiﬁg saddles
(2 x 4.67" x 67" = 6.1 sq. ft) delivers the head t» the f170r >F

"7 kisg, the licz+eas -onczluded that the sl!ah is cenable 0 supoor:

the 1234, The analvsis was performed far the dead and live loads only,

under static conditions,

Je have concluded that the licensee has performed his analysis in
ac=nrdance with the methods and nracedures which are soecified by the
appropriate zodes and standards. The use of these me thods provide

a reasonable assurance that the structural elements affected by this

madification wil)l perform their intended function,

e. Instrumertatisn and Contra! (OTSG "'A'* and ''B"' Cooling)

The fallowing new instrumentation (listed below) is being

nrovided on the OTSG A" and "'8' Long Term Cooling Systems.

!. Radiation Monitor (* '8' only)

e

Loop flow Indication®
3. Steam Generator Heat exchanger, Shell Side Temperature - T;,
(%A onl, T
onlv), Toue
L. Meat sxchanger, Tuhs Side Termperature - Tia, Taye
C Pump Pressure - Siction and Jischarce

Lo9p Temperatare”

Prege re

r

(¢
e |
ie ]

#Radyndant sets af in-trumentation are marked with an aster sk,



Control room alarms will be nravided far radiation as a result nof high
§/G cut-leakage. For initial installation and system operation, only
local indication will be available mounted near the sensors in the

turbine building, Similarly, al! controls will be !nca!'

-~

$/G leakage intd the cosling lo00s s to be sensed by victoreen model

355 area monitars strapped to the piping just down stream of the tie-in

to the main steam line. Loop flow rate is to be sensed by 2 (two)

barton model 200 differential pressure mechanical indicators across

a single permutit orifice plate., All new temperature sensors/indicators
are specified to be ashcraft (5 - inch code 50 E1) bi-metal, liquid-filled
thermometers. Loop pressures are to be sensed by ashcroft 1279 (bourdan
system) mechanical! pressure cauges., Table | provides additional

instrumentation characteristics.

‘e system design criteria include the requirement to oravide contral

and sen-or read-out to the main control room an an expedited basis,

Juz to the time constraints placed upon initial system operatiosn, we

find the above design criteria to be acceptable, The specific details of
the design associated with providing control and sensor read-out to the

control room have not been developed at this time.
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075G "B COOLING LCOP - TABLE 1

SENSOK TYP-

LOCATION

/G "B Leakage

(primary 1o secondary)

Loop Slow

Bl ‘-ar\.}ar
svide, Temperature
Tt Fout
Ve Side, Temperature
Tive Tour
Pump Pressure
suction and Discharge

Lsap Tawperature

Loop Pressure

—

Strap~-on gamma Detectors
Victoreen

Orifice Plate~Permutit

Bimerallic
Thermometer-Ashcrnft

Bimetallic
Thermometer-Azshzroft

Bimetallic
Thermometer-Asheroft

Pressure Gauges-A<hcroft

Bimetallic
Thermometers-Ashcroft

Pressure Gauge-Asoncroft

I monitor on existing mein steam turbine
bypass twader (A" loop unly)

2 monitors nn new pipe jusi downstream of
existing main steam heacer ('8 loop anly)

2 Indicators in new pip= just downstream
of existing main stean i cader 'A" loop)

2 indicarors in new pipe just upstrean
of existing eedwater hesder (V'8 loop)

In new piping juct off mainsteam headar

At bheat exchanger

At beat exchanger

At discharqge and suctic: of pump

Downstream of pump recirc,

Upstream of heat exchanger

.B‘-
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¢, Radiglogical Evaluation (Steam Generator A/8)

The radiological considerations which are integral to the water

solid steam generator secondary side cooling method will assure that
radinactive efflyents from contaminated svstems will be cantrolled and
minimized. Acdditional precuations will alsoe be made to minimize 2¢cupa-

tisnal radiation expasures to operating persannel,

The secondary coolant presently i the ''B’ steam generator is
contaminated dus to the initial primary to secondary leakage which
sccurred on March 28, 1979, The measured radioactivity concentration
and curie content is estimated in Table 1. Under normal conditions

the secondary coolant pressure will be maintained at a value greater
than the arimary svstem pressure such that if steam generatnr leakage
flow Daths are available, the highly contaminated primary coolant will
nat enter the secondary coolant. Howaver, it is expected that transients
5 ghort duratinon may ocsur such that a reverse pressure gradient could
introduce additional radioactivity into the secondary coolant. T alert
the system operators of such a condition, indicators and alarms for
prassure and radioactivity in the secondary coolant have heen nrovided,
These indicators will alert the operator of an adverse conditinon so

that corrective action can be taken pricr t3 significent aiditiona!

contamination 3f the secondary zoclant,



e

The steam generator secondary coolant system and secondary services
closed cooling water system will be periodica'ly sampled and analyzed
t5> determine if heat exchangers are starting to leak. Samples will be
taken at a frequency of at least weekly or at any time there are
indications that possible !esakage mav be occurring, e,q,, increase in

the stean generator closed ¢ooling loop surze tank levels.

