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1.0

1.1

i.2

NTRO N R TION

INTRODUCTION

detropolitan Eaison Company (Met-Ed) applied for a license to
construct and operate Three Mile Island Nuclear Station Unit 1
(TMI-1) on May i, 1967 (TMI-l is jointly owned by Met-Ed, Jersey
Central Power and Light (JCP&L), and Pennsylvania Electric
Company (Penelec) but operated by Met-Ed. Met-Ed, JCP&L and
Penelec are wholly owned subsidiaries of General Public Utilities
(GPU).) Following issue of the Atomic Energy Commissions (AEC)
Safety Evaluation Report (February 5, 1968 as supplemented April
26, 1968) and hearings before the Atomic Safety and Licensing
Board (ASLB) the AEC issued a permit to construct TMI-1 (CPPR=40)
on May 18, 1968.

On March 2, 1970, Met-Ed filed the Final Safety Analysis Report
(FSAR) and Operating License Ap,lication for TMI~-l. The applica=-
tion was for operation atL a core power level of 2535 megawatts
thermal (MWt) based on Babcock & Wilcox (B&W) analvses perforaed

for a core power level of 2568 MWt. Based on its SER issued Jur.:
11, 1973, the AEC issued Operating License DPR-50 on April 19, 1974.

TMI-1 achieved initial criticality on June 5, 1974 and was
declared "Commerciai” on September 2, 1975. Since commercial
operation TMI-l has been refuelled five times. The unit was
ready to begin operation on the fifth core on March 28, 1979 when
the TM1-2 accident occurred. Until conditions at TMI-2 were
fully understood Met-Ed decided to keep TMI-l shutdown. On April
16, 1979, Met~Ed committed to providing the NRC with significant
advance notice prior to startup of TMI-l.

On June 28, 1979, Met-Ed informed the NRC that TMI-1 would not be
started up until certain plant modifications were completed. The
NRC issued an Order on July 2, 1979 that TMI-l remain shutdown
until after a public hearing and further commission order. The
Commission issued a further Order and Notice of Hearing on August
9, 1979 which included a list of requirements which the Director
of NRR had recommended as a condition for restart of T™I. This
report addresses these recommended requirements, except that the
requirements for a demonstration of managerial capability and
financial resources and of financial qualifications will be
separately addressed.

REPORT ORGANIZATION

This report is composed of eleven (11) sections which, combined,
cover the August 9, 1979 Order requirements. All requirements of
a related nature are discussed in a single section. For example
all requirements related to plant hardware modifications are
presented in Section 2 and referenced by other Sections as
appropriate. Section 10 provides a discussion of how a require-
ment is met or where in the report the discussion can be found.

1-1
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1.3

ABBREVIATIONS

Abbreviations or Acronyms are frequently used throughout this

report. The ones more commonly used are defined below:

ACRS

BawW
CRDM

DH

ECCS

ES

FSAR

HPI

ICs

LOCA

LPI

MU

NPSH

NRC

PORV

PRZK (PZR)
psig

QA

RB

RCDT

RCP

RCS

SFAS (ESFAS)
™I

Advisory Committee on Reactor
Safeguar«

Babcock & & .ox

Control Rod Drive Mechanism

Decay Heat

Emergency Core Cooling System

Engineerec Safeguards

Final Safety Analysis Report

High Pressure Injection

Integrated Control System

Loss of Coolant Accident

Low Pressure Injection

Makeup

Net Posjtive Suction Head

Nuclear Regulatory Commission

Power Operated Relief Valve

Pressurizer

pounds per square inch gauge

Quality Assurance

Reactcer Building

Reactor Coolant Drai.. Tank

Reactor Coolant Pump

Reactor Coolant System

Safety Features Ac*uation System

Three Mile Island

"
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2.0

2.1

2.1.1
2.1.1.1

Zeloalalel

2.1.1.1.2

2.1.1.1.3

RLANT MODIFICATIONS

GENERAL

The plant design features related to safe operation have been
described in detail in the TMI-l FSAR and in various submittals
tn the NRC since the issuance of TMI-l's Operating License on
April 19, 1974, Further modifications are being made to the
plant in response to the staff's recommendations contained in the
Commission's Order dated August 9, 1979. These modifications are
described below and will be completed before startup of TMI~l or
shortly thereafter. Modifications to be completed before startup
are described in Section 2.1.l1 and modifications which may be
completed later are described in 2.1.2. In addition Section
2.1.3 describes certain additional modifications not included in
the staff’'s recommendations. These modifications were proposed
by Met-Ed in its June 28, 1979 letter to NRC and are to be
completed prior to restart of TMI-l.

Short-Term Modifications

Control Grade Reactor Trip on Loss of Feedwater/Turbine Trip

System Description

The B&W designed Control Grade Reactor Trip System will be
installed at TMI-l in order to implement a reactor trip upon loss
of both r~in feedwater pumps or upon a turbine trip. This system
utilizes existing trip signals for loss of feedwater pumps and
turbine trip from within the ICS system. These signals are OR'ed
and utilized to trip both AC CRD trip breakers. This will result
in a trip of the reactor.

Design Bases

The B&W Coantrol urade Reactor Trip System is designed to provide
a reactor trip upon loss of main feedwater pumps or a turbine
trip as an anticipatory trip. This would preclude reactor trips
on high pressure for the anticipated transients conditions, thus,
reducing any challenges to the PORV/Pressurizer Safety Valves.
This system is designed as an interim system until a "safety”
grade reactor trip system is available (See Section Later).

System Design

The B&W Control Grade Reactor Trip System is intended to provide
a reactor trip upon loss of feedwater or turbine trip for the
period of tine that is required to install a "safety” grade
reactor trip. The control grade scheme utilizes trip signals
originating within the ICS which have proven reliability. These
same signa.s supply the input to the ICS to provide for the
automatic runback of the plant for thse transients. The B&W
Control Grade Reactor Trip provides a bypass arrangement in order
to allow for power escalation, starting the main turbine and
normal shutdown of the main turbine. 2
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2.1.1.1.4

2.1.1.1.5

2.1.1.1.6

System Operation (See Figures 2.l.l1-1, 2 and 3)

Relays 86X-TT and 8G~FPF including the field contacts associated
with them already reside in the ICS. Note that the field con-
tacts close to convey the respective trip states. The trip of
both main feedwater pumps energizes relay 86/FPF. Upon loss of
both main feedwater pumps, relays 86-1/RTFT and 86=2/RTFT de-
energize due to the opening of contact from 86/FPF. When relays
86-1/RTFT and 86-2/RTFT de-energizes 2 output contacts cause a
reactor trip by means of the CRD trip breakers.

A trip of the main turbine cuases closure of the contact in
series with the existing relay 86X/TT. Relay 86X/TT energizes,
opening a contact in series with relays 86-1RT/FT and 86-2/RFT.
De-energizing relays 86=1/RTFT and 86=2/RTFT causes a reactor
trip as described above. A bypass feature has been designed to

allow for power escalation, normal starting and stopping the main

turbine. The main turbine trip bypass will be placed in effect
only by automatic action w hen the reactor power is equal to or
less than 20Z. When reactor power increases above 20%, the
turbine bypass feature is automatically removed.

Assuming reactor power is above 20%, then if power is decreased
to 20% or below, relay 97/NPL-2 closes a contact energizing relay
86/TTBP. Relay 86/TTBP closes a contact and implements the
turbine trip bypass. Relay 86/TTBP annunciates in the control
room that the turbine trip is bypassed. When reactor power is
increased above 20%, the turbine tripbypass is removed.

In order to allow for normal start-up of the main feedwater
pumps, a bypass scheme is provided. The bypass is placed in
effect only by automatic action when reactor power is equal to or
less than 10Z. When reactor power increases above 10%Z, the
bypass is automatically removed. When reactor power is decreased
to 10% or less, relay 96/NLP-2 closes a contact energizing relay
86/FTBP. Relay 86/FTBP closes a contact and implements the main
feedwater pump bypass. Relay 86/FTBP annunciates in the control
room that the main feedwater pump trip is bypassed. When reactor
power increases above 10%, the main feedwater bypass is automati=-
cally removed.

Design Evaluation

The B&W Control Grade Reactor Trip scheme provides an anticipatory
trip to the reactor, reducing the number of reactor trips on high
pressure. This scheme utilizes ICS trip signalc which have been
proven during past operating experience.

System Safety Evaluation

This system interfaces with the existing ICS and CRD trip
breakers; however, its operation does not interfere with any

2.1-2 ]02‘ *9



provide for a fajil-safe arrangement, i.e., the reactor will trip.
This scheme aoes not reduce any margin of safety and, in fact,
enhances nuclear safety.

2.1.1.1.7 Start-up Testing

This scheme will be tested during installation to verify its
operation prior to start=-up.

ro
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2.1.1.2

2'1.1.2.1

2.1.1.2.2

2.1.1.2.3

2.1.1.2.4

Posit’on Indication for PORV and Safety Valves

System Description

The purpose of this modification is to provide the Control Room
Operator with information on the status of the pressurizer
electromatic relief valve RC-RV2 and the pressurizer code safety
valves RC-RV1A and RC-RV1B. Discharge flow w!ll be measured

by differential pressure transmitters connectrd across elbow

taps downstream of each of the valves. In andition, the electro-
matic relief valve will be monitored by accilerometers mounted

on the valve. These will detect flow if the valve opens.

Alarms and indications will be provided in the control room to
inform the operator if any of these valves are open.

Design Bases

A reliable and unambiguous indication will be provided to the
Control Room Operator if the pressurizer electromatic relief
valve or code safety valves open. The monitoring system will
remain functional in containment conditions associated with any
transient for which valve status is required by the operator.
Redundant and diverse means will be provided for monitoring the
electromatic relief valve (RC-RV2). The monitoring systems will
remain functional during a loss of off-site power. All equipment
inside containment will be seismically mounted. The integrity
of existing safety related systems will not be impaired bv this
modification.

System Design

All of the system components have been selected for reliable
operation and, where applicable, for operation under adverse
conditions inside containment. The differential pressure trans-
mitter model has been qualified for nuclear applications inside
containment. The accelerometers and their associated electronics
have been previously qualified for nuclear applications in the
Loose Parts Monitoring System. The monitoring systems will be
supplied from on-site electrical power supplies. Diverse and
redundant means will be used for monitoring of the electromatic
relief valve. Both differential flow measurement and acoustic
detectors will be provided.

Design Evaluation

Elbow taps are widely used for flow measurement in fluid systems
and a great deal of empirical data is available for calculating
expected differential pressure across elbow taps for given flow
conditions. Calculations have been made, using conservative
assumptions, to demonstrate that a satisfactory signal will be
generated when any of the valves open. Calculations have been
made for saturated, liquid and two phase flow. Tests run by

B&W at their Alliance facility have confirmed the feasibiiity of
this approach.

2.1-4 | 102] ‘Sp



2.1.1.2.5

2.1.1.2.6

2:1:1.3

2.1.1.3.1

2,1.1.3.1.1

Acoustic monitoring of the electromatic relief valve makes use
of well proven equipment and techniques which have been used
in the B&W Loose Parts Monitoring System. Tests run on this
valve at the B&W Alliance facility demonstrated that the
acoustic monitoring system gave satisfactory results.

Safety Evaluation

Instrument taps will be installed on elbows in the discharge
piping of pressurizer code safety valves RC-RV1A and RC-RV1B
and electromatic relief valve RC~-RV2. This piping is classified
as N2, Seismic I. Analysis has been performed to demonstrate
that this modification will not degrade the integrity of the
existing pipe. The pipe classification has been maintained up
to and including the instrument root valves. The mounting of
new zquipwent which will be located in the vicinity of safety
related systems has been analyzed to ensure that no hazardous
missiles will be generated in a seismic event. It has been
concluded that this modification will not degrade any safety
related systems.

Instrumentation

The output signals from the three differential przssure traus-
mitters will be displayed on indicators in the control room.
They will be calibrated in "inches of water'. Each signal will
also go to an alarm bistable. A control room alarm will be
initiated if any of the signals exceed a pre-determined value.
This will alert the operator that one of thc valves is open.
The differential pressure signal will also be monitored by the
plant computer for logging, trending, and alarm functions.

The outputs from the accelerometers which will be mounted on
RC-RV2 will be processed by monitoring equipment installed in
the existing Loose Parts Monitoring Cabinet. An output signal
indicative of flow through the valve will be displaved and
recorded locally. A control room alarm will be initiated if
flow is detected. This signal will also be monitored by the
plant computer for logging, trending, and alarm purposes.

Emergency Power Supply Requirements for Pressurizer Heaters,

PORV, Block Valve, and Pressurizer Level Indication

Pressurizer Heaters
System Description

The purpose of this modification is to provide redundant
emergency power for the 126 KW of pressurizer heaters required

to maintain natural circulation conditions in the event of a

loss of offsite power. A manual transfer scheme will be in-
stalled to transfer the source of power for 126 KW of pressurizer



2.1.1.3.1.2

2.1.1.3.1.7

2.1.1.3.1.4

heaters from the balance of plant (BOP) source to a "Red"
eigineered safeguards (ES) source. A similar manual transfer
scheme will be installed to transfer the source of power for
126 KW of pressurizer heaters from the BOP source to a "Green"
ES source. Each manual transfer scheme will have double
isolation on each end of the transfer and have mechanical key
interlocks to govern the order of the transfer procedure.
F.qure 2,1-4 1is a schematic representation of these transfer
schemes.,

Design Basis

Babcock and Wilcox has recommended that at least 126 KW of
prz2ssurizer heaters be restored from an assured power source

w' thin two hours aftcr a loss of offsite power. Separation and
isolation of Class (E equipment and circuits from non-Class IE
ejuipment and ciccuits will be in accordance with Regulatory
7uide 1.75.

System Cesign

Existing spare Class IE 480 volt circuit breakers on the "Red"
and "Green" ES systems will be utilized for the two transfer
schemes. Four new three-phase Class IE qualified disconnect
switches will be utilized. A disconnect switch will be installed
in series with each of the above mentioned Class IE 480 volt
circuit breakers. A disconnect switch will also be placed in
series with each of two non-Class IE pressurizer heater group
circuit breakers. A\ pressurizer heater group corresponds to

i26 KW and there are a total of thirteen such groups. Class IE
qualified power cable will connect the load sides of the dis-
connect switches as shown in Figure 2.1-4, Class IE qualified
under-voltage relays will be installed on each ES bus. They will
initiate tripping of the ES circuit breaker vo the pressurizer
heaters when the bus voltage drops below its set point. The set
point will be chosen so that starters on the ES bus can pickup

if energized and the voltage at the ES motors is not lower than
their ratings allow. The remainder of the electrical power
distribution system to the pressurizer heaters will remain as it
presently exists.

System Operation

All pressurizer heaters will be powered from the BOP electrical
power distribution system when offsite power is available. Upon

a loss of offsite power, manual transfers will enable each of the
onsite emergency diesel generators ("Red" and "Green') to provide
power to 126 KW of pressurizer heaters when the diesel generators
can accommodate that load. Procedures will call for tripping
non-essential loads to accomplish this within the two-hour require-
ment. Mechanical key interlocks will dictate that the order of
events in the transfer from BOP to ES power source will be as
follows:

2.1-6 1021 v
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2.1.1.3.1.5

2:1.1.3.1.6

2

"o

«1:1:.3.2

el:1:3.3

«1.1.3.4

A. Open the pressurizer beater group circuit breaker.

B. Open the disconnect switch associated with that
pressurizer heater group circuit breaker.

C. Close the disconnect switch associated with the ES
circuit breoaker.

D. Close the ES circuit breaker.

When offsite power is restored, the reverse procedure will be
used to transfer back to the BOP source.

Safety Evaluation

The manual transfer scheme design provides double Class IE
separation of the ES system from the BOP system - the ES
circuit breaker and the disconnect switch. Taking into account
th2 single failure criteria, faults on the BOP system will, at
most, cause the loss of one 480 volt ES system. The transfer
scheme design also precludes the connection of the 'Green' ES
system to the "Red" ES system.

Inservice Testing Requirements

The emergency diesel generator loading procedure will be rewritten
to incorporate this modification. Therefore, these transfer
schemes will be tested when the emergency diesel generators are
tested.

Power Operated Relief Valve (PORV)

The present plant design is such that emergency diesel generator
power will be supplied to the PORV (RC-V2) upon loss of offsite
power. The PGRV is powered from the 250 VDC Distribution Panel
IC which in tura is powered from the "Red'" and '"Ye.low" ES
batteries and ES Battery Chargers 1A, 1C, and 1E.

Block Valve

The present plant design is such that emergency diesel generator
power will be supplied to the block valve (RC-V3) upon loss of
offsite power. The block valve is powered from the 480 V
Enginerred Safeguard Vulve Control Center 1C.

Pressurizer Level Inetrumentation

The present plant design is such that emergency diesel generator
power will be supplied to the pressurizer level instrumentation
power supplies (RC-1-LT1, RC-1-LT2, RC-1-LT3) upon loss of offsite
power. The pressurizer level instrumentation power supplies are
part of the ICS, NNI System, and are powered from the 120 volt
ICS, NNI Power Distribution Panel ATA. That panel is, in turn,
powered from ths: 120 volt Vital Distribution Panel VBA.