Leakage may als> occur at various mechanical connections in the

secondary cooling system. To the extent practical, Incations where
leakage is likely, e.q., va'ves with a known leakage history will be
evaluated and a program ta minimize leakage implemented. Even with a
leak minimization program leakage of contaminated |iquids to the floor
drain system may sti!) cceur. This leakage should flow into the floor
drain system and be collected in the turbine building sump, the turbine
building sump pumps will be operated in a manual mode with an analysls

5% the sump water radinactivity content being made nrisr to sump pump
sneratinn, |f the radioactivity content is low, the water can be discharged
through its normal flow path to the river. | the radioactivity content
is high, such that discharge would exceed technica! specificatian limits,
the sump water will be numped to an appropriate redwaste system fnr
trsatment, Adequate free volume in the radwaste system will pe provided

far such cantingencies,



Isolation between the secondary cooling system and services systems,
e.3., nitrogen and demineralized water supplies to the surge tank,

will be provided tu prevent back flow of contaminated water,

Gaseous effluents from thi- system should be negligible, The noble

gas inventary in the '8 steam generator is negligihle because the

steam generator was vented. Airborne radioiocdine re'eases shou'd

also be negligible because the secondary cooling system is not vented
(a nitrogen blanketed surge tank) and the low secondary zooling svstem
temperature (1009F) results in a low air/water partition factor which

reduces the volatility of the radioiodine,

The licensee is providing a demineralizer system to maintain secondary
water chemistry and to reduce radioactive contamination, Details on
this sy<tem are not available at this time., The demineralizers will be
shielded and designed to permit resin bed disposal as radioactive waste.
The shielding and spent resin handling system wil! also be designed to
minimize occupational radiation exposures, e.9., the use of disposable

demineral izers,

Fallowing the T™I-2 incident there has heen no indicatinn of primary
coolant leakage past the "A' steam generator tubes, Since the primary
ts secondary sy«tem pressure differential will result in in-leakage
anly, precautisng similar t3 thone evaluated above fnr the 'B'' steam

gensaratar nodification are not requiraed,




Table 1

'8" Steam Generator Radioactivity Content
(Ac -ivities based on 4/19/79 sample reported by B&W)

April 19, 1979 May 9, 1979
T WadToactIvity (T RWSTOWCTIVITY () 2T
Life concentration System concentcation System
(uCl) Iaventory (uCi) Inventory
gm (c1) gm (c1)
1-131 8,054 ,93 50.8 8.9 x 1072 9.9
Cs-13% 2.1y 9 x 107 .59 $.1x 10 0.59
Cs-136 134 8.x x 1072 .54 1.6 x 1073 0.18
. 2
ce-137 30y 3.4 x 1072 2.2 2.0 x 10 2.2

7
(1) §.G. water level = 358 inches = 6.5 x 10 e¢e
8
(2) S$.G. full at $25.5 inches = 1.1 x 10 ce

(3) Assumes decay from 4-19 (21 days) plus dilution
from filling the steam generator.
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TANDSY RE R NT PR TR YSTEM
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1) Description

A standby reactor coolant pressure control and makeup system has

been pronnsed by the licensee. This systemwould serve as a backup to the
CYCS and maintain reactor coolant system prassure with the pressurizer filled
s$3)id with vater. Primary zoolant system pressure will be maintained
even with the loss of pressurizer instrumentation and inoperative
pressurizer heaters. Also, the pressure control system will be designed

to provide adequate NPSH to the reactor coolant pumos 1f they are reeded.

The stanby reactor coolant pressure control system will consists of
passive components (a series of water storage tanks and a surgetank
with nitrogen blanket for pressure control) and active components

(charging pumps). The system will control reactor coolant pressure

aver the range of 100 psig ta 750 psig.

The passive reactor coolant pressure system which would be operated initially
with local control, Additional instrumentation and remote control will

be Incorporated to permit sutomatic operation of the system, The active
pressure control portion would resupply water to the surge tanks with

added capability of praviding additional makeup water direct'y to the

RCS (¢ needed.



2) Modifications

The standby reactor coolant system pressure control and maxeun
system will involve installation of two 90C gallon capacity water (anks

and one surge tank (all will be of the Westinghouse Boron Injection Tank

design), nitrogen hottles, two 49 gpm'nositive displacement pumps, a

deqassed borated water supnly tank, valves, and niping. This system wi'l
be connected between the di-charge side of the high pressure makeup system
downstream of valve MU-V-14LC and upstream of valve MU-VI16C, A1l the

componants will be placed in the fuel handling building.

The abave modification will establish a flowpath of makeup water and
sressure control through the normal makeup |ines that connect with the
reactor coolant losp cold leqs. Chemical control of the degassified
harated water used in the pressure control system will be provided

by the present chemica! addition system, Connections will be provided
ts sccommodate the addition of boric acid, "2- demineral ized water and
nedrazine, LIOW and NaOM, The degassed water tank will be replenished
vla piping connection from borated water transfer pump and boric acld
batching tank, The boron concentration will be maintained in the range
af 2200 to LOOO ppm. Fiqure | depicts the proposed pressure cantrol

svstem and interface connections to the existing systems,
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1) Evaluation

|¢ required, the passive portion of the standby pressure control

and makeup sysitem !s designed to provide peak initial 500 gpm injection

rate to the reactor coolant system. The 500 gpm injection rate will
be adequate to provide primary system makeup for certain transient

events that can cause considerable shrinkage in the (S, Because »f
the ¢inite in-entory (13302000 gal) this injection will decrease as
the discharge proceeds., Also, the passive portion of the system will

be designed to provide cortinuous makeup of & gpm for 8 hours.

Sufficient makeup volume requirement can be met by the proposed RCS
pressure cantrol system for moderate system perturbations and for the

following postulated transient event: loss of natural circulation

cooling due to a loss of all secondary side cooling with restart of one

secandary cooling loop following a hot leg temperature rise of §0°F,

Far this svent the |icensee has shown a total volume change of 1900
qa!lons whizh can be made up by the proposed system, However, the
pressure control system is not designed for makeup requirements

o more severe transients such as & sudden complete loss of natural
cireulation for a period of 2 hours, followed by an AC pump start,
Procadures which permit reactor coolant pump restart following loss
st natural cirenlation would require t5c svallablility of ather mekeup
gyatame such A4 the NPT [n additinn ty the nraposed pressure cantral

guatan,



The reactar coolant pressure contral and makeup svstem will not provide
letdown canability of reactor coolant caused by averpressurization events,
Reactor coolant fluid expansion will be relieved by one or a combination
af the following current components and systems: (1) normal letdown

line (through the letdown saolers): (2) maintaining letdown with concurrent
tarminatisn 3f makeso/seal injection; (3) continued resctar zaolant

sump tea! ratura flow; (4) opening o pressurizer vent alve; ard (5)

11%ting of the pressurizer relief valve,

Piping integrity of the reactor sanlant nrassure contral and makeud
system has been examined far postulated overpressurization events such

as naduertent startup of an MP! oump, This svstam will have a design
pressure of 1070 psig except for the section Cram the HP1 makeup |ine
back theaugh the second isolation check valve which will have & desian
nressure 3¢ 1600 psig. Oversressurization protection of the 'atter
sising taetian whar the WPI/makeun pump is started w' 11 He arovided by
ingtallation ?‘ s ralief valve abaut the WP)/makeup oumo set at 1300 psig
and @ relief “lowrate of 525 gpm, Check valves located downstream of

the HPI/makeup pumos that are inside the Reactor Bullding wil) alss provide
pratestion to this system from inadvertent overpressurization af the

RES due to any othar zauses, The criteria and proceduras Far latdown

and verarassurs conteal of the 205 will be established priar to the

sparation of this gysten,
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The proposed reactor coolant pressure control and makeup system may

not meet makeup demand following a depressurization event of the primary
system such as inadvertent opening of the pressurizer PORV (with downstream
isalation valve open). 1€ not isolated in time, the system would be
dralned resulting in entrainment of nitrogen ints the reactar coolant
svstam, T3 srevent such an dczurrence the svsten will autmatical'v ‘salate
an 1ow leve! in the water tank, In the event of loss of offsite power

this valve will fail in the "as is" position, Since this position is

the sreferred position for normal operation and it would also be the
sreferred position in the event of loss of offsite power, Also, an alarn
will be annunciated locally and in the contro! room when the isolation

valve is nat fully open,

We have examined far single failures that can disable the prassure control
and makeup svstem. The discharqe valve SPC<VE Is a sinqgle failure paint,
howrver 1t will 5e & marually operated ball valve pasitioned to an open
pasition, and then locked in that position, For simplicity of design

and Inctallation, we have not required redundant valves to meet single
critarisn to insure system isnlation capability, A redundant charging
pump will be available to Fill the water tanks in response to tank

leve! radustiam,



- 28 .

Requirements for preoperational flow test of the CS pressure control
system will be determined pending & review of the margin suggested by
analysis for peak makeup flow demand and what the system is designed

ts provide.

Ja conclude that the proposed svstem will maintain reactar coslant
prassure contral for narmal water solid conditions and provide eufficient
makeun water for @ wide range of expected transient events that would
cause shrinkage in the RCS. Emergency procedures will be u ed for
additiona! makeuo capabi!ity that may be required to mitigate more

severe and less probable transient events,

The Reactar Coolant Pressurs Control System |s madeup of several
water supply tanks, positive displacement pumps, valves, and piping,
Tre ape)icable desian =ades and standards used for the design of these

comnonents are provided in the Table 1,
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Appli r S r
El Iy T P v
ASME Sectionm 111 CL, ) « S5,
rging P
ASME Section 111 CL.2
ANSI B11.) (minimum requirement)
4 ! nk
ASME Section VIII Div,

Somponent Supports
ANSI B3



e N — B - AT I IR ST T I— . p— ————— e

2) Qesign loads
Pressure, pump vibration, component and fluid deadweight, and

maximum anticipated pressure surge forces were considered in developing

design 'oads for the RCS makeup system, The staff considers these to

be acceotable load considerations for this siplication, The staff has not

rejuired the 105 pressure contral and makeup system bde evaluated for

seismi¢ load capability.

3) Qther Considerations

Welded construction will be used wherever possible to minimize
the potential for system locakage. Components will be fabricated from

stainless stee! or carbon steel clad with stainless steel,

L) va! i on
We conclude that the |icensee has specified components that wil!
be designed and fabricated in accordance with accentable industry codes
or standards and wi'!l taken into account the loads associated with

startup, testing, and expected svstem operation,

The ute of components that are (n conformance with these cirteria
provises adequate assurance that structural integrity of the Reactor

Caolant Pressure Contral System will be maintained,
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¢. Structura) Design

The system includes the following major equipment:

a) Three water tanks, 900 gal, capacity., Each weigh 20 kips empty
and 27.5 kips when full of water., Each tank will be supported
an four 12 in, by 12 in, plates, ’

3 Borated water tank weignine 6) kips supported o faur 6 in, plates,

.