217 1021 354



2.1.1.4

2.1.1.4.1

2.1‘1.4.2

2.1.144.2

POST LOCA HYDROGEN RECOMBINER SYSTEM

System Description

The purpose of this modification is to provide a system which
shall serve as a means of controlling combustible gas concentra-
tions in containment following a loss of coolant accident (LOCA).
After @ LOCA, the containment atmosphere of a PWR is a homo=
geneous mixture of steam, air, solid and gaseous fission products,
hydrogen and water droplets containing boron, sodium~hydroxide
and/or sodium thiosulfate. During and following a LOCA, the
hydrogen concentration in the cortainment results fror cadiolytic
decomposition of water, zirconiva-water reaction and aluminum
reacting with the spray solution.

If excessive hydrogen is generated it may combine with oxygen in
the containment atmosphere. The capability to mix the combus=
tible atmosphere and prevent high concentrations of combustible
gases in local areas is provided by the reactor building ventila-
tion system. The hydrogen combiner system must be capable of
reducing the combustible gas concentrations within the contain-
ment to below 4.1 volume percent.

The recombiner shall be capable of removing containment air mixed
with hydrogen, recombine the hydrogen and exhaust the processed
air back into the containment. Thir system is not rzquired
during normal plant operation.

Design Basis

The recombirer system shall meet the design and quality assurance
requirements for an engineered safety feature in terms of redun=-
dancy for active components, electrical power and instrumentation.
The design bass for the system shall be a loss=of=-coolant accident
(LOCA) with hydrogen generation rates calculated in accordance
with NRC Regulato 'y Guide No. l.7.

The bydrogen recombiner to “e utilized for the system shall be
the Rockwell Internatioral, Atomics International Div. recombiner
unit purchased for TMI Unit No. 2.

One hydrogen recombiner will be installed prior to restart. The
second (redundant) recombiner need not be installed, however, the
piping system, electrical power supplies and structural provisions
shall be installed and available. The second hydrogen recombiners
shall be installed after an accident within the time period
available before they need to be operational.

The system wiil be designed to meet the criteria of NRC Regula-
tory Guide 1.7, the acceptance criteria of SRP 6.2.5, NUREG 0578
(July 1979), 10CFR50 Appendix A-General Design Criteria for
containment design and integrity and 1UCFR100 Reactor Site
Criteria for limits of offsite releases.

2.1-8
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2.1.1.4.3

2.1.1.4.4

System Design

Tne system design provides an installed and a location with
instzlled piping fer a future redundant hydrogen recombiner. The
recombiners will be located in the I‘:termediate Buildirg at floor
. .evation 305 ft., in the Leak Rate Test equipment area, as shown
in Fig. 2.1=6., This system will utilize the existing "Contain-
ment Vessel Leak R.te test” penetrations (nos. 415 and 416) as
shown diagrama*ically in Fig. 2.1-7.

Since only active component failure needs to be considered,
common containment penetrations will be utilized for the redun-
dant recombiners. All active components will be redundant and
will be provided with independent puwer supplies.

All system components forming the containme: . boundary will meet
the containment isolation criteria and will be designed to Safety
Class 2 per ANSI B-31.7. All system supports will be design-
ed for the DBE as seismic class S-I. TI ' recombiners will be
powered f-om Class lE power sources. 1 e inside containment
isolation valves will be solenoid, dc power, operated valves.

The recombiner cooling air will be discharg:d directly to the
outside environment. An evaluation will be performed to demon=-
strate that potential releases of intermediate .iiding air used
for recombiner cooling will not result in off si.: releases in
excess of JOCFR100.

System Opecation

The system is designed to maintain the hydrogen concentration
inside containment below the 4.1 percent by volume, lower flam-
mability limit of h+drogen.

Based on the hvdrogen generar’on rate calculated in accordance
with NI'C Reg. Guide 1.7, the hydrogen recombiner should start
processing the containment gases when the hydrogen concentration
reaches 3 percent by volume of the total containment,

Thz fecombine:r Lis ;laced ir*- operation by opening the contain-
ment isolation valves after "av_ig sampled the containment
atmosphere and then turning on the recombiner from its remote-
local panel. Local monitoring of the control panel is required
until the reaction chamber reaches the required temperature for a
self sustaining reaction between hydrogen and oxygen. Once the
system is in a recombination mode, only periodic inspecticun at
the control panel is required. A single remote recombiner alarm
is provided in the main control room to advise the operator of an
operating problem with the recombiner.

When the hydrogen concentration has dropped to an acceptable

level, the system is shutdown and the containment isolation
valves are closed.

i 1021 056



2.1.1.4.5

2-1.1.4.6

Safety Evaluation

The hydrogen recombiner system is designed as a nuclear safety
class 2, sesimic class S-I system with class lE power supply.

Containment integrity is normally maintained by double valve
isolaticn (with a valve inside and another outside containment).
While the recombiner is being utilized for post-LOCA hydrogen
control, contairment integrity at the penetration is maintained
by a single, manually operated, locked closed valve located
outside of containment and the redundant isolation is provided by
a blind flange also located outside containment.

In order to insure the ability to draw and return containment
atmosphere, considering single active failure of the power
operated inside containment isolation valve, two such valves are
provide per penetration with each of a redundant pair of valves
powered fromalternate dc pwoer supplies. These isolation valves
are designed to fail closed on loss of power in order to maintain
containment integrity.

All other active components have redundancy by virtue of the
redundant recombiner skid and control panel. Each panel may be
powered by either the "Red” or "Green"” Engineered Safeguards
System power supply.

Off site releases due to leakage and discharge to the atmosphere
with the recombiner cooling air will be evaluated to demonstrate
these releases to be below the 1OCFRIO0 limits.

Inservice Testing Requirements
No inservice testing is required for the Hydrogen Recombiner
System. However, normal inspection, testing and maintenance will

be performed in accordance with standard plant operating proced-
ures.
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2.1.1.5

2.1.1.5.1

CONTAINMENT ISOLATION MODIFICATIONS

System Description

The functional requirements of the additional -ontainment isola-
tion signals are the following:

1.

2.

3.

Provide diverse containment isolation signal from the appli-
cable reactor trip, high radiation, 1500 psig SFAS, or pipe
break signal. These signals will assure that radioactie
material is not transferred out of the reactor building
before a 4 psig isolation signal is reached.

All lines open to the containment atmosphere or connected
directly to the RCS (either normally or intermittently which
can result in transfer of radioactivity outside containment),
which are neither part of the Emergency Core Cooling Systems
nor suppert for RCP operation, should be isolated on reactor
trip.

In order to maintain non-ECCS support services fo RCP opera-
tion, the following service lines should be classified as
Seismic Category I and closed on the following signals,
provided that the piping is protected from pipe whip and/or
jet impingement (see Fig. 2.3-5), Deletion of 4 psig RB
Isolation Signal Logic):

a. Reactor coolant pump seal return should be isolated on 30
psig reactor building pressure signal or by the operator
through remote manual operation on high radiation alarm.

b. Nuclear Services Closed Cooling (NSCC) water and Interme-
diate Closed Cooling (ICC) water should be isolated by
the following:

i. With the exception of the ICC supply to the CRDM
coolers, the 30 psig reactor building pressure signal
shall isolate these services into containment.

ii. The ICC supply to the CRDM coolers shall be isolated
by the 4 psig reactor building pressure signal.

iii. Pipe line break isolation shall be provided by either
a line break detection and isolation signal or by
upgrading the pipe lines to seismic category I and
demonstrating that the piping is protected from or
can withstand jet impingement and that the only other
pipe that can break the NSCC and ICC pipes by pipe
whit is the Reactor Coolant piping.

c. Normal fan cooler coils should be isolated on 30 psig
reactor building pressure signal and the piping upgraded
to seismic category I.

2.1-11
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5.

6.

In order to utilize specific systems which have been auto-
matically isolated, an isolation signal override capability
is required. The isolation signal override shall be either
on a total basis or on an individual penetration basis
dependent on the isolation signal source and the penetration
which is to be opened. See Table 2.3~1 for a listing of
penetrations and the required isolation override require-
ments.

The radiation monitoring shall be accomplished at the loca-
tions indicated on Table 2.3-2.

High Radiation alarms shall be provided in the control room
for each radiation monitor that provides a high radiation
closure signal nd for the RC pump seal retura line. Each
alarm window shall also identify the valves which it is
closing or is to be closed by the operator.

Specific requirements for each containment isolation valve
are tabulated in attached Table 2.3-3. This table identifies
the isolation signal for each valve and pipe upgrading
requirements for each piping system.

Before the existing 4 psig reactor building pressure isola-
tion signal may be deleted from the plant design, the piping
system must be evaluated, utilizing the logic shown in
attached Figure 2.3-5, to demonstrate that containment
integrity will be maintained.

Containment isolation signal override capability will be
provided in accordance with attached Table 2.3-1 which lists
the following types of overrides:

a. Individual Isolation Signal Bypass - This override shall
be capable of bypassing only the specific isolation
signal to the appropriate valves associated with only the
penetration which it is desired to open. This type of
override is noted by an "I" on Table 2.3-1. The initiat=-
ing isolation condition may still exist when utilizing
this override.

b. Common Isolation Signal Bypass = This override shall be a
common override capable of bypassing only the specific
isolation signal to all of the appropriate valves asso-
ciated with the various penetrations which may be desired
to open by the operator. The common isolation signal
bypass shall also provide the override for the individual
isolation signal bypass. This type of override is noted
by a "c” on Table 2.3-1. The initiating isolation
condition may still exist when utilizing this override.

€. Automatic Isolation Signal Bypass - The isclation
signal for this type of override shall automatically be
cleared although the initiating isolation condition may
still exist. This will allow the operator to simply push

1021 159
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2.1.1.5.2

the valve switches to "open"” position in order to re-open
the valves. This feature is used only for the RC system
letdown isolation valves after they have been closed by a
reactor trip only. This type of override is noted by an
"A" on Table 2.3-1.

d. No Bypass Capability = This override shall not permit the
operator to re-open the valve unless the initiating
condition is removed. If the isolation valves have been
re-opened and the initiating condition re-occurs then the
valves shall again be isolated.

The containment isolation overrides shall be on an
individual signal source basis such that overriding the
isolation signal due to one source will still allow the
valves to be isolated by a second isolation source if it
is activated.

Design Bases

1.

2.

5.

The diverse containment isolation system shall meet the
single failure criterion of IEEE No. 279.

Redundancy of sensors, measuring channels, logic, and actua-
tion devices shall be maintained and not be degraded by the
modifications.

Electrical independence and physical separation shall be in
accordance with IEEE-383, where practicable. If not possible,
existing physical separation criteria will be maintained.

Switches, independent of the automatic instrumentation, shall
be provided for manual control of all containment isolation
valves modified.

Manual testing facilities shall be provided for on-line
testing to prove operability and to demonstrate reliability.
Plant operation should not be adversely affected.

All new instrumentation shall meet the environmental and
seismic requiremexats of IEEE-323.,

The status of all containment isolation valves shall be
provided in the control room and not be affected by the
modifications.

Non-safety related radiation isolation signal will meet all
of the above criteria with the following exceptions:

a. The system will not be seismically qualified.

b. Testability requirements of IEEE-279 will be met to the
extent practicable.

1021 40
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2.1.1.5.3

Design Evaluations and Systems Operation

In order to cover a broader spectrum of events for which contain-
ment isolation is desirable, the reactor trip signal is used as a
diverse containment isolation signal. Since a reactor trip
signal occurs on low pressure (1800 psig) it is anticipatory of
SFAS and occurs prior to SFAS initiation. Tterefore the NRC
directive would be fulfilled in a conservative way by the reactor
trip signal rather than the SFAS signal.

The use of the RPS system would provide isolation for the follow-
ing events:

a. kod withdrawal accidents

b. Loss of coolant flow

c. Feedwater line break or loss of feedwater

d. Small steam line break accident outside containment (isola-
tion of containment lines is still desirable)

e. Ejected rod accident

f. Boron dilution accident

g+« Cold water addition

h. Iodine spikes or crud burst after trip

i. Loss of offsite power or station blackout

The 1500 psig SFAS signal would not isolate containment for items
a, b, c, f, g, h and i. Isolation on 1500 psig SFAS for items d
and e would not cover a full spectrum of events.

As discussed above, lines which will be isolated on reactor trip
are:

a. reactor building sump

b. RCDT gas vents and liquid discharge

c. RCS sample lines

d. containment purge lines

e. RCS letdown

f. demineralized water

g. OTSG sample lines (due to primary to secondary leaks)

Closure of these paths by a signal that is not dependent on
building pressure assures that there will be no uncontrolled
radioactivity release from containment for design basis events.

With the exception of the letdown and the demineralized water
valves, the above lines are normally isolated. If these lines
receive an isolation signal after a reactor trip the plant
condition is not degraded. The letdown lines is normally open,
and it is immediately closed by operator action after reactor
trip.

Special design provisions will be taken with letdown line isola=-
tion. If neither 4 psig building pressure nor high radiation
exists, the operator will be able to reopen the valve on demand.
if eithe rof these signals does exist, however, the operator can
only reopen the letdown valve by overriding the closure signal to
the valve.

2.1-14 1021
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The demineralized water line is normally open to provide purging
of the reactor coolant pump number 3 seal. The purging prevents
boron building in the seal. Loss of this, function is not a
concern. Westinghouse, the pump manufacturer, has stated that
loss of seal purging has been determined not to affect the seal;
in fact, at the owners discretion, some pumps are being operated
without the purge water connected.

Individual high radiation signals will be used to prevent re-
leases outside containment for the:

1. Reactor building sump drain

2. Reactor coolant system letdown line

3. Reactor coolant drain

4. Reactor building purge (monitor already exists)
5. Reactor coolant sample lines

6. OTSG sample lines

7. Reactor coolant pump seal return (alarm only)
8. Intermediate closed cooling water

Intermediate closed cooling water will be isolated on high
radiation in order to prevent inadvertent releases due to let-
down cooler leakage into the ICCW system. Isolation of the

ICCW system will not jeopardize operation of the reactor coolant
pumps. The pumps can run for approximately one week with only
seal water providing the cooling for the pump seals. Plant
operating procedures will be revised in order to address re-
initiation of ICCW cooling of the seals for periods longer than
one week.

Individual raidation isolation have been chosen in lieu of a
general radiation isolation signal for the following reasons.
First, reactor trip isolation will be anticipatory of a high
radiation condition. Second, individual isolation is more
sensitive to isolating the source of activity. For example, a
general radiation signal based on dome activity would not detect
a source of activity being added to the RCDT.

Once containment isolation is completed, certain lines may have
to be reopened in order to support post trip or post accident
operation. Table 3 of Appendix A provides a list of override
capability for each of the lines receiving either: reactor trip,
high radiation, or 4 psig or 30 psig building pressure isolation
signals.

Plant procedures will govern the conditions under which any of
these overrides are utilized. In genera, the prerequisite for
override is a determination that neither an accident condition
nor a radiation hazard exists. If either of these conditions
exist, then specifics as to if or when the isolation can be
bypassed will be developed on a case by case basis.

Individual reactor trip override capability has not been supplied
for all lines except RCS letdown. When a stable post trip
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2.1.1.5.4

2.1.1.5.5

condition is achieved, the operator can bypass the containment
isolation eignal ar the system level in order to reestablish
control of these s, - ems.

References
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reactors dated April 5, 1979, 1E Bulletins 79-05A, 79-05B,
79-05cC.

2. 10CFR50, Appendix A, General Design Criteria 55, 56, and 57.

3. B&W Company, Nuclear Power Generation Division, dated 5/22/79,
"Recommendations for Short-Term Changes to Containment
Isolation Systems as a result of the Three Mile Islaid Unit 2
Accident.”

4., B&W Company, Nuclear Power Generation Division, dated 5/22/79,
"Recommendations for Long-Term Changes to be Considered to
Containment Isolation Systems.”

5. UJ.S. Nuclear Regulatory Commission. Standard Review Plan
Section 6.2.4, Containment Isolation System, U.S. Nuclear
Regulatory Commission.

6. U.S. Nuclear Regulatory Commission. TMI Lessons Learned Task

Force Status Report and Short Term Recommendations. NUREG-0578,

July 1979,
Safetv Evaluation

The selective addition of the containment isolation signals on
high radiation, reactor trip and 30 psig building pressure does
not compromise plant safety for the following reasons:

l. The system is designed as safety grade and single failure
proof (except for high radiation isolation). Thus, the
system will perform its safety function when r-quired. Thus
the probability of containment isolation occurring when
needed is increased.

2. Spurious initiation of an isolation signal will not introduce
transients into the plant that are of significance. Thus, no
new accidents/transients are introduced into the plant
design.

Finally, the design meets the intent of all NRC directives to
Met-Ed regarding containment isolation namely the addition of
isolation on high radiation, and low RCS pressure. The design
meets the requirements of Standard Review Plan 6.2.4 to the
extent practicable.
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2.1.1.6

2.1.1.6.1

2.1.1.6.2

2.1.,1.6.3

2:1,1.6.3.1

2.1.1.6.3.2

Instrumentation to Detect Inadequate Core Cooling

System Description

The purpose of this modification is to provide instrumentation
for detection of inadequate core cooling as required by para-
graph 2.1.3.b of NUREG 0578. It consists of the following parts:

A. Connecting in-core thermocouples to plant computer.

B. Providing a wide range reactor outlet (TH) temperature
measurement.

C. Providing control room indication of reactor coolant
saturation pressure margin.

Design Bases

This modification is to provide the control room operator with
information to assist in identifying inadequate core cooling
conditions. High quality, control grade instrumentation shall
be provided. To the extent practicable, sufficient redundancy
shall be provided to allew surveillance of instruments by
comparing different channels and to furnish the operator with
alternate information if one channel is disabled. Instrumentation
shall be available after a loss of offsite power. This modifi-
cation shall not degrade the integr.ty of any safety-related
system or any existing instruments which are required for safe
and reliable operation of the plant.

System Design
In-Core Thermocouples

The in-core thermocouples are presently cabled from the reactor
up to electrical containment penetrations but have not been
terminated at the penetrations. The existing chromel-alumel
conductors will be spliced to copper wires and run to adjacent
penetrations which have spare conductors. Connections will be
made to the computer with copper wires. Temperature detectors
will be used to monitor the copper to chromel-alumel junctions

so that compensation can be made in the computer. This method
was necessary since thermocouple extension wire penetrations were
not available. The method of connection is shown in Figure 2.1-8.
All splices will be made inside penetration terminal boxes and
will be protected by means of heat shrink tubing. All 52 of the
in-core thermocouples will be brought to the computer. This

will provide some redundancy since loss of a few thermocouples
will not impair the operator's ability to assess core conditions.

Wide Range TH

The preseut control zrade Regctor Outlet Temperature channels
(TH) have a range .f 520-620 F. They are used for plant control.
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2.1.1.6.3.3
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+1.1.6:4

e1.1.6.4.1

"

1.6.4,

This modification will provide a wide range 120-920° TH output
from the same RTD bridge without changing the range or accuracy
of the existing signal to the control system. This will be done
by installing a new, specially modified converter module across
~he output of the RTD bridge in parallel with the existing out-
put module. The new signals will be connected to the computer
and will also be used as inputs to the saturation pressure
instruments described in 2.1.1.6.3.3 below. This modification
will be made to four T, channels, two in each Reactor Coolant
loop. A block diagram of the new arrangement is showa in
Figure 2.1-9.

PSAT Margin Indication

In order .o aid the operator in detecting inadequate core
cool'ng, an instrument will be provided which will display in
the control rocm the margin between the actual primary plant
pressure and the saturation pressure (PSA for the existing
reactor coolant temperature (TH)' P AT wIil be computed using
the wide range T, signals described In"2.1.1.6.3.2 above. The
computed P AT will be compared to the actual plant pressure and
the P°AT mgrgin will be displayed in the control room. An alarm
will be initiated if the margin falls below an acceptable value.
Redundancy will be provided by computing PSAT independently for
each reactor coolant loop. The more conservative of the para-
meters for each loop (higher temperature, lower pressure) will
be automatically selected for the computations. In addition,
the plant computer, using the same inputs, will independently
compute P AT and Ps margin for logging, trending, and alarm.

A block d?agram of éie system is shown in Figure 2.1-10.

Design Evaluation
In-Core Thermocouples

The copper to chromel-alumel :unctions which have been created
by this modification will cause offsets in the thermocouple
measurements. However, providing temperature measurements at
the junctions will enable the computer to compensate for these
offsets, preserving the accuracy of the in-core temperature
readings. The splices will be protected against potential
degradation by covering them with a heat shrinkable tubing which
has been qualified for use inside containment.

Wide Range TH

Tests have been run to demonstrate that the modified converter
module will give an accurate output over the desired range of
120-920°F. The tests also showed that addition of the new 5
equipment will not degrade the existing narrow range 520-620 F
control signal. This addition will be implemented with Bailey
Controls Company type 820 hardware which has a history of reliable
operation in nuclear plants.
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2ededibib,3 P Margin Indication

2.1.1.6.5

SAT

The modification will provide continuous indication of P AT
margin to the onerator. The addition will be 1mp1emente§ with
reliable, conservatively applied solide state equipment.

Safety Evaluation
None of the modif‘cations described involves any safety related
instrumentation or control channels. It has be'n concluded

that these modifications will not degrade any -.fety related
systems.,
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2.1.1.7

Auxiliary Feedwater Modifications

To be provided later.
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1.

Long-Term Modifications

To be provided later.
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2.1.3

Met-Ed Initiated Modifications

To be provided later.
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THREE MILE ISLAND UNIT NO. !
Table 2.1-1
List of Isolation Signal Override Capability

Isolation Signal

Penctration Reactor High 4 psig 30 psig 1500 psig Line
g =1 - ____ No. Trip Radiation Building Building (SFAS) Break
Containment Air Sample 108 N/A N/A 1 N/A N/A N/A
R.B. Sump 353 B I 1 N/A N/A . N/A
RCDT 330,331 C I 1 N/A N/A N/A
RCS Sample 328 C I I N/A N/A N/A
R.B. Purge 336,423 C NO NO N/A N/A N/A
RCS Letdown 309 A I 1 N/A N/A N/A
Demin Water 307 &z N/A C N/A N/A N/A
OTSG Sample zi3, 214 C I L N/A N/A N/A
NSCCW 346, 347 N/A N/A N/A NO N/A 1
1CCW 302, 333, N/A 1 N/A NO N/A NO
334
R.B. Air Coolers 431, 422 c N/A C NO ¢ N/A
R.C. Pump Seal
Return 329 N/A N/A N/A NO N/A N/A
Legend C = Common Signal Bypass; initiating isolation condition may still exist.
I = Individual isolation signal bypass capability; procedures governing override to be developed.
A = Automatic isolation signal bypass.

NO = No bypass capability; initiating condition must clear to allow reopening of valve,
N/A = Not applicable.

Note: For combinations of initiating signals that are allowable, refer to Table 1 of Appendix A.
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Fenete it ton

PaR]

214

w2

10

i

V4

Scrvlce

Contalament Alr
Sample

Steam Ceneratar
Sac e

Steam fencrator

Sample

Intermnediate
Cooling
kater Dutlet
Line

Demin, Vater to
Keactor Butlding

Letdown Line to
Puritication
eatneralirers

Pressourizer and
Reactor Coolant
Sample Lincs

.
Teactor Coolant
Pump Seal Return

Reactnr Coolant
Drain Tank
Vent

Reactor Coalant
Deatn Taok Pump
Discharge

Inteemeilate
Cooling Water
Supply Line

Intermedinte
Covling to
CabM Cooling
Colle

Systen
LA}

CA

Wi

WL

Valve
Tag Mo,

™-v)
n-v2
Ce-v)
CH-v&4

CA-V4A
CA-VSA

CA-Vas
€-vss

ic-v2
1c-v)

CA-VIB9

MU-V2A
MU~V
M-v)
CA-VI
CA-V2
CA-v
CA-vIY
M-v25
MU-vib

woG-v)
WDG- Ve

WoL-v30)
WOL-V 104

1C-v4

C-ve

100R

DIRIGHINPAYR

Valve
Sype
Ball
Ball

Ball
il

GClobe
Clobe

Clobe
Globe

Cate
Gate

Gate

GClobe
GClobe
Cate
Globe
Gar
Clive
Globe
Globe
GCate

Globe
Cate

Gate
Gate

Cate

vate

TUREE MILE ISLAND UNIT NO, 1}

Table 2.1-2

LIST OF CONTAINMENT 1SOLATION VALVES REQUIRING MODIFICATIONS

Line
Stre,

1,

L]
e

Ve
e

2-112
2-1/2
2-1/2

/e
38
/8
/8

-~

~o~

Method Normal Post
of Valve Accident Position
Actuation Position Exicting Modified
Alr Open Closed Closed
Alr Open Closed Closed
A Open Clomed Closed
Alr Open Closed Cloned
M0 Open Closed Closed
Alr Open Closed Cloned
Mo Open Cloned Closed
Alr Open Clowsed Closed
Mo Oper Closed Open/Closed
Afr Open Closed Open/Closed
Alr Open Closed Cloned
Eno Open Closed Closed
EMO Open Closed Closed
Alr Open Tlosed Closed
LL ) Closed Closed Closed
Alre Clowed Closed Closed
LU Closed Closed Closed
Mo Closed Closed Closed
EMO pen Closed Open/Closed
Alr Open Closed Open/Closed
EMO Open (losed Closed
Alr Open Closed Closed
£no Closed Closed Clowed
AMr Closed Closed Closed
Alc Open Closed Open/Closed
Alr Open Closed Closed

Actusl

S ——

Yes
Yes
Yes
Yeu

Yes
Yes

Yes
Yeu

Yen

Yes
Yes
Yes
Yes
Yeu
Yeu

Yes
Yes

Yes
Yes

Yes

Position

Indication

Valve

Actusiion Signal Seurge

Existing
Lo

1L10

1L,7,10

Page 1 of 3
Modified Notes
1,6,10 Systes must be leak rate
tested at sppropriste
pressure (see RS-7),
1,4,5,8,10 No BAVW recosmendstion
1,4,5,6,10 Mo Bl recommendation
47,0910 See Note (1) below
1,510
1,6,5,6,10
1,4,5,6,10
1,6,1
1,4,5,6,10
3, 7,810 BAV does not address
need on radistion signal.
Wi Rac alars will be
provided
1,4,5,10
14,510
7,689,100 BiW does not address need
to classify lines s
Selenic Category I, Also
see Note (1) Selow,
L4, 7,%010 See Note (1) delow.
oo e
fop e "
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Lo,

LR L

Jan

Service

Reactor Bulliding
utlet Turpge
Line

Reactor Coolant
Pump Mator
Cooling Water
Supply

keactor Coolant
Fump Moter
Covilng Water
Return

Heavtor Ballding
Sump Uraln

Eeactor Bullding
Bormal Arr
Coolers Supply
Lioe

Feactor Bullding
hormal Alre
Coolers Return
Line

Feactor Butlding
inlet Varge
Line

Valve Actustion Signsl Source

i)

Iysien

NS

wDL

Valw
Tog Ne.
AH-VIA

NS-V1Y

N5-vé
NS-V)S

WOL-V5 )4
WDL-V5)3S

LLE Y

Re-v7

A-vIC

AH-VID

& pslg reactor bullding pressure isolation
IS00 pstg (5FAS) tsolat.cn

Kadiatbton alaee, operator action required

Wigh radiatton (non-safety) Isolation
Fractor telp dsolation

Vverelde capablliity on individual valves

Notes:
1) See waplanation In text of TUR - No, THI-IS7 pg. 10, pare 1V 3) &) 11) end 111) regarding line break isolstion.

A line break fsolation s not required provided the Line can withetand, or 1s protected from, Jet implugesent and
the only plpe whip that can break It ts the R, C. piplng.

- — o ———

- L ———— -
THEEE MILE ISLAND UNIT NO, | P 2 of 3
age o
Table 2.1-2 (Cont'd.)
LIST OF CONTAINMENT ISOLATION JALVES KEQUIRING MODIFICATIONS
Valve Valve
Line Me t hod Normal Post Aciual Actuation Signal Source
Valvs  Blre, of Valve Aceldent Position Position
Type In, Actustton  Position  Exiatieg Modified Indication  Existing {14 Notes
Butter- 48 Alr “losed Closed Closed Yes 1,10 L4510
fly
Butter- 48 LX) Closed Cloned Closed Yen
fly
Gate " Mo GOpen Closed Open/Closed Yes 1,10 7,8.9,.10 See Note (1) below
Cate L] EnO Upen Open/Closed  Yes | 7] 7.,8,%,10 See Note (1) below
Cate L] (0 Open Open/Closed  Yes
Cate L] ALt Closed Closed Closed Yeu 1,10 1L,4,5,10 BAW does not address
Gate 3 Al Closed Closed Closed Yes weed on radiation signal
Gote L] Eno Open Clowed Open Yas 1,10 7,8,10;  Retain & puig sigaal
or 1,2,10; unless colls and piping
or 1,%,10 inside R.3, are made
. Selsnic Category 1
Gate L Alre Open Closed Opea Yes 1,10 7,8,10;
or 1,2,10; unle 1
or 1,%,10 inside R .5, are made
Selemic Category 1
Butter- 48 EMO Closed Cloaed Closed Yeu 1,410 1,4,5,10
fly
Butter- 48 Alr Closed Closed Closed Yeu
tiy
7) Classtify line to Sefsmic Category 1
#) 30 pelg reactor bullding pressure fsolation
9) Line hreak iwclation sigral or protect from pipe whip and jet tapingement
10) Remote manual control

.

WNIRIEE

R

J00d
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Penetrat lun

s

213
and
214

309

329

1

and
i

3o

and
423

353

Jo2
13)
and
134

LIST OF CONTATHMEN] PENETRAT 0l R¥

Steam Generator
Sample

Letdown Line to
Purtfication
Demineralfzers

Pressurizer and
Reactor Coolant
Sample Lines

Reactor Coolant
Pumps Seal
Return

Reactor Coe.ant
Drata Tank

Vent

Reactor Coolant
Draln Tank

Pump Discharge

Reactor Bullding
Jutlet and

Inlet Purge
Lines

Reactor Buflding
Sump Drain

Intermedlate Coolling

Supply & Return

Service e

THREE MILE 15L.AND UNIT NO, )

Table 2,1-2 (Cont'd.)

Isolat lon
Valve

System Tag Po.

CA

MU

Wbl

WUL

1C

CA-V4A
~V5A
~Vi4n
~-Vis

MU-V2A
~V2B

CA-vi
-v2
~¥3
-Vi3

MU-VIIA
=338
-33c
=330

WDG-v3

V4
WOL-v3og

~V304
All-VIA
VI8
=Vic
~-Vib

WDL-V5134

-V535

ic-v2,3
V4,6

QUIKING 1SOLATION ON HI-RADIAT (08

Radiation
betector
Location

Locate the monitors outside the R.B,
on the sampling line downstream of
the contatnment Isolation valve and
upstream of connectlon for Turb,
Plant sawpling

Utilize extsting Rad. Monftor RM/L~1
located outside R.B,

Locate the monitor outside the R.B,
be een the tsolation valve and the
sample cooler,

Locate the online radiation monitor
downstream of the contalnment isola-
tion valves outstde of the R, B, for
Alarm Operator action 1s required to
close valves,

Locate the monitor on the outside of
the tank,

Uttlize the existing purge outlet

Vine Rid. Fonitor RM/A-9 located
outside of R.B,

Locate a liquid radiation monitor
in the R.B. Sump

Locate the radiation monitor on the
6" 1C return line between valve
1C-V3 and the 2" pump recirc, line,

Page 3 of 3

Type of
Monftar

Strap
on GM
(New)

Inline
(Extsting)

Strap
on GM
(New)

Strap
on GM
(New)

Area Monttor,
Strap on GM

(New)

Inline

(Existing)

Sump Liquid
Monitor
(New)

Strap

on GM

(New)

IVINIESIEI0

R410/0[d



3.0

3.1

PROCED MODIFI NS
GENERAL

The preparation, review, approval and distribution of procedures
at Three Mile Island is accomplished in accordance with the
requirements giver in Technical Specificarion Section 6 and
Administrative Procedure 1001 "TMI Document Control.”

The TMI Technical Specification establishes a Plant Operations
Review Committee (PORC) and the requirement that PORC review each
nuclear safety related procedure and administrative policy. The
PORC signs Nuclear Safety Related Procedures and recommends
approval by the Unit Superintendent. Adminisc.ative Procedure
1001 establishes the format, content, review and approval re-
quirement of all procedures. AP 1001 further establishes the
requirement that all procedures relating to nuclear safety be
reviewed every two years and defines the mechanism for that
review.

The PORC is composed of an inter-disciplinary team of engineers
and plant technicians who advise the Unit Superintendent on all
matters related to nuclear safety. Section 6 of the Technical
Specificaticns defines the composition of PORC as follows:

a. Unit Superintendent

b. Supervisor of Operations

ce. Supervisor of Maintenance

d. Unit Electrical Engineer

e. Unit Mechanical Engineer

f. Unit Nuclear Engineer

g+ Unit Instrument and Control Engineer

h. Supervisor of Radiation Protection and Chemistry

i. PORC Chairman (Unit Superintende .~Technical Support)
j. Station uagineers assigned by the Unit Superintendent

A Quorum cons.sus of (our members, at least one of whom shall be
either the chiirman or Vice Chairman of the committee and the
quorum is limited to no more than one alternate.

To accomplish the review and revision of TMI-Unit 1 procedures
“hey were divided into two groups. The first group (Table 3.1-1)
is required to be reviewed prior to restart of Unit 1 and the
second group (Table 3.1-2) will be reviewed in a timely manner
not necessarily prior to restart. As reference material to
accomplish this review tlie following sources were used.

l. B&W recommendations
2. LuReg 0560 Staff report on the Generic Assessment of Fced-

water Transients in Pressurized Water Reactor Designed by
Babcock & Wilcox Company.