¢) Tws = 100 MP pumps weighing 5.4 kips each,

The enclosed Fiqure 2 (2 sheets) show the conditions of the original
structure., The area is 'ocated between columns AP and AT in south-north
direction and columns ABS and A6Y in east-west direction, The slab

is three feet thick and the reinforzing steel is #% at 9 in, top and
hottom in northegsouth direction and #8 g8 6 in, top and bottom in the
east-west direction. The compressive strength of the concrete s

1000 psi and the yield stress of the reinforcing stee! is 60 ksi, The
lizcenses has sralyzed the slab for the additional !oads resulting from
the new equipment and enncluded that the stresses will be within the
allowables using generally accepted codes. The analysis was performed
for the static conditions only, We conclude that the |icensee has
performed hig analysis In accordance with the methods and pracedures
which are soecified by the aonronriate codes and standards, The yse
0f these methods pravide reasonable assurance that the structuras
8%%actad by thig modifization will continue ty perfarm their intended

Fungtianm,
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3. - n sntrol
The following instrumentation is to be provided for the Reactor

Coolant Pressure Control System:

1. System Jater Pressure

2. Water Level in each tank

1. Niteogen Prassure

L. Make-up Flow

§. Make-up Pump Discharge Pressure
&, Borated water Storage Tank Leve!l

7. Borated water Supply Temperature

Redundancy is provided for: Water level (in each tank) and system water
flow. Nitrogen pressure is sensed at the cylinders and just downstream

of the N, pressure regulators.

The design of the system is not predicated on the availability of
the pressurizer ingtrumentation and controls. The ranaes of

ingtrumentation have not heen provided,

The cantrol aspects of this system are as follows: The firgt make-up
pump will 3¢ cut in by & "Low' level signal from the nitrogen pressurized
surge tank, the second pump will be cut In by & "LowsLow' leve! signal:
and bHoth sumps will be zut sut by & “HWign'' leve! signal, The contraly

far the heaters have not been descrided, .

B ERE—— e — R— e e o J—— e el
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We have required that the design include automatic isolation capability

to preclude the addition of nitrogen into the Reactor Coolant System,

The |icensee has responded by providing an automatic close signal to

the motor operated Isolation valve initiated by low level in the tank
nearest the Reactor Conlant System, The isolation valve will be signaled
t5 =1a8s when water in the tank is denleted to 100 gallons. Tank pressure
taps will be utilized for leve! indication, (One pressure tap in the

tank and the other in the 6=inch piping upstream of the tank), Because

of the locatisn of pressure taps and uncertainty of level control to actuate
the isalation valve under transient conditions we require functiona! testing
of this contral system that would require tank blowdown prior to installa-
tisn of the pressure control and makeup system, |f the test results turn
out to be unsatisfactory other means of preventing Nz insurge into the

ACS suech as automatic isalation and venting of Ny supply will have to

he cangidered We have further required that an alarm be provided to

the sperator when the di "farential pressure of the Resctor Coolant

Sestem and the prassure control system exceeds a set value, The licensee
has complied and the alarm will be annunciated whenever the differential
pressurs (s greater than 50 psi, We find the instrumentation and contral

aspeste of this system as descr bed shove to he accaptahle,

- e
SS i e e i e s —
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Decay heat removal capability will be provided for the plant for its
current operating modes. To accomplish this, the following work and
modifications will be undertaken: 1) upgrade the leak tightness of the
existing decay heat removal system as required, 2) install an aiditiona!
skid mounted train of decav heat removal equiprment, and 1) consideratiosn
of a dedicated long term decay heat removal and primary coalant c'eanup

system in 8 permanent structure.

A. Ypgrading fsisting Decay Mest Removal Systen

Pravigions will be made far conducting a presperational test of
each loop of the existing OHR system, Locatinns of system leakage will
be identified using television caneras installed at key locations, Once
leakage paths are identified, they will be corrected |f possible, thereby
providing @s leak tight # svstem as is practiczal, Leakage collection
capability will alsn be added to the system where feasible (i.e.,
zallectinn of leakage around sa'ves). Instrumentation to detect OMR
pump vibration will also be installed, The availability of the existing
decay heat removal system will depend on the final leak tightness of the
system considering the contamination levels present in the primary

conlant,
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A third train for decay heat removal will be provided, This wil!
involve @ tie inta the existing decay heat removal system drop !ine
downstream of valve DH-V-1 located in the fue! hand!ing building and
ties 17%0 the two roturn lines to the ¢ald len ‘alsy Pacated in the fue!
nand! ing building (See Fiaure V). liew lines wil! be run through the

penetration raom to an opering cut in the fue! handlina bSyilding wall

and sut to & skid located sutside the building at grade elevatisn (30L'6").

This skid will contain a new decay heat remova' heat exchanger and two
£yl capacity pumns. The discharge |ine for the heat exchanager wil!
returs thraough the anening in the fuel hardling Huilding to the return
ime tiesing, The tie intn the decay heat removal drop line will be
wade by welding an " inch weldolet ts the pipe with a full penetrati on
weld, dye penatration testing the weld, then cutting the Sole in the
pipe using @ nlasma arc cutting nracess ta minimize dehris and Finally
we'ding the rew pipe t5 the waldolat, A gimilar procedure would be used
far the tie=ing to the twn return lines, This arocedure should minimize
the time that the decay heat removal system will be out of operation,
All valves will be electric matar operated and will have twn seals with
provigiane far collecting leakage and directing it to the existing rad-
w@tts sycvtem  Additinnal connestions will bYe praovided in the new niping
sutside the fual handling bullding far future uce in tha irgtallation of

s dadizated, V9ng Vife, nardened ttructure which will cantaln heat

NN,
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exchangers, purps, demineralizers and filters for long term dJecay heat

remaval and cleanup of primary coolant water.

The secondary side of the new decav heat removal heat exchanger will

be conled by a new separate decay heat closed cooling water svstem with
its wh suap, piping end valves, (See Fioure 2). This svsten in turn
411 be 2agtes Lv water “-om the nuclesr services riqar water sisten,

- -

Nes connectiang will be made %o this systen,

The design of this new decay heat removal system will be compatible

with the current primary svetem decay heat levels and aoperating
sarameters, 1t will raquire that the nressurizer leve! be maintalined
mal® €411 at all times to insure adequate NPSH to the OHA pumps,
Altarnatively, the backup makeup and pressure control svstem could

sirus 3 satisfy this requirement, The new skid mounted DHR svsten and
clagmd zyaling system is complatelv srparate and indenent Fram the
eeigtian JHE 3yt ig ot fosigned againet single active faiture, Mowever,

the sxisting JHR gystem wou'd be available in this event,

The nlan is t3 "ave the skid availanle but not make the connection to

the |ines penetrating the fuel handling building wall at this time,

In the avent this sytem wuld be required for Immediate service, the
skld and oining would be shielded to provide all reasrab'v ac-ievable

e di@tiAn arnteet N,
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The staff has reviewed the expected system performance of this system
and concludes that its heat removal cavacity is sufficient for decay

heat removal from the TMI-2 reactor,

Mechanical Design CQniiggr!tlon;

The skid mounted decay heat removal svstem consists of components such

as heat axchargers, pumps, tanks, valves and siping, The applicable
design zodes and standards used for the design o° these components are

provided in the table below,

Table |
APPLICABLE DESIGN CODES OR STANDARDS

P nd M xchanger
ASME Section 111 C1.2
!:lvs:

ASME Section 111 C1.1

Pigin

Mixture of Type 30k and 316 10" Sch, 4O Stainless Stee! sections,
ASTM Material Certification

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

existing DHR piping.



Design Criteria
Loads Considered - Normal operating conditions, = to include operating
pressure, dead w ight, pump vibration, thermal

expansion, and maximum anticipated pressure surges,

Normal stress limits will be met for all piping and components including

|sads from QBE,

Design Stress Limits Used:
Pumps, Valves, Heat E«changers - as specified in ASME, Section 11l far

applicable Code Class.
Piping = Stress limits per ANSI 8-31.7,

ign Information: ific for Tie-in x in R Pipin
Weld-o-let Connection

Reinforcement area of fitting provides a 240 percent margin over the

area 5° the existing DHR piping it replaces,

Pipe sunoorts will be arranged so maximum stress levels at the weld-
o=let to OHR pipe interaction will he held to about one third of the

8-31.7 allowable stress limit far normal! loads,

Weld-n-let to DHR existing pipe wrlds will be made using a qualified
pracedurs and by welders qualified on weld-o-let tn pipe connection

mockuos.
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Because of time constraints, the weld-o-let to pipe welds will not

be radiographed, however, the root of the weld will be ground and dye
penetrate inspected and the final surface will be dye penetrant inspected.
Additionally, the design is being qualified by hydrostatic pressure tests
and bending moment tests which apply loads until the simulated existing

JHR pine exceeds its viela strength,

Al! welds and the cut into the existing OHR pipe will be performed
using the nlasma arc method. The plasma arc was chosen for the com-
bination of small heat-affected zone and minimum resulting slag which

can be cleaned up with relative ease,

Mi {lanecy
Valves = Line valves and relief valves will have leakage or discharge

fluid piped to a drain tank in the auxiliary building,

y Heat Clas Cooling WYater Svstem nan
ASME Section 11l CL.3
For all components
Materials: C.S5. piping
5.5, Pump, Valves, Heat ixchanger
A1l gonnesct sns welded excent far piping to component interfaces which

will be flanged,
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Evaluation Conclusion:

wWe have concluded that the Licenc<ee has specified components designed
and fabricated in accordance with acceptable industry codes or
standards ana will take into account the loads associaled, with

startup testing, and planned system operation.

The use of zompanents that are in zonformance with these zriteria
provides adeguate assurance that structural integrity of the Decay

Heat Removal System will be maintained.

Structura!

Fuel Handling Building Wall Penetration (Aux, B8ldqg)

In order to provide the skid mounted decay heat removal system a
penetration would have *o be made through the west wall of the Fuel
Handling Bldg., betw=en column lines AC and AF and across column line
AS7, at elevation 297'-0" (See BER Drawing 2075)., This is approximately
seven feet below grade. Excavation outside of the structure will be
done by pick and shovel to minimize a possibility of damacing any

piping or electrical conduit., The outside wall at that location is
reinforced concrete, 5'0'" thick, The compressive strength of concrete

in this wall is 5000 psig.
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The opening is to be made 2!' wide 5'1'" high on the outside tapering
to 4'-1" at the inside face. One reinforcing bar, #18 is to be cut at
each face. Figure 3 shows the front view and the cross-section at the

opening.