3-1 1021 .34



3. NuReg 0578 TMI-2 Lessons Learned Task Force status report and
short term recommendations.

4. 1&E Bulletins 79-05, 05A, 05B, 05C.

5. ACRS Interim Report #3.

6. Order and Notice of Hearing dated August 9, 1979.
7. ACRS Recommendations.

In addition to the above documents TMI-Unit l's emergency pro-
cedures were used at the B&W Simulator by the operating staff
during training exercises. Information and recommendations from
these training sessions were 1.1 back as revisions to procedures.

This procedure review was started in early May, even though it
was recognized that a need for further revision would occur as
systems were modified in preparation for restart of Unit | and as
recommendations changed. The review and revision of Group I
procedures (required prior to startup) will be completed before
startup. The Group 2 proceduce review started in August and is
anticipated to be completed in 1980.

Emergency Procedures

The Emergency Procedures .2 been and are being revised to
include the following:

l. An objective statement was added to the follow-up action.

2. Incorporation of the philosophy of re=-checking key parameters
using alternative indicators where alternives are available.

3. Incorporation of the philosophy of using multiple plant
parameters to judge reactor coolant conditions (I&E Bulletin
79-05A, Item 4d).

4., Stressing the heat transfer aspect of maintaining adequate
core cooling at all times (I&E Bulletin 73-05A, Item 3 and
NuReg 0))8. Itm Zoltgb)o

5. Incorporation of NRC Bulletin guidance including adequate
sub-cooling, immediate trip of RC Pumr,, non-defeat of E.S.
Equipment unless continued operation results in unsafe plant
conditions and recognition and prevention of void formation.

6. Incorporation 5f the lessons learned task force's recommenda=-
tion on operator performance during small break loss of
coolant accident; improving operator recognition and response
tc conditions of inadequate core cooling.

Administrative Procedures

The Administrative Procedures have been and are being revised to
include the following:

3-2 1021
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3.1.3

3.1.4

1.

2.

3.

4.

Formalizing shift relief procedures through the use of
turnover checklists; requiring signatures of both oncoming
and offgoing shifts and listing safety related systems
removed from or returned to service (I&E Bulletin 79-05A,
Itam 10 and NuReg 0578, Item 2.2.lc).

Incorporation into surveillance procedures major valve and
switch position checks of alternate trains of emergency
equipment prior to performance of surveillance testing (I&E
Bulletin 79-05A, Item 10).

Assurance that surveillance procedures require a specific
signed switch and/or valve zlignment steps to be used to
restore emergency systems to service (I&E Bulletin 79-05A).

Verification by inspection of the operability of redundant
safety related systems prior to removal of any safety related
systems from service for maintenance or surveillances and
fication by inspection of the operability prior to return to
service after testing.

Surveillance/Preventative Maintenance/Corrective Maintenance

Procedure

These procedures have been and are being revised to include the
following:

1.

2.

3.

4.

Assurance that no more than one (1) safety train is defeated
during maintenance cr surveillance testing (I&E Bulletin
79-05A, Item 10).

Incorporation into surveillance procedures major valve and
switch position checks of alternate trains of emergency
equipment prior to performance of surveillance testing (I&E
Bulletin 79-C5A, item 10).

Assurance that surveillance procedures require a specific
signed switch and/or valve alignment steps to be used to
restore emergency systems to service (I&E Bulletin 79-05A).

Verification by inspection of the operability ot redundant
safety related systems prior to removal of any safety related
systems from service for maintenance or surveillances and
verification by inspection of the operability prior to return
to service after testing.

Operating Procedures

The Operating Procedures have been and are being revised to include:

1.

2.

Changes necessary to conform to plant modifications

Incorporation of a natural Circulation Procedure (I&E Bulle-
tin 79-058B, Item 1)



GROUP 1 PROCEDURES

Page | of 2
TABLE 3.1-1
PROCEDURE_NO. THILE PROCEDURE_NO. TITLE
AP 1012 Shift Relief and Log Entries SP 1300-3E Spent Fuel Cooling Pump Functional Test
£P 1202-4 Reactor Trip AB 1203-24 Steam Leak
0P 1102-1 Heat Up 0P 1102-4 Power Operation
EP 1202-26A Loss of Feedwater to OTSG AP 1041 ISI System List ! Retest Requirement
AB 1203-41 Low Grid Volts
EP 1202-268 Loss of Feed to One Steam Generator
SP 1300-3F Motor Driven EFWPS Functional Test
OP 1103-5 Pressurizer Operation
AP 1036 Instrument 00S Control
AB 1203-15 Loss of Reactor Coolant Makeup
EP 1202-3 Terbine Trip
oP 1104-2 Makeup & Purification Demin System
SP 1300- 3G Turb. Driven EFWP Functional Test
AP 1002 Switching & Tagging
AP 1037 Control of Cautiorn and DNO lags
EP 1202-37 Cooldown from Outside Control Room
£ 1202-5 0756 Tube Rupture
SP 1300-1 ISI Inspection Program
AP 1044 Prompt Report Procedure
AB 1203-1 Load Rejection
0P 1106-6 EFW
SP 1300-3C DHCCWP's Functional Test Recirc Mode
EP 1202-11 Hi Activity
AP 1028 Operator al the Controls
oP 1102-10 Shutdown
SP 1300-3A RB Spray Pump functional Test
Report Past Transient Report Review
SP 1300-38 OHR Punp tunctional Test
EP 1202-12 Fxcessive Rad. Levels
AB 1203-10 Unanticipated Criticality
opP 1102-16 Natural Circulation
SP 1300-30D DIRW Pump Functional Test
1300-31 Makeup Pump and Valve Functional Test
oP 1102-2 Startup oP 1noz-1 Cooldown

1201
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PROCEDURE NO.

1200-31

EP
Ep
SP
EP
op
SP
EP
SP
op
SP

Ep

Sp
op
SP
£p
op

sp

op

SP

1202-35
1202-14
1300-3J
1202-29
1103-1
1300-3K
1202-36
1300-3L
1103-2

1300-3M
1202-2A

1300-3N
1103-6
1300-3P
1202-6
1103-8
1300-2Q
1300-3R
1104-4
1301-1

GROUP ) _PROCEDURE'S
TABLE 3.1-1

e
NSRWP and Valve Functional Test

Loss of Decay Heat Removal

Loss of Flow

NSCCWP and Valve Functional Test
Pressurizer System Failure

Drain & N2 Blanketing RC System
RB Emerg. Clg. Functional Test
Loss of Instrument Air

Screen Nash Pump Functional Test
Fill and Vent

Screen House Vent Pump Funct. Test

Sta Blackout & Sta Blackout with Loss
of Both

Chilled Water Pump Func Test
RCP Operation

IS1 Misc. Valves

Loss of RC Coonlant

Appraoch to Criticality

IS1 Test Valves Mormal OP
ISI Test Inaccessille Valves
Decay Heat Renoval

Shift and Daily Checks

PROCEDURE NO.

0P 1105-16
SP 1303-5.4
1106-1
1303-11.22
107-1
1106-2

s101
1106-3
$105

1107-2
1107-3
1010

OP Procedure
AP 1009
1016
1026/1407-1
1027

AP 1013
Draft

AP 1004

AP 1014

Page ¢ of 2

TITLE

RPS, NNI, ESAS, NI Switch Lineups
EFW Pumps

Turbine Generator

M.S. Isolation Valves

Normal Electric

Condensate System

F.W. Pump Turbines

Feedwater System

Exercise I'W Punp Emergency Governor
Emergency [lect.

Diesel Generator

T.5. Surveillance

Lock Valve List

Station Organization & Chain of Command
Operations Surveillance

Corrective Maintenance

Preventative Maintenance

By Pass of Lalely Function & Jumper Control
Solid System Operation

Emergency Plan & Procedures

Call Standby Personnel to Plant



201

PROCEQUR?_HO.
1001
1003
1005
1006
1007
1008

1011

1016
1019

1620
1021

1022
1023
1024
1025
1020
1032
1033
102
1035
1018

’

1043

GROUP 2

EDURES

TABLE 3.1-2

TTLE
Document Control
Radiation Protection Manual
Security Procedures/Plan
THI Retraining Program
Control of Records
Good Housekeeping

Controlled Key Locker Control

Quality Control Warehousing

Qualtification of Persomel Perforaing Special Procedures
Cleanliness Requiyements

Plant Hodifications

Control of Measuring Test Equipment

Test Equipment Recall

Control of TMI Q. C. Records

Special MNuclear Material Accountability

Control of Access To Primary System Openings
Dissemation of Information

Operating Memo's and Standing Orders

Control of Combustible Materials (Unit #2 Only)
Control of Transient Combustible Materials
Adwministyative Controls - Fire Prot. Prog. Plan

Unit #2 151 Systems | ist and Retest Req. Unit #2 Only
Engineering Change Modifications

PROCEDURE MO.
1011
101-2
101-2.)
101-2.2
1101-3
1101-4
1102-12
1102-13
1102-14
1102-15
1103-4
1103-15
1103-15
1104-1
1104-3
1104-5
1104-6
104-8
1104-9

1oa-1
1104-12

Plant Limits and Precautions

Plant Setpoints

Radiation Monitoring System Setpoints
Transient Combustible List
Contaimment Int. & Access Limits
Balance Of Plant Setpoints

Hydrogen Addition & Degasification
Decay leat Removal By 0756

Reactor Ridg. Purging & Venting

Fill & Drain fue) Transfer Canal
Soluble Poison Concentration Control
Reactivily Balance

Hleat Balance Calculations

Core Tlood System
Condensate Chemical leed
Reactor Puilding Spray System

Spent Tuel Coollng System

Intermediate Cooling System

Circ. Water (Inc. Mat Draft Cooling Touer

and Amertap)

Nuclear Service Closed Cooling Water Svstem

Secondary Services €losed Cooling Water System
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06!

1104-148
1104-14C
1104-14p
1104-14€
1104-14F
1104-15A
1104-158
1104-15¢C

1104-16
1104-18

1104-19
1104-20
1104-21
1104-22

1104-23
1104-24A

1102-248
1104-24C
1104-24D
1104-24¢
1104-24F
1104-246

GROUP 2.

TITLE
Decay Heat Closed Cycle Cooling System
Steam Gen Compartment System
Operating Floor Ventilation System
Reactor Compartment System
RB Recirculation System
Industrial Cooler System
Reactor Building Unit Heater System
Aux & Fuel Nandling Bldg. Sup & Exhaust System

Spent Fuel Pump Area

Nuclear Service Closed Cooling & Decay Heat Pump

Arvea
Penetration Cooling System

Hakeup Demineralizer Neutralizing Tank Disch.
Proc.

Control Building Ventilation System
Fuid Block System

Penetration Pressurization System
Cycle Make-Up Pretreatment

Cycle Make-llp Demineralizer
Cycle Makeup Water Pretreatment House

Intake Screen & Pump House Ventilation
River Water Intake Chlorin. House
Service Building

Circ. Water Pump llouse

Circ. Water Chlorinator House

Substation Relay Control House

EDURES

TABLE 3.1-2

PROCEDURE NO.
1104-24n
1104-241
1104-24y
1104-241
1104-234
1104-25
1104-26
1104-26A
1104-27
1104-28
1104-288

1104-28¢
1104-29

1104-29A
1i04-298
1104-29¢
1104-29p
1104-29¢
1104-291

1104-29]
1104-29k

1104-29¢
1104-29M
1104-29N

TITLE

—

Intermediate Bidg. (Inc. Emer. W Pump Area)
Turbine Bldg. 8 Neater Bay

Service Hater Post Cooling Tower Fump House
Sewage Pumping W g ¥

Diesel Generator Bldyg.

Instrument & Control Air System

Hitrogen Supply System

Hitrogen Blanketing Feedwater Heaters

Waste Disposal - Gascous

Packaging & Solid. of Solid & Liquld Ridwaste

Solid Rad Waste Dis. Sys. Compacting Radio-
active Waste

Disposal of Dewatercd Resin and Precoat
Liquid Waste Disposal System

Reactor Coolant Cleanup Proc.

Reactor Conlant Evap. Processes

Spent Fuel Cleanup Process

Decay Meat Cleanup Processes

Bleed & Feed Processes

Transfers, Cleanup and Evap. of Water From
Misc. Waste Storage Tank

RC Drain Tank Transfers

Transfers, Cleanup and Evap. of Water From
Laundry Maste Storage Tank

Neutralizing Processes
Neutralizing Waste Clean-up and Evap.

Transfers, Cleanup and Evap. of Decant from
Spent Resin & Used Precoat Storage Tanks



GROUP 2 P DURES

. TABLE 3.1-2

PROCEOURE_NO. e PROCEDURE MO, Tine
1104-29p Starlup and Operation of the RC Evaporator 1104-48 Screentiouse Ventilation fouipsent .0,
1104-29q Startun and Operation of the Misc. Waste Evap. 10e-49 3::::::’“:{::‘. Operating Procedure -
1104-29R Concenl. Waste Storage Tank Lvap. 1104-504 Industrial ‘Waste Treatment System
1104-295 :;;::lers From Naste Evap Condensate Storage 1104-508 Industrial Maste Filter System
1104- 207 Rad Maste Transfers From Unit #2 to Unit g1 D Cation Demineralizer Resin Replacement
11173-29y Not In Use - For Information Only ies-52 m:‘mmnm on6 Replonmmeny. for
1104-29w Misc. Transfers 1104-53 Resin Replace. for Waste Evap. Cond.
1104-29¢ Precoat Filter Operation Denin. (Rined See)

1104-30 Nuclear River Water 98-80 g:?':eng‘??;l'::ushing Wokewp & Porit,
1104-3) Secondary Service River Water 1104-55 Reactor Bldg. Atmosphere Cleanup
104-32 Decay Heat River Water System oben
1104-33 Screen louse Equip 1104-56 €0, Fire Extingeishing System
1104-34 Turbine 011 Conditioner and Supply . fuel 011 Storage and Transfer System
1104-35 Circulating Water (hlorination & Chemical -8 Sewage 111t System (S1)
Addition System 1104-60 Preoperation Chemical Cleaning Rasin

1104-36 River Mater Chlorination System 1105-8 Radiation Monitoring System
1104-37 Mechanical Draft Cooling Tower 1105-9 Control Rod Drive System
1104-38 Reactor Bldg. Emerg. Cool. River Water System 1105-10 Computer
1104-40 Flant Sump & Drainage System 1105-11 Sec. Plant & Aux. Sys. - NNI Inst.
1104-42 Station Services Air 1105-12 Communications System

e 1104-4) Huclear Plant Sampling 1105-13 Security Systoms

O 1104-94 Turbine Flant Samp) ing 1105-14 Loose Parts “onitor System

:.) 1104-45 Five Protection System 1105-15 Transient Monitor

: 1104-46 Electric Moat Tracing 1105-16 H1 Band Radio System

o .' 1104-47A feclaimed Water Systom

1o04-a Chemical Addition Nuclear
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PROCEDURE NO,

1106-4
1106-5
1106-7
1106-8
1106-9
1106-10
1106-11
1106-12
1J6-13
1106-14
1106-15
1106-16
1106-17
1106-19
1107-4
107-5

THLE

Auxiliary Bofilers

Turbine bypass

Stator fooling System

Hydrogen Seal Uil and Gas Systom
Turbine Lube 0i1 Pump System

Turbine Gland Steam Supply System
Isolated Phase Bus Duct Cooling
Extraction Steam, Heater Vents § Drains
Powdex System

Main Steam

Main & Auxiliary VYacuum System

015G Secondary F111 Drain & Layup
Turbine High Pressure Fluid

Auxiliary Steam Cross Connection
Electrical Distribution Panel Listing

Electrical Distribwtion Component Listing

GROUP 2 RMRFDURES

TABLE 3.1-2

PROCEDURE

1202-2

1202-8

1202-13
1202-17
1202-30

1202-31
1202-32

1202-38

1203-5

1203-7

1203-10
1203-16
1203-19
1203-20
1203-21
1203-28
1203-34

1203-40

TITLE

Sta Blackout 8 Station Blackout With Loss Of
Both Diesel Generators

CRD fquip Failures - CRD Ma)function Action

Plant Recponse to Penetration of Protected Area

Loss of Intermediate Cooling System

Earthquake
Fire
Flood

Nuclear Service River Water Fatlure

High Cation Conductivity In The Condensate
and/or Feedwater System

fand Calc. For Quad Power Tilt & Core
Power [mhal,

Unanticipated Criticality

RC Pump and Motor Malfunction
River Water System Failure
H.S.C.C. System Fatlure
5.5.C.C. System faflure

Post Acc ident ", Purgye

Control Guilding Ventilotion System

Vibration & Loose Parts Monitor System
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EDURE_NO.

e e e——

1300-1v23
1300-1v24

1300-1v25

1300-1v29
1300-1v30
1300-1v31
1300-1v32
1300-1v33

300-1v34

300-1v3s

1300-1v36

1.100-1v37
1300-1x
139%0-1y

GROUP 2 P
TABLE 3.1-2

TITE

Inservice Inspection of Reactor Coolant
and Associated System Piping Welds

Inservice Inspection of Integrally Welded
Pipe Supports

Inservice Inspection of Piping Supports
and Hangers not HWelded to a Pressure
Foundary

Inservice Inspection of Reactor Coolant Pump
Bolting 2* Diameter and Greater

Inservice Trspection of Integrally Welded
Reactor Luclant Piamp Support Helds

Inservice Inspection of Reactor Coolant
Pump <upport and Restraint Systems

Inservice Inspection of valve Internals for
Valves Greater Than 3" Normal Size

Inservice Inspection of Valves Pressure
Retaining Bolting Less than 2" in Dia.