Pracedure

At the time of writing of this report varinus methods of penetration are
being studied. One possibility is using the oxygen lance process. A
trial penetration is currently being performed by this method. DOrilling
through the well is also considered. The final method of the wall
penetration will be descrihed upon pending results of the test and con-

sultation with the other experts in the field of construction materials.

Instrumentation for New Decav Heat Removal System

The following identifies the instrumentation to be provided for the
third DHR System train, A trailer will be used to provide remote

control room operation,

The following instrumentation will be provided:

1. DHR pump suction pressure

2. DHR pump suction temperature (DHR cooler inlet temperature)
3. DOHR Cooler inlet pressure

L. DHR Cooler discharge pressure

5. OHR Cooler discharge temperature

6. DOHR flowrate
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Redundant measurements and display are provided for each parameter
and separated to be consistent with the A or B pump train. Independent
power supplies are provided for each train of instrumentation., No

automatic control or interlock features are provided.

To the extent nractical, the nuclear instrumentation which is safety
related has bSesn purchased to Class iE requirements, The instrumentation
selected was based on, to the extent available, the same manufacturer,

model, and princinle as the instruments used in the existing DHR system,

The staff concludes that the instrumentation and contrnls to be
orovided for the skid mounted decay heat svstem are appropriate for

their intended function.



Electrical Power System Modifications

A. General Description

The licensee has identified a number of modifications to the Unit 2
power system in order to accommodate a loss of offsite power. Backup
power to the two existing safety related load groups (designated Red
and Green) is supplied by the two existing Class IE diese! qenerators.
No 1oading changes have been proposed for these husses and the staff
position is that all new !oads be powered from other busses leaving the
original Class IE sy<tem intact. The staff has further stipulated that
the Inading of these Class |E busses be on a ''manual only' basis due to
the time available for operator action following any perterbation and
the complex nature of trying to coordinate which loads are needed and
which would be detrimental if actuated for each potential plant mode
of cooling. Approved written emergency procedures are required to
cover the above contingencies. 'le find the above described modifications

to the existing Class IE system t> be accentable.

Far all electrica! loads that previously did not require loss-of-
2%fsite power back-up protection and all newlv added !nads which

now require this protection, the licensee is installing two new

diese! generators, These diese! generators will be assigned t> busses

2=1 [hreaker pasition 3=1) and 2-4 (breaker position L-11),



These load grnups are now desianated ''Grav'' and '/hite' respectively.
Thece diesels are self-contained skid-mounted outdoor units rated
nominally at 2500 kw each. The convention for bus assignment has been
odd numbers faor the A loop and even numbers for the B 1n0p and this has
been retained far the =adificatians, 'le have required that the new !oad
grauns he =aintained ingessndant and that no interlocks shal! be
incarpnratad intd the pover svstem design that couples the load graups

in any manner.

Each nay diese! will have its own switchgear, contral hattery, and fyel
tank installed adjacent to it, The switchgear will be connected (via
undergraund cabling) to busses 2-3 anéd 2-4 (qray and whige rescectively)
through the existing cirzuit breakers (previously vsed for condensate
banster numpe Ca=-p-?A and Co-p-28) with modified relayving tn accormodate
the oower sources, Loss of 2ffgite power wil! be detected by new
underva!tage schemes which will automatically start the diesels, The
Sreakers at busses 2-? and 2-4 will be normally claised and the new diesel
generator zircuit breakers wil!l be automatically closed when the units
have attained rated soeed and volitage. Motor loads are automatically
tripoed upon loss of power as part of the existing design, The staff
requires that these busses He manual!ly lnaded by anproved written pracedure,
Thes: actions can be performed from the contrn! room, The basis for

thig requirement is the time available for speratar aztinn and the
di€Farent Inads required €or tre varisus potential plant canditions,

The licensee's design is in zanfarmgnce with this requirement and is

accentaszle,
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Busses 2-3 and 2-4 have evxisting bus transfer schemes that allow con-
tinuity of power supply, should one of the two offsite power circuits
through tre auxiliary transfarmers be 'o«t, by fast-transfer to the other
transformer. This scheme is to be left intact and the new undervoltage
detection schemes will have a 10 second delay to accommodate the fast
transfar if one clrcuit remains available, ‘e find the above

“igatione t> hYe accentable,

We will regquire that testing requirement of the Gray and White dieso!
generators and their associated 0.C, control power supplies (batteries)
be comparable to those that now apply to the Class IE diese! generatsrs

and datteries.