Inservice Inspection of Valve Supports
Inservice Inspection of Letdown Cooler
Primary Manifold Longitudinal Seam and
Manifold to Support Sleeve Welds
Inservice Inspection of Class 2 Support
Components not Welded to a Pressure
Boundary

Visual Inspection of ISI Class 3 Systems
Liquid Penctrant Examination Procedure

Ultrasonic [xemination of Letdown Cooler
Manifold and Sleeve Welds

UNtrasonic Exam. of I ~grally Welded
Pipe Supports

Reactor Bullding Structural Integrity
Anchor Bolt Surveillance Program

Inservice Inspection of Class 2 Support
Attach. Welds to the Pressure Retaining
Boundary

DURES

PROCEDURE NO.
1300-4A
1301-4.)
1301-5.1

1301-5.3
1301-6.7

1301-7.1
1301-9,2
1301-9.5
1301-9.7

1301-9.8
1301-9.9
1301-12.1
1301-12.2
1301-12.3

1301-12.4

1302-1.1
1303-1.1
1303-1.2
1303-3.)
1303-4.14
1303-4.16
1303-4.17

1303-4.18

TITLE

Wydrostatic Test for IS}

Heekly Survelllance Checks

BAMT Temp Channels, RBAST Temp Channe)
Incore Newtron Dectors-Monthly Check

Monitoring of Siit Butldup In River
Water Scruhouse

Inspection of Dikes
Control Rod Progyram
Reactivity Anomaly

House Pump | loor Intake, Syit
Accimulat ton

Core Power Map Distribution
Hydraulic Shock 8 Sway Suppressor;
Fire System Header/Nozzle Inspection
Wose Station Inspection

Fire System Hose Station Insp. freq.
18 Mo.

Fire System Hose Statfon Func. Test
(Freq. 3 vrs.)

Power Range Calibration

Reactor Coolant System Leak Rate
R.C. Tlow Surv:illance

Control Rod Movement

R. B. Spray System Logic Channels
Emergency Power System

Main Steam Isolator Vivs Required
Interval-Monthly

4 KV ES s Und2rvoltage Relay Test
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PROCEDURE_NO.

1303-5.1
1303-5.2

1303-5.4

1303-5.5

1303-6.1
1303-6.2
1303-8.1
1303-8.4
1303-9.9
1303-10.1
1303-11.1
1303-11.4
1303-11.6
1303-11.8
1303-11.9
1303-11.10

1303-11.16
1303-11.18
1303-11.19
1303-11.20

1303-11.21

1393-11.22

GROUP 2 P

DURES

THILE
R.B. Cooling 8 Isolatn S5ys. Logic

Channel & Comp. lest

Loading “equence § Somponent Test
8 WPl Logic Channe)

Emergency Feedwater Pusgs

Control Room Emergency Filtering
System (0P, Iests?

R.B. Integrated Leakage Rate Test
Hydrogen Purge Operating Test

Reactor Coolant System Test

Reactor Building Spray System
Functional Testing of Hydraulic Snubbers
R.B. Purge System

Control Rods (Drop Times)

fefueling System Interlocks

Spent Fuel Cooling System

ligh and Low Pressure Injection

R.B. Emergency Cooling System

LS System Lwerg. Loading Seq. & PWR Trans.

Test

Decay Meat Rewoval System Leakage
R.B. Local Leak Rate Testings
Turbine Overspeed Testing

Reactor Bullding Access Match Interlocks
Freq. 6 Mo.

Core Flooding System Valve Opevability
Test

Main Steam Isolation Valves

TABLE 3.1-2

PROCEDURE NO.
1303-11.24

1303-11.25
1303-11.26

1303-12.3
1303-12.4
1303-12.13
1303-12.14
1303-12.16
1303-12.17

1303-12.18
1305-1.1

1301-2

1301-3
1301-3¢

1301-4.4
1301-4.5
1301-4.8
1301-5.6
1301-5.7
1301-6.5
1301-6.6
1301-9.10

Hne

RB Local Leakage Penetration Pressur-
fzation

R.B. Local Leakage Access Match Door Seals

R.B. Isolation Valve Cycle Test Required
Interval Refueling Period

Venting of MU Pumps and KP | Lines
Frequency-Refuel ing Interval

Venting of DN Pumps and LP [ Lines
Refuel ing Interval

Fire System-Flush at 2" Draine “eluge/
Sprinkler Syst.

Fire Protection Instrimentation Mon-
Supervised Circuts Test

Fire System Testing Air Tunnel Deluge
Funci. Test

Fir: System Testing Miscellaneous Deluge
Fract. Test

fire System Nozzle Flair Test

Heather Statfon Daily Checks Required
Interval Daily

Boric Acid Mix Tank OR Reclaimed Boric
Acid Tank

Reactor Coolant System

Reactor Coolant System (Radiochemical
Analysis)

BWST

Secondary Coolant Activity

Primary Coolant Isotopic lodine Analysis
Core Flooding Tank Water Sample

Spent Fuel Pool

Sodium Hydroxide Tank Concentration
Sodium Thiosulfate Tank Concentration

River Water Discharge Sampling
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PROCEDURE_NO.
1301-4.6

1301-5.8
1301-6.2
1323-1. 1
1303-12.11 A/B

1301-8.1
1301-9.1

1301-9.12
1301-8.2

1301-10.1
1303-11.2

1303-11.3

1302-3.1

1302-3.2
1302-5.1 & 5.5

1302-5.2 & 5.3

1302-5.4
1302-5.6
1302-5.7
1302-5.8
1302-5.10
1302-5.11

TNE

Station Storage Batteries-Required
Interval Weekly

Station Batterfes

Strong Motion Accelerometer Battery Checks
Station Batteries (Load Test)

Halon System Pres. and Weight Checks

R.8. Annual Inspection

R.B. Structure Integrity Tendon Surv.
Program

Sulfate lon Accountability

Diesel Generator, Annual Inspection
Internal Vent Valve Inspect. & Exercise

Pressurizer Code Safety Valves Setpoint
Verification

Main Steam Safety Valves

(uarterly Calibration Radiation Moni-
toring Systems

Strong Motion Accelerometer

R.C. Temp Channels & Pressure Temp
Compara .r

K> iligh and Low RC Pressure Channel
Calibration

RC Flux Flow

Puro - Flux Comparator

High R.B. Pressure Channel

H.P. & L.P. Injection fnalog Channels
R.B. 4 PSIT Channels

R.B. 30 PSIG Pressure Channels

GROUP 2 P
TABLE 3.1-2

DURES

PROCT IWRE_NO.

1302-5.12
1302-5.13
1302-5.14
1302-5.15
1302-5.17
1302-5.18
.302-5.!9‘

1302-5.20
1302-5.21

1302-5.22
1302-5.24
1302-5.25
1302-5.26
1302-5.27
1302-5.28
1302-5.32

1302-6
1302-14.)

1303-4.1
1303-4.1)

1303-4.13

1303-4.15
1303-7.1
1303-7.2

Tne

Pressurizer Temp. & Level Channels

Control Rod Absolute Pos:cion

Contro! Rod Relative Position

Core Flood Tanks, Pressure & Level Channels
Makeup Tank Level Channels

Wigh/Low Pressure Inj. Sys., Mlow Channels

Borated Water Storage Tank |evel
Indicator

BAMI Level & Temp Channe)

Reclaimed Boric Acid Mix Tank Level &
Temp Channel

Containment Temperature
Eivironmenta) Monitors Cal,

R.B. Sump level

075G Level Charnel Calibration
Sodium Thiosulfate Tank Level
Sodium Wydrrxide Tank Level Ind,

Waste Gas Compressor Pressure
Switch Checks

Calib of Non lech Spec Instr Used
For Tech Spec Comp

Calibration of Inservice Insp.
Related Instruments

RX Protect Sys

High and Low Pressure Injection Analog
Channels

R.B. tmergency Cooling & isolation
System Analog Channels

Radiation Mon. Systems
Inteimediate Range Channel

Source Range Channel
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PROCEDURE NO.
1303-11.23

1303-12.5
1303-12.8A

1302-12.80
1303-12.8¢C
1303-12.80
1303-12.8¢
1303-12.8F

1305-1.2
1305-1.3
1302-5.30
1302-5.3)

THILE

Peactor Bldg. Local leakage-Fluid
Block System

€02 Fire Protection System Test

Fire Protect Instr. Funct Test Cont
Bldg Elev 355'

Fire Protect Instr. funct Test Cont

Bldg Elev 338°

Fire Protect Instr. Funct Test Cont
Rldg Elev 322'

Fire Protect Instr. Funct Test

Diesel Generators

Fire Protect Instr. Funct Test

Screen House

Fire Protect Instr. Funct Test Aux 1

Fuel Handl Bldg.
Wind Speed and Wind Divection Calibration

Vertical Temperature Calibration

Diesel Generator Protective Relaying

4160 Vv, D & £ BUS Undervoltage Relay
System

GROUP 2 DURES

TABLE 3.1-2

PROCEDURE_NO.

3301-M1
1301-M2

3301-Q2
3301-R1
3301-W1
3301-w2
3302-R1

3302-SA1
3303-A1
3303-A2
3303-M1
3303-01
3303-R1
3303-R2
3303-3v1
3325-SA1
3391-5A1
3106-1

LTS

Fire System Vaive Lineup Verification

Emergency Plant Radiation Instrumentation
Check

Specific Gravity Check-Diesel Fire Pumps
Fire Service Diesel Engine Inspection
Fire System Water Source Level Check
Fire System Diesel Battery Check

Emerg Plant Rad Instr Calib Reqd. Inter-
Refueling Int

Meteorological Instrumentation Calibration
Fire System Valve Cycling

Fire System Main Meader Flush and Loop Test
Fire Pump Periodic Operatio.,

Fire Pump Diesel yel)

Fire Pump Start Circut

Fire Pump Capacity Testing

Fire System Capability Test

Chemical Release Inventory

Fire Wydrant Inspection

Unit #1 & Unit #2 Condensate Cross-Connect
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GROUP 2 .quae_s‘

TABLE 3.1-2
PROCEDURE NO. nne
i Procurement
”? Expenditure and Shipment of Materfal
”n Turn In of Material
LL) Material Storage
" Material Receipt
5 Approval of Invoices & Local Purchase Orders
1" Ultrasonic Calibration Standards Conirol
(L] Transfer of Material from Untt 2 to Unit )
" Letters of Justification
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4.1

EMERGENCY PLANNING

Introduction

To be provided later.
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5.0

5.1

5.2

THREE MILE ISLAND NUCLEAR STATION ORGANIZATION
GENERAL

Metropolitan Edison Company (Met-Ed), Jersey Central Power and
Light Company (JCP&L), and Pennsylvania Electric Company (Penelec),
operating subsidiaries of the General Public Utilities Corpora-
tion (GPU), are joint owners and applicants for the Operating
License for the Three Mile Island Unit 1.

The Senior Vice President - Met-Ed, Vice President GPU, is
responsible for the control of generating station operatioms.

The centralized control supen ision, coordination and planning of
all aspects of T™I-1 operation rests with the Vice President,
Nuclear Operations of Met=-Ed.

STATION ORGANIZATION

The Vice President, Nuclear Operations utilizes the following
management staff in carrying out his respoasibilities:

® Director = Technical Support

® Superintendent = Unit 1

® Superintendent = Unit 2

® Manager - Training

® Manager - Support Services and Logistics

%~ 2 Three Mile Island Nuclear Station organization as shown in
Figure 5.2.1 will function in five main areas: Unit 1 operations
and preventative maintenance, Unit 2 oceprations and preventative
maintenance, technical support, training, and support services
including Health Physics, Chemistry, and Security.

The Operations Group under the Unit 1 Superintendent will be
responsible for the day-to-day operation of the unit. Unit 1
will have a Shift Foreman directing the operaticns of each shift
through the Control Room operators and Auxiliary Operators. A
maintenance force supporting TMI-1 in the areas of electrical,
mechanical and instrument control preventative maintenance and
surveillance will also report to the Unit 1 Superintendent. This
maintenance force will be suppliemented by additional forces
under the Director of Maintenance - GPU for corrective mainte-
nance assignments.

The Technical Support Group under the Director - Technical
Support will consist of lead engineers in such disciplines as
nuclear, mechanical, electrical, and instrument and control
engineering to whom other engineers and analysts assigned to
TMI-1 will report. In addition, Technical Engineers will be
assigned on each operating shift to maintain technical liaison
and coordination betweon operating shift personnel and the
technical support engineering staff.

5-1 1021 150



5.2.1

5.2.2

5.2.3

5.2.4

The Training Department will function primarily ir the three main
areas of operatur training, technician training and accelerated
retraining of operators. The operator training section is
organized to support both licensed operator and non-licensed
operator training. The technician training section will support
training of technicians in both the maintenance and health
physics areas. The accelerated re-training program section is
designed to present an augmented training program as a result of
the TMI-Z accident.

The Operations and Maintenance group for TMI-2 will be respon=-
sible for the day-to-day operations and preventive maintenance
and surveillance of Uait 2.

The Support Services and Logistics group will function in the
areas or facilities, offi:e management, personnel, station
security and health physics and chemistry.

The following subsections detail the functions and responsibili-
ties of various station supervisory personnel,

Vice President - Nuclear Operations

The Vice President = Nuclear ‘perations reports to the Senior
Vice President - Met-Ed and has the management responsibility for
the overall direction of station operations. This responsibility
consists of daily operations, maintenance and site engineering
related activities.

Unit Superintendcnt

The Unit Superiutendent reports directly to the Vice President=-
Nuclear Operations and assists him in the overall operation and
maintenance of the Unit. He has direct responsibility for
operating the unit in a safe, reliable, and efficient manner.

He bears the responsibility for compliance with the operating
license. He is responsible for the supervision of the Operations
and Preventative Maintenance groups.

Supecvisor of Operations

The Supervisor of Operations has the responsibility for directing
the actual day-tc-day operation of the unit. He reports direclty
to the Unit Supcrintendent. The Supervisor of Operations coordi=-
nates operations, related maintenance activities with the Super-

visor of Maintenance, and Supervisor of Preventative Maintenance.

Shift Supervisor

The Shift Supervisor is responsible for the broad perspective of
station operations during his assigned shift and he reports
direclty to the Supervisor of Operations (NUREG 0578-Sectiun
2.2.1.a). He directs the activities of the Shift Foreman on his

1021
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5.2.5

5.2.6

5.2.7

5.2.8

5.2.9

shift and is cognizant of maintenance activities being performed
while he is on duty. The Shift Supervisor has the authority and
obligation to shut down the unit if, in his judgment, conditicas
warrant this action and is responsible for the station during
emergency situations from the Contrel Room until relieved.

Shift Foreman

The Shift Foreman is responsible for the actual operation of the
unit during his assigned shift. He reports directly to the Shift
Supervisor. He directs the activities of the unit operators on
his shift and is cognizant of all maintenance activities being
performed while he is on duty. The Shift Foreman on duty has
both authority and the obligation to shut down the unit if, in
his judgment, conditions warrant this action.

Supervisor Preventative Maintenance

The Supervisor of Preventative Maintenance reports to the Unit
Superintendent and is responsible for organizing and conducting
preventative maintenance and surveillance for the Unit. Opera-
tion relted maintenance activities are coordinated with the
Supervisor of Operations., Corrective maintenance for the station
will be performed under the direction of the Director uof Mainte~
nance = GPU which is shown on Figure 1.2.

Director - Technical Support

The Director of Technical Support will report to the Vice President-
Nuclear Operations and is responsible for the coordination of the
technical engineering staff including the Nuclear Engineering,
Mechanical Engineering, Electrical Engineering, Instrument and
Control Engineering and Shift Technical Engineers.

Shift Technical Engineer

The Shift Technical Engineer (NUREG 0579-Section 2.2.l1.b) reperts
to the Director-Technical Support. He is responsible for provid-
ing on shift engineering, technical and administrative support to
the Operations staff personnel. He will provide direct technical
oversight of the plant reactor performance and associated safety
systems in order to improve the safety of unit operations and
maincenance performance.

Manager of Support Services and Logistics

The Manager of Support Services and Logistics re,..ts to the Vice
President = Nuclear Operations. In this position he is respon=-
sible for coordination of facility functions such as office
management, facilities, personnel, station security and health
physics and chemistry.

5-3
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5.2.10

5.2.11

5.3

Supervisor = Radiation Protection and Chemistry

The Supervisor = Radiation Protection and Chemistry reports to
the Manager of Support Services and Logistics and is responsible
for the radiation protection and chemistry programs for Unit 1|
and common station programs. He provides administrative and
technical guidance in the ares of radiation protection, radioac-
tive waste, respiratory protection, health physics engineering
including ALARA programs, dosimetry control, and chemistry. A
separate health physics organization udner tne direction of the
Manager of Waste Management is responsible for Unit 2 related
health physics activities.

Manager - Training

The Manager - Training reports to the Vice President = Nuclear
Operations. In this position he is responsib.e for the operator
training, technician training, and accelerated operator retrain-
ing. The technical training section will include training for
maintenance and health physics technicians. The operator accel-
erated re-training program is a braod program based upon changes
and lessons learned as a result of the TMI-2 accident. The
training department will be augmented by outside consultants

as necessary (see Section 6.0).

STATION SUPPORT ORGANIZATION

The facility crganization is supplemented by the resources of
General Public Utilities. The GPU Station Support Organization,
shown in Fugure 5.3-1, will function in the five main areas of:
corrective maintenance, TMI-2 recovery, technical functions,
environmental health and safety and reliability engineering.

The Director of Maintenance reports to the Senior Vice President-
Met-Ed-Vice President - GPU and is responsible for corrective
maintenance and construction at Three Mile Island including
coordination with outside contractors as necessary.

The Superintendent of Maintenance reports to the Director of
Maintenance and is responsible for Met-Ed and contractor cor=-
rective maintenance on TMI-l and 2. Operations related cor-
rective maintenance activities are coordinated through the
respective supervisors of maintenance with the unit supervisors
of operations.

A Supervisor of Maintenance on each unit reports to the Superin—-
tendent of Maintenance and is responsible for Met-Ed corrective
maintenance in the mechanical, electrical, and instrument and
control areas for the respective units. Lead foreman on each
unit in the various maintenance areas report to the supervisors
of maintenance as shown in Figure 5.3-1.

1021
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The Director of TMI-Z Recovery reports to the Senior Vice Presi-
dent Met-Ed-Vice President GPU and is responsible for the licens~-
ing and environmental safety of generating stations.

The Director - Environmental Health and Safety reports to the

Senior Vice President Met-Ed-Vice President GPU and is respon-
sible for the licensing and environmental safety of generating
stations.

The Director Technical Functions reports to the Senior Vice
President-Met-Ed, Vice President GPU. In this position he will
be responsible to provide a centralized technical capablity to
support generating facilities. This capability will include
general mechanical, civil, electrical and instrumentation and
engineering mechanics areas to assist i: the solution of plant
operating problems. In addition, this position will be respon-
sible for supporting GPU nuclear plants in the areas of nuclear
fuel management, process computer, control and safety analysis,
and plant operational analysis. In addition, TMI Engineering
Management section has been organized to be the focal point for
the coordination of all out of plant technical support for TMI
operations.

The Director of Reliability Engineering reports to the Senior
Vice Presidet-Met-Ed Vice President GPU. In this position, he is
responsible for the activities of the systems laboratories and
the quality assurance functions including the quality control
support on site.
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6.0  OPERATOR ACCELERATED RETRAINING PROGRAM (OARP)

6.1 INTRODUCTION

In preparation for restarting TMI-I, a retraining program for TMI-I Reactor

Operators and Senior Reactor Operators is being implemented. Several training

issues considered as prerequisites to resuming power operation at TMI-I have
been identified and addressed in the Operator Accelerated Retraining Program
Objectives. The successful completion of the Operator Accelerated Retraining
Program and subsequent evaluation process is required of all personnel who
will be assigned as Reactor Operators and Senior Reactor Operators at TMI-I

during the resumption of power operation.

The Operator Acceierated Retraining Program includes over sixty (60) present-
ations and/or practice sessions involving over two-hundred hours of training.
Included in the program are at least twenty (20) hours of training directly
involved with analyzing and handling abnormal and emergency situations at

the Babcock and Wilcox Nuclear Training Center Simulator.

The Operator Accelerated Retraining Program covers topics which can be
grouped into four functional areas:

TMI Plant System Review

TMI Plant Operational Review

Radioactive Materials Control

TMI Plant Transient Analysis

The combination of the Operator Accelerated Retraining Program and the previous

TMI-1 operator training and requalification programs can enable the safe and

effective operation of the Three Mile Island Nuclear Station Unit I.

6-1
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6.2 PROGRAM OBJECTIVES

The Operator Accelerated Retraining Program is designed to accomplish several
objectives relating to enhancing TMI-1 Reactor Operator and Senior Reactor
Operator performance. The achievement of these objectives is in accordance
with the performance standards specified in Section VI (Evaluation Procedure)

and is a prerequisite to resuming operation of TMI-I. Program lectures which

support the objectives and references for the objectives are listed in Appendix A.

The operator Accelerated Retraining Program objectives are as follows:

A. To improve operator performance during small break loss of
coolant accidents.

B. To assure that the operator can recognize and respond to conditions
of inadequate core cooling.

C. To improve operator performance during transients and accidents
including events that cause or are worsened by inappropriate
operator action.

D. To assure that the operators have an in-depth understandina of the
TMI-II accident and lessons learned.

E. To assure that operators are knowledgeable of operating procedures
and actions required upon initiation of the engineering safequards
features including reactor coolant pump requirements.

F. To assure that operators understand the manometer effects of water
levels in the reactor coolant system under different coolant system
pressure and temperature conditions.

G. To assure that operators are aware of the extreme seriousness and
consequences of the simultaneous blocking of both auxiliary feed-
water trains.

H. To assure that operators are aware of the prompt NRC notifications
required in the case of serious events and significant events.

I. To provide the operators with an in-depth understanding of the methods
required to establish and maintain natural circulation.

J. To assure that operators are knowledgeable of both short and long
term plant systems modifications.

K. To provide the operators with a review of the major plant systems.

L. To provide specialized training on "Operations and Procedural
Guidance Requirements”,

6-2 1021
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To assure operators are fully qualified through the administration
of the Compary and NRC administered final written and oral
examination.

To provide the operator with a review of major administrative,
normal, abnormal, and emergency procedures.

To assure all licensed Unit I operators receive training on the
B&W Simulator covering the TMI-II incident.

o4 1021
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6.3 TOPICAL OUTLINE
The Operator Accelerated Retraining Program includes over sixty (60}

presentations and/or practice sessions covering topics which can be
grouped into four (4) functional areas:

TMI Plant Systems Review

TMI Plant Operational Review

Radioactive Materials Control

TMI Plant Transient Analysis
The program topics include coverage of essential information needed to
understand TMI-I plant design and operation. Detailed information on
plant systems, operating procedures, and transienrt analysis are also
included to provide an overall understanding of safe nuclear plant
operating practices.

A. TMI Plant Systems Review

Topics which provide specific plant systems information
address the following areas:
Features of Facility Design

Instrumentation and Control

Safety and Emergency Systems
Presentations covering specific information on system functions,
capabilities, iimitations, interrelationships and controls are
involved.
The specific topics are:

1. Reactor Coolant System

2. Makeup and Purification System

3. Control Rod Drive System

4. Nuciear Instrumentation and In-Core Instrumentation
5. Decay Heat Removal

6. Decay Heat River System

7. Containment Isolation System
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. A. TMI Plant Systems Review (continued)
8. High Pressure Injection System
9. Nuclear Services Closed Cooling System
10. Decay Heat Closed Cooling System
11. Core Flood System
12. Nuclear Service River Water System
13. Reactor Building Emergency Cooling System
14, Intermediate Closed Cooling System
15. Feedwater System
16. Condensate System
17. Emergency Feedwater System
18. Main Steam System
19. Electrical Distribtution System

. 20. Emergency Diesel
21. Reactor Protection System
22. Ventilation
23. Hydrogen Recombiner and Hydrogen Purge
24. Emergency Safeguards Actuation System
25, Non-nuclear Instrumentation and Interlocks
26. Computer and Mod Comp
27. TMI-1 Short Term Change Modifications

28. TMI-I Long Term Change Modifications

B. TMI Plant Operational Review

Topics which provide information covering the plant general operating
characteristics and specific procedural guidance address the followina
areas:

‘ . Heat Transfer and Fluid Dynamics

Principles of Reactor Operation and Reactor Theory

6-5
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TMI Plant Operational Review (continued)

.. General and Specific Operating Characteristics
Administrative Procedures, Conditions and Limitations
Fuel Handling and Core Parameters
Presentations on plant nperation are designed to give detailed
information on fundamental plant operation and specific
procecural guidance. The specific topics are:
l. Heat Transfer and Fluid Dynamics
Reactor Theory
Use of Procedures
Operat.ny Characteristics Review-including natural circulation
Solid Plant Operations
Operational Chemistry

N0 " B wN

Standard and Emergency Operating Procedures-(covered in nine sections)
(1) Administrative Procedures

(2) Limitations and Precautions

(3) Emergency Procedures

(4) Emergency Feedwater Procedures

(5) Reactor Coolant Pump Procedures

(6) Electrical Power Emergency Procedures

(7) Primary System Leak Emergency Procedures

(8) Operating Procedures

(9) Steam System Emergency Procedures

8. Technical Specifications - Limiting Conditions for Operations
9. Technical Specifications Review

10. Fuel Handling and Core Parameters

11. NRC Prompt Notification Enforcement Policy
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Radioactive Materials Control

. Tooics which provide information covering radioactive materials
controi address the following areas:
Radiation Control and Safety
Radioactive Material Handling, Disposal and Hazards
TMI Emergenc, Plan
The specific topics are:
1. TMI Radiation Emergency Plan
Radiation Safety and Radioactive Materials Control

Radiation Monitoring

aow N

Radioactive Waste Disposal
Liquid and Gaseous Releases

D. TMI Plant Transient Analysis

Topics which provide information covering plant abnormal operating
. characteristics and plant transients address the following areas:

TMI-II Transient
Safety Analysis for TMI-I
TMI Simulator Training

The specific topics are:

1. TMI-II Transient

2. Small Break Loss of Coolant Accident Operator Guidance

Reactor Coolant System Elevations and Manometer Effect

Ssoow

Expected Instruments and Plant Response to Transients
5. TMI Control Room Session
6. Safety Analysis Workshop
In addition to these topics, specifically designed training sessions
were conducted at the Babcock and Wilcox Simulator Training Center.
‘ These training sessions involved discussion of plant transient

information and simulato 1ing sessions where specific casualty

situations were handled by the trainees. -
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TMI Plant Transient Analysis (continued)

The topics covered included:

1.

(= S . - )

Power Distribution and Rod Withdrawal Limits
Heat Transfer and Fluid Flow

Small Break Analysis

Safety Analysis

Unannounced Casualties (conducted on the simulaior)

Special program on the B&W Simulator covering the TMI-II accident



6.4

PROGRAM RATIONALE

The selection of topics to be included in the Operator Accelerated Retraining

Program was based on several factors. During the program formulation stage,

the extensive training curriculum the TMI-I Reactor Operator and Senior Reactor

Operator have already completed was balanced with the training needs related

to the current TMI-I and TMI-II plant status. Specific sources utilized in

identifying program topics include the following areas:

A.

Standard references for operator training programs considered
in determinina course content include:

1. 10 CFR 55 - Operator's License

2. NUREG-0094 - NRC Operator Licensing Guide

3. TMI-I FSAR

4. TMI-I Operator Requalification Program

The topics included in the Operator Accelerated Retraining Program
provide for coverage of all the areas in the NRC operators written
examination (10 CFR 55.21/22). In addition topics included in the
program include lecture requirements in the TMI Requalification
Program (10 CFR 55 Appendix A and TMI-I FSAR Section 12).

Other Licensed Nuclear Operator Training References

In making specific topic selections for the course content,

other information sources for operator training were used.

These sources include:

1. NRC Bulletin 79-05, 79-05A, 79-05B and 79-05C

2. Metropolitan Edison Company commitments on operator
training (J. Herbein letter to NRC dated June 28, 1979)

3. NRC letter - Order and Notice of Hearinag. August 9, 1979.

4. Selected training programs conducted at other Babcock and

Wilcox incident nuclear plants since the TMI-II incident.

5. Interviews with TM! Operators

Wy 1021 115
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6.5 INSTRUCTIONAL PROCEDURE

The Operator Accelerated Retraining Program topics are presented using a variety
of instructional techniques. Instructional techniques utilized for particular
program topics are selected to build comprehension of nuclear plant fundamentals,
develop the ability to ana'yze and respond to plant operational situations, and

ensure understanding of current TMI-I plant conditions and procedural guidance.

In order to achieve the retraining program goals, the instructional techniques
utilized will include:

Classroom Lectures

Classroom Discussions

Classroom Working Sessions

TM1 Control Room Training Sessions

Nuclear Plant Simulator Practice Sessions
(B&W Simulator Training Center)

A. Classroom Sessions

In preparation for the classroom presentations conducted at ™I,
an extensive program development process was completed. This
preparation included the involvement of a primary and backup
instructor for designated training sessions. Comprehensive
lesson plans developed for the training sessions ensure a well
directed approach for the presentations.

1. Topic Lesson Plan Preparation

Lesson plans developed for the training sessions are in
accordance with a standard format which includes all the
elements of a comprehensive presentation and written

guidance for carrying out a topic presentation.

Primary instructors assigned to prepare topic lesson plans
have technical expertise in the specific areas covered by

assigned topics. The primary instructor identified specific

21 116

lesson plan objectives and deveioped the lesson plan material.
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A.

Classroom Sessions (continued)

Backup instructors assigned to assist in preparing topic lesson

plans have experience in developing technical training material.

In addition to assisting in topic lesson plan development the
backup instructor also completes a Lesson Plan Development
Summary which identifies essential information pertinent to
the toric objective, instruction techniques, and evaluation

procec.ures.

The combined development efforts of the primary and backup
instructors is reviewed by designated training department
statf members at various stages to ensure a well directed,

comprehensive topic presentation is adequately supported.

Topic Classroom Presentation

Classroom sessions are conducted following the direction provided
by the topic lesson plan and lesson plan development summary. In
order to ensure a comprehensive coverage of essential information
in the classroom presentation, at least two people will be involved
with the presentation. The primary instructor (or a designated
alternate) will present the topical information. The backup
‘ructor (or a designated alternate) will sit in on the
pre.entation and ensure that the essential topic information is
covered during the presentation. This may involve clarifying
certain points and asking specific questions related to the topic

lesson objectives and support material.

In preparation for the classroom presentations, practice sessions
involving the primary and backup instructor (or designated
alternates) are conducted as required. The practice sessions

involve discussion of lesson material and presentation techniques,

1021 117
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Classroom Sessions (continued)

and may include an abbreviated practice presentation of part of
the lesson. The practice sessions serve as a means of ensuring
that actual lesson presentations will meet required standards

and facilitate the achievement of the lesson objectives. The
required extent of the practice session will depend upon the
experience level of the primary instructor in presenting similar
training material.

Control Room and Simulator Sessions

The Control Room and Simulator Training sessions are designed
to enable hands on application of guidance provided to TMI-I
operators. In preparation for these sessions, specific areas
of coverage were designated to ensure essential items identi-
fied and/or demonstrated for the operators.

1. Control Room Sessions

A review with the information/instrumentation av>‘iable

in the TMI-I Control Room is addressed in a ¢ .«c.fic session.
This supplements the references made during other topic
presentations which interfaced with Control Room features.

A tour of the Control Room conducted under the guidance of

a lesson p'an prepared by a primary and backup instructor
team is designed to build the association of operational

concept and guidance with actual system controls.

2. Simulator Sessions

The B&W Simulator Training is included in the program to
provide actual practice for the TMI operators in handling

plant transient situations.

1021
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. B. Control Room and Simulator Sessions (continued)

The training practices used during the simulator training sessions

enabled the following:
Detailed use of procedures (including follow-up actions)
Plant casualties carried out until a stable condition is reached
Multiple plant casualties simulated
Watch section members handling casualties as a team, with
specific job assignments made
Casualty conditions analyzed with watchstander input, supervisor
deciding course of action and supervisor directing recovery
Watch section members evaluated as a team on specific casualty

response
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6.6 EVALUATION PROCEDURE
The Operator Accelerated Retraining Program is evaluated formally and informally

in several manners. Continuous informal evaluation isoccurring during the train-
ing sessions as the instructor and/or backup instructor gauge trainee understand-
ing by asking questions and cbserving performance.

Formal evaluations of the training program, instructor delivery, trainee per-
formance and trainee knowledge levei are also conducted and analyzed. In
addition, performance standards are specified for key evaluatiun processes.

A. Trainee Evaluation of the Program

At the completion.of each week of the training program, the
trainees are asked to evaluate and comment on the training
sessions. This evaluation encompasses the instructors,
training materials, presentation techniques, and classroom
facilities. Results of these evaluations are a means of
measuring the trainees reaction to the training program.
Problems which are identified by these evaluations are
considered and resolved by the TMI Training Department
staff. Necessary changes to the program are factored

into subsequent presentations. If a deficiency is deemed
to be severe and cannot be otherwise compensated for,
parts of the program will be repeated with appropriate

modifications incorporated.