8. Steam Generator A and 2 Short Term Solid Water Operation
The 900 horsepower condensate pumps are the single largest loads
that will receive diesel generator back-up power source pratection,
Tha circulating water pumns rated at 2250 horsepower each have placed
ar additianal restraint on the power svstem, This sigze load is too
large for any of the four diese! generators now on site (red, green, gray
and white). The licensee has proposed to provide a 13.2 kv line from
the Middletown Substation to accommodate the motor starting requirements
of these large lnads., This line will have the capacity to start a
second cirzulating water pumo while supplving power tn the First, Cooling

system requirements are fulfillad by sne pump speration,



The new !3.2 kv offsite transmission |line wil)l originate at the
Middletawn Junction Substation. This substation has a 230 kv and a

115 kv bus tied together by four auto-transformers. This modification
utilizes auto-transformer no. 2 and connects to the 13.2 kv tertiary
winding rated at 25 MVA. The grouc operated air brefk switches on the
230 kv side will be openec t> isolate the transfer from a direct
connect ‘an to the 230 kv system, There is a spare 210 kv line that
terminates on the tower at the entrance to the Middletown switchyard

an one end and terminates on the tower at the entrance to the Three Mile
lsland Switchyard on the other end, This line shares a double-circuit

line of transmission towers with an existing 230 kv line t2 the plant,

At the Middletown Junction Substation, & short line sectinn from the
existing capacitor breaker on the 13,2 kv tertiary of the no. 2 transformer
back to the spare 230 kv conductors must be constructed, The capacitor
bank will be disconnected. The necessary additional relaving will

be aravided far this canacitor breaker to nrotect this new feed.

At the Three Mile Island Substation, a 13.2 kv underground cable
supply from the spare 230 kv conductors will be run around the
southern side of the natural draft cooling tower. This underground
portion of the cable run protects the line from any of the other
incoming lines falling on it, Once arou;d the cn0!ing tower, the line

aoes overhead far one span and terminates on @ 19 MYA 13.2/L,16 kv trans-

farmer. A spare 10 MVA transformer wi11 alss Ye in nlace with manual switching
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capability for energizaticn should the first one fail. These trans-
farmers are located adjacent to the circulating water oump house and the
electrical switchgear bay. The & kv portion of the line ties into breaker
cubicle §-4 on bus 2-5 located within the switchgear bay, This breaker
was originally used to suoply power to circulating water pump CW-P-I1E,
This breaker will have macified relaving t2 accoy™modate the new cower
source. We have reqguirec this alternate powur snource scheme to be
"manual-only’ by approved written procedure. The bus must be cleared

2f all connections following loss of offsite power prinr to reenergization
and subsequent 1cading of the circzulating water pump, There is a normally
open bus tie between busses 2-5 and 2-6. Closing this bus tie gives access

to Five 2f the asrigina! six pumps.

We will require that the 13.2 kv Iine be tested weekly by energizing
busses 2-5 and 2-7 for a short time interval to assure continued
functional capability, There are no phase angle differences between

the existing system and this new !ine so that the connection may be

made on a live bus followed by tripping circuit breaker 23-52 tn prevent
tieing the 115 kv system to the 230 kv system through the plant
distribution system, We further require that circuit breakers T-56-2 and

T-7%-2 be verified open or a daily hasis.
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the applicatinn i< limited to the circulating water oumps.

these pumps are only required for the time window neczessary to
complete the modi‘icatisns to steam generators A and 3 for 'ong

term core cooling.

the time required to have the 13,2 kv line operatisnal is consistent
with the requiremant ta nrovide back-up power as s79n as practizable.
alternative propo als such as the use of diase! seneratars were =%
-onsidered feasible due to the size requirements for starting 22650
horsepower loads and indoor service would require a new building
that could not be built in time based upon existing schedules,

the new line ha- een isolated to the extent practicable from the
210 kv svystem and therefore may survive a 'ocal 230 kv system
disturbance,

given a total grid blackout, there are six combustion turbines

in the clace praoximity of Three Mile Island, These units are

rated 23 MVA each and have black-start remote supervisory

cantral, The system digpatcher in York has supervisary control

of this system with the one exception that the system dispatcher

in Lebanon would have to be consulted as to the position of

certain intervening circuit breakers,

transmission line tower failure could not redner the 13.2 kv

and the 230 kv systems inoperable.




We €ind the addition c¢f the 13,2 kv transmission line as a backup power
saurce to be acceptable given the operational needs and time restraints
present at Three Mile Island Unit 2.

C. Steam Generator A Modifications

These modifications provide a new 700 horsepower high pressJre pump for
circulating water through the sacondary side of the A steam gqererator,
This mew 1008 is in zooled Sv the Nuclear Services River Water System
and the Nuclear Services River Water Purges. The new high pressure
pump will be powered ‘rom bus 2-3 (Gray), the Nuclear Services River
Jater Pumps are power:d from the existing Class IE power system. We
find the power scurce allocations to be consistent with the separation of
the A and B steam generator modifications, to capable of supplying the

oractical requirements of the system and to therefore be acceptable,

). Steam Generator B Modifications

These modificatinns provide a8 new 700 horsepower high oressure
sumo far cirzulating cooling water through the secondary side of the 8
steam gensrator. This new loop is in turn cooled by the Secondary
Services Closed Cooling Water Svstems which utilizes the Secondary
Cloced Cooling Water Pumps, The final couling loop uses the Nuclear
Services River Water Pumps for circulation, The new high pressure
pump will bHe powered from bus 2-4 (white), the se-ondary service closed
¢s0!ing water pumps (C-P-18 and SC-P-1C are powered from LRD motor

cantrayl center (MCC) 2-418 which in turn connests t2 L3 uslt bus 2-41
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and through a 4160/480 volt to bus 2-4, This arrangement allows a

back-up sump (one pump operation meets cooling system requirements)

and is part of the white power system, The Nuclear Services River

Water pumps are existing loads on the Class IE diesels. We find the

above power assignments to be consistent with the separation require-
ments 5¢ keeping the B steam generator cooling svstem on the even numbered
separate busses, to he capadle of supplving the functional racuirements