B. Presentation Evaluations

Each session of the program will be monitored and evaluated
by the session backup instructor or a designated alternate.
An Instructor Evaluation Form is completed for the session
and a presentation grade computed. To ensure the overall
qualiiy of instruction for each session, the following

minimum standards are established.
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B. Presentation Evaluations (continued)

1. Individual Presentation Standard
Presentation Grade > 2.5 (on a 4.0 scale)
The Presentation Grade is the average grade of
all the individually graded entries on the
Instructor Evaluation Form.
2. Topic Presentation Standard
Topic Grade ~ 3.0 (on a 4.0 scale)
The Topic Grade is the average grade of all
the individual presentation grades for the
topic.
Presentations which do not meet the minimum standards will
be subjected tc the following:
‘ 1. Weaknesses found in the presentation will be
discussed with the instructor.
2. Key concepts which are not adequately covered
in this presentation will be presented again
to the trainees in a subsequent training session.
3. Trainee performance on quiz questions on the con-
cepts covered in the presentation will be evaluated.
[f trainee performance of 70% is found, the entire
training session will be repeated for the affected
trainees.

C. Knowledge Evaluations by Quiz

Each lesson plan for the program is developed with representative
‘ quiz questions identified. Ouring each week of training, quizzes
will be administered and utilized for evaluation of trainee

knowledge level. The quizzes will meet or exceed the fullowing

quiz standards: e ] 02] l 2’\



1. Quizzes will be administered each week.

2. Eacih quiz will consist of at least ten questions.

3. At least 75% of the individual lesson plans presented
during the week will have representative questions
included in one or more of the quizzes.

4. A variety of question types may be used, but essay
questions will predominate. Predetermined quiz
question point values will be assigned for evalua-
tion purposes.

Quizzes will be scored and a grade for each quiz deter-

mined. To ensure a satisfactory level of understanding

of the weekly program material, the following minimum
standard is established for each trainee's performance:

1. Individual Quiz Standard

Individual Quiz Grade > 80%

For trainees who do not mee* this standard, the following

will occur:

1. Trainee will review the program the program material
by reviewing the topic lesson plan and/or handouts

2. Trainee will review the material with a designated
staff member
a. Control Room Operators and Shift Foreman will

review the material with the Shift Supervisor.

b. Shift Supervisors and licensed plant management
will review the material with a designated in-
structor.

3. Another quiz will be administered and graded with the
same standards in effect. The quiz will cover the
material included in the unacceptable quiz (s) and will h
be composed of questions not previously used during Jhpé J i' LZ
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Knowledge Evaluation by Oral and Written Comprehensive Examination

Following the compietion of the program, an Auditor Group wiil

conduct a written and oral evaluation of the licensed trainees.

The evaluation will be equivalent to an NRC administered licensing
examination. It will include an expanded examination section

covering the Operator Accelerated Retraining Program objectives. Each
successful trainee will be required to pass the audit examination with the
minimum examination standard.

For trainees who do not meet this standard, a follow on accelerated
requalification program will be implemen’:4. The program content

and duration will be dictatedby the nature of the audit examina-

tion failure. Following completion of the accelerated requalifi-
cation program, a written and oral evaluation of the trainee will

be conducted with the same minimum examination standards in effect.

) Licensed Unit I personnel, who have successfully completed the
Operatcr Accelerated Retraining Program will finally be required

to take an NRC administered oral and written license examination.

1021 123
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6.7 PROGRAM FORMAT

The Operator Accelerated Retraining Program is developed in over sixty individual
lessons involving classroom presentations, TMI Control Room walkthrough and
simulator training sessions. The entire program is scheduled for completion in

seven modules, with a module consisting of 4 to 5 days (8 hr/day) of training.

Structuring the program into modules enable the scheduling of the presentations |
to occur during the six weeks cycle TMI trcining shift, or as a full time program.
The content of each module is a seiected grouping of individual lessc.. .'ans

which cover material which is related to similar subjects. The modules are
identified in Appendix B and are representative of the program scheduling.

A. Simulator Training Module

The initial program training module involved four and one-half
days of training at the Babcock and Wilcox Nuclear Training Center.
The module content included classro-m training sessions and Control
Room operational sessions. The individual topics were:

1. Power Distribution and Rod Withdrawal Limits (4 hours)

Heat Transfer and Fluid Fiow (4 hours)

Small Break Analysis (4 hours)

Safety Analysis (4 hours

TMI-IT Accident Analysis (4 hours)

L " S ]

Unannounced Casualties (16 hours)
The plant casualties included:
a. Natural Circulation Cooldown

b. Total Loss of Feedwater with no Emergency Feedwater
(TMI-I1 Accident)

c. Station Blackout (with diesels)
d. Loss of Coolant Accident
e. Steam Generator Overfeed
f. Steam Generator Tube Leak

g. Steam Leak in the Reactor Building

102] 124
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Simulator Training Module (continued)

The simulator training module provides an overview of guidance
for operators which has resulted from analysis of the TMI-II
incident and involvement in simulated piant abnormal and
emergency conditions. This initial program module supplemented
previous operator training and provided a reference point for
subsequent program modules dealing with detailed plant systems,
operator guidance and nuclear plant fundamentals.

ThI Module One

The first module of the program conducted at TMI involved four
days of classroom training focused on nuclear plant fundamentals
intergrated with specific plant operational characteristics.

The individual topics are:

1. Heat Transfer and Fluid Dynamics (16 hours)

2. Reactor Theory (16 hours)

The content of module one provides an in-depth coverage of the
fundamental aspects of nuclear reactor control and nuclear reactor
heat removal. These topics review principles necessary for under-
standing the purpose and function of nuclear plant systems,
operational procedures and required operator actions for safely
operating TMI-I,

TMI Module Two

The second module of the program conducted at TMI involves three
and one-half days of classroom training covering specific TMi-I
, lant information on selected plant transients, plant systems
axd the Radiation Emergency Plan. The individual topics are:

1. TMI-II Transient (4 hours)

2. Reactor Coolant System (5 hours)

3. Make-up and Purification System (4 hours)
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TMI Module Two (continued)

In-Core Instrumentation (1 hour)
Control Rod Drive System (4 hours)
Nuclear Instrumentation (2 hours)
Integrated Control System (4 hours)

Radiation Emergency Plan (4 hours)

o 0O N o0 o »

NRC Prompt Reporting Requirements and Enforcement Policy (0.5 hours)
The content of module two provides detailed coverage of the TM1-11
Transient which occurredMarch 28, 1979. This puts into persepctive

the plant systems and procedural training sessions included in sub-
sequent program lessons. Detailed plant systems coverage begins in

module two with sessions on key primary plant systems.

TMI Module Three

The third module of the program conducted at TMI involves four and
one-half days of classroom training covering specific TMI-I plant
systems and operational procedures. The individual topics are:

1. TMI-I Short Term Modifications (4 hours)

2. Decay Heat Removal System (1 hour)

3. Decay Heat Closed Cooling System (1 hour)

4. Decay Heat River System (1 hour)

5. Core Flood System (1 hour)

6. Containment Isolation (1 hour)

7. High Pressure Injection (1 hour)

8. Use of Procedures (2 hours)

9. Nuclear Service Closed Cooling System (1 hour)
10. Nuclear Services River Water System (1 hour)

11. Reactor Building Emergency Cooling System (1 hour)

1021 1.
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TMI Module Three (continued)

12. Intermediate Closed Cooling System (1 hour)

13. Feedwater System (1 hour)

14. Condensate System (1 hour)

15. Procedure Review-Reactor Coolant Pump Procedure (2 hours)

16. Emergency Feedwater System (2 hours)

17. Procedure Review-Emergency Feedwater Procedure (2 hours)

18. Main Steam System (1 hour)

19. Electrical Distribution (3 hours)

20. Emergency Diesel (2 hours)

21. Procedure Review-Electrical Power Emergency Procedure (2 hours)
22. Engineered Safeguards Actuation System (4 hours)

The content of module three provides detailed coverage of selected
TMI-I primary and secondary plant systems. The systems covered

in the program include systems essential to normal and emergency

cooling of the reactor.

TMI Module Four

The fourth module of the program conducted at TMI involves

four and one-half days of classroom training covering specific

TMI-I plant systems, operational procedures and radioactive

materials monitoring/control. The individual topics are:

1. Procedures Review-Primary System Leak Emergency Procedure | hours)

2. Procedure Review-Steam System Emergency Procedure (2 hours)

3. Reactor Protection System (4 hours)

4. Operating Characteristics Review includino Matural Circulation (4 hours)
5. Solid Plant Operations (2 hours)

6. Procedure Review-Emergency Proceudre (2 hours)

7. Procedure Review-Operating Procedures (4 hours)

1021 |
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E.

TMI Module Four (continued)

8. Radiation Safety and Radioactive Materials Control (4 hours)

9. Radiation Monitoring (4 hours)

10. Radioactive Waste Disposcl (4 hours)

11. Liquid and Gaseous Releases (2 hours)

12. Operational Chemistry (2 hours)

The Content of module four provides detailed coverage of selected
TMI-I systems and plant proceudres. Specific attention is given

to normal and abnormal plant gperations characteristics and related
procedural guidance. Radiation safety, radiation monitoring, and
radioactive materials control is covered to review existing guidance
and present modifications made at TMI following the TMI-II incident.
TMI Module Five

The fifth module of the program conducted at TMI involves five
days of classroom training covering specific TMI-I plant systems,
operational procedures, technical specifications and plant

operational characteristics. The individual topics are:

1. Ventilation (3 hours)

2. Hydrogen Recombiner and Hydrogen Purge (1 hour)

3. Technical Specifications-Limiting Conditions for Operation (4 hours)
4. Technical Specifications-Definitions and Safety Limits (2 kours)

5. Procedures Review-Administrative Procedires and Limitations and
Precautions (2 hours)

6. Technical Specifications Review (4 hours)

7. Non-Nuclear Instrumentation and Interlocks (4 hours)

8. Small Break Loss of Coolant Accident Operator

Guidance (4 hours)

1021 128

6-22



F.

TMI Module Five (continued)

Y. Expected Instrument and Plant Response to
Transierts (4 hours)
10. Reactor Coclant System Elevations and Manometer
Effects (2 hours)
1. Fuel Handling and Core Parameters (4 hours)
12. Simulated Transients in Control Room {4 hours)
The content of medule five provides detailed coverage of
selected TMI-I Systems and plant procedures. Specific
attention is given to normal and abrormal plant operating
characteristics and related procedural guidance, including
plant technical specifications. The TMI-I Control Room is
used to develop further relationship between expected plant
response to operational situations and actual control instru-

mentation locations and features.

. 1MI Module Six

The sixth module of the program conducted at TMI involives
five days of classroom trzining covering specific TMI-1

plant modifications and ertensive coverage of safety analysis
for TMI-1. The individual topics are.

1. Computer and Computer Modifications (4 hours)

2. TMI-I Long Range Design Modifications (4 hours)

3. Safety Analysis Workshop (32 hours)

The content of module six provides an overview of specific
changes being planned and accomplished at TMI and provides

an in-depth presentation of key safety analysis areas and

their implication to TMI-I plant operation. The safety analy-
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TMI Module Six (continued)

sis training will [ )ver several areas of integrated TMI-I
plant response to normal and abnormal events and provide
guidance in evaluating plant performance in real time.
The fundamental principles of plant operation and plant
system information will be combined with existing plant
data to analyze several categories of potential abnormal

operating conditions and categories of plant emergencies.

1021 130
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7.0

RADWASTE MANAGEMENT

To Le submitted later.
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8.0

8.1

SAFETY ANALYSIS
INTRODUCTION

Changes affecting the acceptance criteria for the TMI-l FSAR
safety analyses arise from several sources. First is the TMI-l
"Order and Notice of Hearing"” (Reference 19) which contains NRC
staff recommendations that certain changes be made to the plant.
This order encompasses recommendations made in NRC bulletins
79-05 A, B and C and from the TMI-2 Lessons Learned Task Force
NUREG-0578 (Reference 20). Most of the changes listed below are
being made in response to this order. Prior to the TMI-2 acci-
dent, B&W 177 FA plants received orders requiring modifications
to the high pressure injection system to accommodate certain
small break LOCA's. These changes are being evaluated as well.

A third source of changes has originated from plant upgrades that
Metropolitan Edison believes to be justified. Some of these
modifications were being evaluated prior to the TMI-2 accident on
March 28, 1979. Certain analyses will be performed using the
TMI-1 RETRAN computer model. These analyses will be selected in
light of insight gained from TMI-2. The analyses of interest
are:

l. The transition to natural circulation following loss of
offsite power.

2. The feedline break accident with regard to functional require-
ments for the emergency feedwater system.

3. Partial and complete loss of feedwater events and their
sensitivity to: PORV setpoint, emergency feedwater flow,
and reactor trip on loss of feedwater/turbine trip. TMI-l
has design features which permit a turbine trip without
causing a reactor trip. Sinr.: the reactor will now be
tripped by a turbine trip, the following questions will be
addressed in this safety analysis: 1) Should these features
remain in the plant or be deleted; and, 2) what is the effect
of the retention/deletion on the revised plant design? A
second area of interest will be the PORV setpoint. As
indicated in Reference 2, B&W analyses indicated that a
setpoint of 2450 psig would prevent lifting of this valve for
all transients that have been experienced at [&W plants.
RETRAN analysis will be performed to determine the Tech Spec
allowable setpoints considering setpoint drift, setpoint
inaccuracy of both the safety and POR valves and realistic
plant response to these events. Finally, the RETRAN analyses
will also be used to determine if overcooling can occur as a
result of EFW operation following a loss of feedwater event.

These analyses will also support design decisions affecting
plant modifications. A final source of input will come from
the Abnormal Transients CUperating Guidelines (ATOG) Subcom=
mittee of the B&W 177 FA Owner's Group. Met-Ed expects to be
a full participant in this group and to utilize results, as
applicable, for TMI-l. The RETRAN model will be used if
plant specific analyses are required in developing operator
guidelines.

8-1
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8.2

8.2.1

8.2.2

The decision to investigate additional accidents/transients was

arrived at by reviewing the events in Table 8.2-1. These events were

developed from the TMI-l FSAR, the Standard Format and (ontent
Guide, Rev., 3, and NRC requests for additional information from
the TMI-l and TMI-2 dockets.

AREAS OF INVESTIGATION

The plant modifications which are being investigated are sum-
marized below. They are grouped according to their origin.

Modifications Resulting from the August 9, 1979 Order

l. Change of the reactor protection trip setpoint to 2300 psig
from 2390 psig. This lower trip setpoint in conjunction
with the higher power operated relief v=l!ve (PORV) setpoint
of 2450 psig results in a lower likelihocua of PORV operation.

2. Loss of feedwater flow initiate a reactor trip.

3. Turbine trip initiate a reactor trip.

4. Emergency feedwater modifications to allow:

a. automatic initiation of the steam and motor drive EFW
upon loss of all 4 reactor coolant pumps, feedwater/steam

differential and loss of main feedwater.

b. Loading of EFW pumps on the diesel generators and dele-
tion of the blackout start interlock.

c. Alternate manual control for EFW system.

5. Modify the emergency feedwater system to start automatically
on the following safety grade signals:

a. low steam generator level

b. negative differential feed to steam differential pressure.

c. loss of all four reactor coolant pumps. Since this item
is long term, plant safety will be discussed with and

without these changes.

Modification as Result of Order of May, 1978

Modifications to the high pressure injection system. The HPI
injection lines have been cross connected to assure acceptable
results from a break in a high pressure injection line. Cavitat=
ing venfturis have been added to provide the proper flow split in
the event of an HPI line break.
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8.2.3

8.2.“

8.3

8.3.1

Modification Originating from within Met-Ed

1. Upgrade instrument and valve operator reliability by the
addition of heat shrink tubing.

2. The switchover of the ECCS system suction supply from the
borated water storage tank (BWST) automatically rather
than by operator action.

3. The reactor building spray system will be modified to delete
sodium thiosulfate while retaining sodium hydroxide only.
Changes will provide more equal drawdown of the BWST and NaOH
tanks for a large spectrum of single failures.

4. The fuel handling building, which is presently shared between
TMI-1 and 2, will have an airtight barrier partitioning the
building.

I&E Bulletin 79-05C

Met-Ed is in the process of evaluating the response to this
bulletin. It is expected that a reactor coolant pump trip will
be initiated on a SFAS coincident with an indication of a large
(in excess of 10-20%) void fraction. This or any other change
will be evaluated with regard to their effect on the plant
accident and transient analyses and plant operating guidelines.

EFFECT OF CHANGES ON SAFETY ANALYSIS

Follewing are summaries of the accidents listed in Table 8.2-1.
Table 8.2-1 indicates where FSAR analyses took credit for non-
safety grade equipment, or where mitigation is dependent on a
specific operating/emergency procedure or design margin. These
conclusions will continue to be revised to account for plant
design changes.

The event description and mitigating equipment are for the plant
design before modification. The modifications discussed in the
previous secitons were considered in the review of each accident.
If a modification affected that analysis, then a note as to its
safety significance was made under the "conclusions” section.

Rod Withdrawal from Startup (FSAR Section 14.1.2.2)

1. Descrigtion

Uncontrolled reactivity excursion starting from a subcritical
condition of 1%4k/, at hot standby.