of the s stem and to therefnre be acceptable,

£. Skid-Mounted Jecav Heat Removal Svstem

This new system will have LB0 vo't motor operated valves
arranged in such a manner that there wili be twn sets of isolation
valves 01 each of the three UHR lines that will be tapped., These valves
will be assigned power sources (Gray and White) in a manner that assures
isolation capability given a single power source failure., The remaining
420 volt motar operated valves will be arranged on a '‘per loop basis
ts allow selection of either of the two new L160 volt LOO horsepower
pumps. These valves and the associated pumps wi!l be powered from
separate busses (Gray and White) to assure system function given a

single power source failure,

Two new 480 volt motor contro! centers will also be provided, All
electric powared equipment (valves, pumps, motar zontro! centers and
cadbling) ~il! be Class IE system qua'ity. Because of the low decay
heat 'evels, suffiziert time is available far mgnual! sperator actisn

assuming loss 2f dower 3r equiphment,
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The secondary cooling loop for the DHR heat exchanger includes an
additional 250 horsepower pumo connected to 430 volt bus 2-44. A
associated motor soerated valves will receive normal power from the
white power system, Should the white power system fail, backup power
can be nrovided ‘rom the grav system by closing the normally open

ous tie Lrmaker BDetwren bHuses Tekk and 2-3L4, Ve reguire this tie
Srraker he racked-nut at all tines ard only ¢'~sed upon the failure

of the white power system 3y asproved written nracedure,

This svstem will mot be used concurrently with the steam generatsr
:30ling modes describes abave and therefare does not affect diese!
generatsr capacity. We find the electrical power aspects of this

design as descrived above to be acceptable.

F. Reactor Coolant Prassure Contral System

A1l electrical eguipment and isstrumentation required t»
operate the system aro powered from the grav and white sounr systems,
T-e charaing aumps (h and 8) are rated 100 rorsenswer and are powerad
from 420 valt motar control centers 2-32A (gray) and 2-L22 (white)
respactively, The charging water storace tank heater is rated at 199 kw
and will be powered fram bus 2-45, There are a number of small Inads

associated with thig system that have not been assioned power sources,
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The system will be aut.mated as soon as passihle but this mav not
sccur befare initial speratinn. A motor operated isnlation valve will
be pravided t3 automaticallv close when the water level [~ the tank
nearest the reactor conlant system is approximatelv one tnird full,
This is ta preclude the intradustisn of nitrngen ints :hc reactor

szalart s sten,
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Qua'litv Assurance Program ror T™| 2 System Madifications

The NRC Technica! Review Group has reviewed and evaluated the Juality
Assurance (QA) Program of GPU/MetEd and of their major subcontractors
far the TM1-2 sy<tem modifications, These QA Programs recognize the
yniqueness of the T™I|-2 plant condition and bclgnco the schedule
urqency far comaletion of svstem modifications against the extent of

gonlizatian of traditinnal (A oragram practices consistent with

maintaining assurance that soecified system requirement: are met,

The GPU/Metfd QA Program has been specifically tailared for the TMI-2
system modifications, The Program will apply QA criteria of 10 CFR
Acpendix B commensurate with the specified system reguirements and
wil) be compatible with the MetEd Operations QA Program previously
accepted by NRC, GPU/MetEd has established a QR organization at the
T™|-2 site specifically responsible for the system modification (A
activities, This staff is experienced in all QA disciplines and
associated tichnical fields, including mechanical, electrical! and civi!
engineering as w !! as welding and non-desctructive examination. The
GPU/MetEd QA Manager and QA engineers were bhrought in from the Forked
River facility, GPU/Metfd is the lead responsible QA organization
for the TMI=2 system modification program, Their QA Program will
provide surveillance over the activities of their subcontractors,
including Jestinghouse and Burns & %0e. Jestinghouse has established

8 QA Procram to contral (A sctivities associated with design, pro-



curement and vendor component fabrication related to the skid mounted
Backup DHR system modification, Westinghouse has organized an experienced
QA staff specifically responsible far this task, Vestinghoure will

also provide svstem installation and pre-operational testing procedures
and on site technical supervision which will be conducted subject to

the 2PY/Merfd TA Pragranm,

3urns & Moo is responsiple “ar establishing designs Far the ather TMI-2
system modifizations, including the desians for the Reactor Coolant

Pressure Control System, the A and B Steam Generator Cnaling Svstem,

Burns and Roe is implementing design contro! CA practices which assure
that appropriate quality standards are specified and included in dgesign
documents that provide for verifying or checking the adequacy of design
and that will contro! design changes, The GPU/MetEd QA Program will
orovide QA surveillance far the follow=9n activities for these systems,

including orocurement, fabrization, installatinn and testing,

The NRC Regiona! 0°Fice of Inspection and Enforcement has available
qualified QA staff experienced in mechanical, electrical and civil
engineering disciplines and welding and non-destructive examination
to provide surveillarce of system modification activities at ™I 2

site and at squipment vendar fazi'ities as necessary.
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Based an cur review and evaluation of the JA nractiges, zontrols, and
or3anizatisn of GPU/MetEd and their major subcontractors, we conclude
that these QA Programs will assure meeting the criteria of 10 CFR 52
Aspendi« 8 commensurate with the TMI-2 system modification requirements

and are acceptable,