2. Acceptance Criteria

i. Limit power to design overpower (112%)

1021 1o
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8.3.2

3.

ii. RCS pressure not to exceed code allowable of 2750
psig.

Mitigation
i. RPS trip on high pressure for fast power rises.

ii. Pressurizer code safety valves lift and peak pressure is
limited to 2515 psia.

iii. Doppler coefficient provides a negative reactivity

4.

addition.
Conclusion

The FSAR analysis still bounds the modified TMI-1 plant
design. The RCS high pressure trip is lower and safety
margins are increased. Since no credit was taken for opera-
tion of the PORV, raising the valve setpoint does not change
the analysis results. As discussed in Ref. 2, the PORV would
lift for the worst case rod withdrawal accident which was
analyzed in the FSAR. Nevertheless, the probability of
occurrence has been decreased so that safety margins have
been improved and lifting of the PORV is not likely for a
broad spectrum of rod withdrawal accidents.

Rod Withdrawal at Power (FSAR Section l4.1.2.3)
1. Description
Accidental withdrawal of a control rod group at normal
rated power, without ICS control and a 1% shutdown margin.
2. Acceptance Criteria

3.

i. Limit power to design overpower of 112%.

ii. RCS »nressure not to exceed code allowable (2750 psig).

Mitigation

i. RPS trips on high pressure for slow transients and
high neutron flux for fact transients.

ii. Doppler and moderator coefficients provide negative
reactivity addition.

Conclusions
The FSAR analysis bounds the modified TMI-l1 plant design.
Lowering of the reactor trip setpoint increases safety

margins for this event. Credit was not taken for PORV
operation. As discussed in Reference 2, some low worth rod
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8.3.3

8.3.4

withdrawals can result ia PORV actuation. Nevertheless, the
probability of such an occurrence is greatly decreased by the
changes in the PORV and high pressure trip setpoints.

Moderator Dilution Accident (FSAR Section 14.1.2.4)

1.

3.

4.

l.

Description

Diluted makeup water is inadvertently added to the reactor
coolant system at a rate of 500 gpm beginning at normal
power. RCS boron concentration is at its highest initial
value. The result is a reactivity insertion, increased
power, pressure and temperature. The addition of one makeup
tank volume of unborated water changes the shutdown margin by
B Lk/i.

Acceptance Criteria

i. Reactor power will be limited to less than the design
overpower (112%).

ii. Reactor coolant system pressure will be limited to less

than code allowable 2750 psig.

iii. The minimum shutdown margin will be at least 1% O4k/g.

Mitigation

i. High pressure or high temperature trip.

ii. Termination of deborated water to makeup tank on reactor

trip.

iii. Termination of makeup flow on high pressurizer level.

Conclusion

The FSAR analysis bounds the modified TMI~-l plant design.
Lowering of the high pressure trip setpoint increases the
safety margins for this accident. Operation of the PORV was
not assumed in the original analysis, and peak pressure is
2435 psia. Therefore, the PORV setpoint will not be reached
during this transient.

Reactor power is limited to 107.3%, and the final shutdown
margin is greater than 1% Ak/yg even with the most reactive
rod stuck out of the core all of the acceptance criteria for
this accident are met.

Cold Water Addition (FSAR Section 14.1.2.5)

Description

Startup of one or more idle reactor coolant pumps can cuase
excess heat removal from the primary coolant system. This
cooldown can cause positive reactivity insertions, which

8-5
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8.3.5

2.

3.

4.

result in a power rise. The worst case event is the startup
of two reactor coolant pumps from 50X power. A tripped rod
worth of 1% Ak/g is used in the analysis.

Acceptance Criteria

i. Limit overpower to less than the maximum design overpower
(112%).

Mitigation

i. RPS trip oi high pressure for slow power increases or
power/flow mismatch for rapid power increases.

ii. RC pump/power monitor limits initial conditions under
which event can occur.

Conclusion

Lowering of reactor trip setpoint increases safety margins
for this event. The FSAR analysis was performed without
taking credit for PORV. Peak pressure did not exceed 2400
psia, hence the PORV will not lift during this event.

The FSAR analysis bounds the modified TMI-l plant design.

Loss of Coolant Flow (FSAR Section l4.1.2.6)

1.

2.

Description

Fuel rods experience a limiting DNB transient when all four
reactor coolant pumps trip on loss of offsite power or when
one pump experiences a locked rotor resulting in an instan-
taneous loss of flow. The loss of flow analysis is performed
from 114% normal power, nominal reactor coolant pump flow, a
+2 F core inlet temperature error and a =65 psi error in
pressure. Reactor trip delay is assumed to be 620 ms. and a
lZ Ak/y suberitical margin is assumed at hot standby. The
event is analyzed past the time that the minimum DNBR occurs.

The locked rotor accident is performed from an initial power
level of 102% power, with a rampdown in flow from 100%Z to 75%
in 100 ms. Temperature and pressure were the same as for the
loss of flow accident. PReactor trip delay is assumed to be
650 ms.

Acceptance Criteria

i. DNB is greater than 1.3 for a loss of coolant flow.

ii. DNBR is greater than 1.0 for a locked rotor accident.
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. Mirigation

i. Protection from four pump coastdown is by limitation of
peaking factors, limitations on power level and the pump
power monitor.

ii. Protection for the locked rotor accident is by the flux
. for flow monitor initiating reactor trip.

4. Conclusions

The FSAR analysis for the four pump coastdown terminates
prior to establishing stable decay heat removal by natural
circulation. The EFW system will automatically start and
maintain steam generator level at 50% on the operate range.
This design should result in the transition to stable condi-
tions; a startup test.will be perfromed to demonstrate thig
transition prior to startup.

8.3.6 Dropped Control Rod (FSAR Section 14.1.2.7)

) 1 Description

A dropped control rod reduces the average coolant temperature
and reduces power. A return to full power may result in high
local power density and heat fluxes. The analysir is per-
formed at rated power with the most adverse values of the
moderator and doppler coefficients (EOL) Rod worth are the
maximum expected for full power operation with and without
Xenon. Tripped rod worth is assumed to be 1% Ak/y.

2. Acceptance Criteria

i. DNBR remains above 1.3.

ii. Reactor coolant system pressure is less than code allow=-
able (2750 psig).

K 79 Mitigation

i. Integrated control sys.em inhibits withdrawal of control
rods and ramps secondary side steam demand to 60% rated
power to prevent overcooling.

4. Conclusions

This analysis has not been changed as a result of any of any
TMI-1 plant design changes. Analysis results still show that
the acceptance criteria are met. It should be noted that
while ICS action is assumed in this analysis, acceptable
results are not dependent on ICS operation. The dropped
control rod analysis performed in the TMI-2 FSAR does not
assume ICS action, and demonstrates that the accident accept-
ance criteria are met.
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8.3.7 Loss of Electric Power (FSAR Section 14.1.2.8)

1.

2.

Description

Separation of the unit from the transmission network can
reult in the trip of the turbine and reactor. As analyzed in
the FSAR, severe transient occurs if the ICS does not run
back the reactor load demand. The result is reactor trip on
high pressure. Cooldown is accomplished through the atmos-
pheric dump or steam relief valves. In the presence of
failed fuel and primary to secondary leaks, this event can
lead to low levels of radiocactivity release.

Acceptance Criteria

i. DNBR shall not be less than 1.3.

ii. Reactor coolant system pressure will not exceed code
allowable limits of 2750 psig.

3. Mitigation
i. Reactor trip on high pressure.

4. Conclusion
This transient has an increased safety margin over the
analysis performed in the FSAR as a result of the high
pressure trip setpoint reduction to 2300 psig and the antici-
patory reactor trip with turbine trip. In addition, a PORV
setpoint of 2450 assures that the PORV will not be activiated
(Ref. 1). The addition of the reactor trip signal initiated
on turbine trip results in an improved safety margin for this
event.,

8.3.8 Station Blackout (Loss of AC) (FSAR Section l4.1.2.8)
l. Description

All AC power to the unit is lost, with only battery power
available. The reactor and turbine trip, and reactor coolant
and feedwater pumps are lost. Core cooling is accomplished
through heat rejection to the secondary side using the
turbine driven emergency feedwater pump with steam relief to
the atmosphere. 7Tne analysis is performed starting at full
power 2535 Mw (t), and takes credit for a condensate inven=-
tory ¢ 200,000 gallons. NNI and ICS instrumentation is
taken credit for in controlling the plant when it is powered
from the vital ac inverters.

Acceptance Criteria

i. DNBR is not less than l.3.
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ii. Reactor coolant system pressure does not exceed code
allowable pressure of 2750 psig.

3. Mitigation

i. Manual control of the steam driven emergency feedwater
pump in accordance with plant emergency procedures 1202-2
and Za.

ii. Steam relief through the atmospheric dump and main steam
relief valves.

4. Conclusion

The FSAR analysis of this event remains bounding for the
modified TMI-1 plant design. None of the plant modifications
being made affect the systems and components which are
necessary to mitigate this accident. Since the ICS is
powered from the vital ac system, monitoring instrumentation
will be powered by the station batteries. The operator will
have all of the instrumentation available to bring the plant
to a stable shutdown condition.

The extended analysis of this event will determine:

i. When power would have to be restored to maintain szable
shutdown.

ii. RCS system pressure response without pressurizer heaters
available.

8.3.9 Steam Line Failure (FSAR Section 14.1.2.9)

| Description

A steam line rupture results in depressurization of the
secondary system. This depressurization causes a primary
system cooldown causing a DNBR transient and a positive
reactivity addition. Blowdown can cause a significant mass
and energy addition to containment. Finally, offsite doses
can result from the release of secondary side steam to the
atmosphere, if steam generator tube leakage exists. The
FSAR analysis addresses a variety of break sizes, including
the rupture of all four main steamlines outside the reactor
building. HPI was not assumed to operate during this event.

2. Acceptance Criteria

i. The core will be maintained in a coolable geometry.

ii. No steam generator tube loss of integrity will result
from the pressure/temperature transient.

iii. Offsite doses will be within the limits of 10CFR100.
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3. Mitigation

i. Reactor trip on low pressure or high neutron flux.

ii. Feedwater isolation of the affected OTSG as a result of
low steam generator pressure.

iii. 1Isolation of the unaffected steam generator by the
turbine stop valves.

iv. Decay heat removal through the unaffected OTSG by manual
control of emergency feedwater (Procedure 2203-2.3) and
either atmospheric dump valves or the turbine bypass
valves if they are available.

v. Containment temperature and pressures are limited by the
containment fan coolers (and reactor building spray
systems) if reactor building pressure exceeds 28 psig.

4. Conclusion

Recent, detailed analyses of TMI-2 (Refs. 5 through 8) allow
broader conclusions about the acceptability of TMI-l regard-
ing steam line break. The TMI-2 analysis considered addi-
tional single failures, the most limiting were the feedwater
regulating and turbine stop valve failures. In addition, the
reactor core performance was analyzed assuming that: feed-
water is not isolated, offsite power is available if results
are worse for that case, and both steam generators blow down
outside containment. Reference 3 explains why the TMI-2 core
performance analysis bounds Unit 1.

At the Cycle 5 refueling outage, the feedwater latching
signal was added to “he upstream hlock valves (FW-V-5A/B).
The TMI-2 feedwater regulating valve and turbine stop valve
failures cases thus bound the TMI-l design. Although these
failures are not a licensing basis for the plant, they do
demonstrate the additional safety margins available in this
accident.

The difference in design of the main steam isolation valves
between TMI-1 and TMI-2 results in less severe containment
transients for TMI-l. The Unit 1 valves are a stop/check
design, so that they would prevent the blowdown of both steam
generators inside containment. Since TMI-~l does not have
cavitating venturi's on the emergency feedwater lines, the
operator would have to isolate the affected steam generator
te prevent containment overpressure. The operator would have
approximately 20 minutes to perform this action.

TMI-1 has not analyzed the environmental effect inside
containment for the worst case single failure (because of the
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8.3.10

stop/check MSIV's, the worst failure is the feedwater regulat-

ing valve failure). As noted previously, the blowdown will be
less severe than for Unit 2. Although this issue is still
being resolved, there are several reasons to expect accept=-
able results.

i. Heat shrink tubing is being added to splices inside
containment. This change was made to TMI-2 prior to
receipt of the operating license to resolve this concern.

ii. Much of the equipment which was analyzed and shown
acceptable for TMI-2 is also used on TMI-l.

The radiological consequences cf the unmitigated steam line
break accident have also been addressed on the TMI-2 docket
(Ref. 6 and 7). These analysis results demonstrate that
worst case doses from a steam line break accident are within
the limits of 1OCFR100.

Steam Generator Tube Failure (FSAR Section 14.1.2.10)

1. Description

The rupture of a steam generator tube concurrent with 1%
failed fuel results in the release of radioactive steam to
the environment via the condenser air ejector. Leakage is

greater than the capacity of the makeup system, so that the
RCS depressurizes.

2. Acceptance Criteria

i. Doses are less than I0CFRI00 limits.

3. Mitigation

i. Reactor trips or low pressure,

ii. High pressure injection initiates and maintains primary
system pressure and inventory.

iii. Turbine trip isolates the steam generator, and the
release path of steam to the environment is via the

turbine bypass line, through the condenser to the air
ejector.

iv. Cooldcwn is achieved first via the unaffected steam
generator and then through the decay heat cooling system.

4. Conclusions

There have been no plant changes which could change the
results of this analysis. Results are still valid and
acceptable.
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8.3.11

8.3.12

Fuel Handling Accident (FSAR Section 14.2.2.1 and Reference 8

throg;h 102

1.

3.

Deocrigtion

Failure of a spent fuel assembly, either in the fuel handling
building or inside the containment building can result in
release of radioactivity to the environment. The fuel
handling accident in the fuel handling building considers a
72 hr. decay period for the fuel with the release of gap
activity from the entire row of fuel pins on one assembly.
100% of the noble gases and 1% of this iodine inventory is
released from spent fuel pool. The fuel handling accident
inside containment assumed failure of an entire assembly,
filtration by the refueling canal water, and release via the
purge exhaust filtration system.

Acceptance Criteria

i. Doses should be appropriate within the guidelines of
10CFR100 (less than 100 REM).

Hitigation

i. Filtration of releases through the fuel handling building
ventilation system.

ii. Filtration of releases by the purge exhaust filter

system for the accident inside containment.

iii. Meteorological dispersion of 6.8 x 10™% sec/m3 for

4.

Rod

the accident inside containment.
Conclusion

The plant design changes do not affect the mitigation of the
fuel handling accident inside containment. Results are still
within the acceptance criteria.

The partitioning of the fuel handling building between Unit |
and Unit 2 does not affect the consequences of this accident
because each unit has its own HVAC system. A Unit 1 fuel
handling accident would still be mitigated by the Unit 1
ventilation system.

E jection Accident (FSAR Section 14.2.2.2)

1.

Description

Failure of a pressure barricr component could result in the
rapid ejection of a control rod from the core. A power

excursion and leakage of radioactive primary system fluid to
the secondary side would res:lt, Release to the environment

H
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8.3.13

2. Acceptance Criteria

i. The reactor coolant pressure boundary is not further
degraded as a result of the ejected rod (no reactor
vessel deformation).

ii. Offsite doses are within the limits of 10CFR100.

iii. Radially averaged enthalpy should not be greater than 280
cal/gm at any axial location in any rod.

3. Mitigation
i. The power excursion is limited by the Doppler coefficient.

ii. The power excursion is terminated by reactor "ip on high
pressure or high flux.

4. Conclusions
The lower high pressure trip setpoint results in increased
safety margins over the FSAR analysis. Improvements to the
containment isolation signal (radiation +Rx trip) make
release of fluid from the containment building less likely.

Feedwater Line Break Accident (TMI-2 FSAR, $3-22.49)

| S Description

This event has not been analyzed for TMI-l. The following
description is based on FSAR analyses for TMI-2. A loss of
feedwater flow results in a loss of heat sink, primary system
heatup accompanied by increased pressurizer level and pres=
sure, and reactor trip on high pressure. A loss of feedwater
can be the result of partial or complete loss of feedwater
flow or a feedwater line break accident. The analysis
assumes a complete loss of feedwater due to a break upstream
of the first feedwater line upstream check valves. No
analysis of loss of feedwater due to pump trip or valve
closures was analyzed. The reactor is initially at 2772
Mw(t). Assumptioans were made to provide two worst case
scenarios one for containment, and one for primary system
conditions.

A double ended rupture (with a blcwdown area limited by the
feedwater nozzle area) was analyzed; steam generators are
assumed to have a fouled inventory of 62,500 lbs., and
emergency feedwater ' assumed to be at full flow within 40
seconds. The loss of feedwater is not directly calculated
but taken as a conservative loss of heat demand (100-0% in 5
seconds for the affected generator and 100-0% in 20 seconds
for the unaffected generator).

.
I
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8.3.14

2.

3.

4.

Acceptance Criteria

i. Core thermal power shall not exceed 112%Z of rated power.

ii. Reactor coolant system pressure shall not exceed code
allowable limits of 2750 psig.

Sitigation

i. Reactor coolant system trip on high pressure.

ii. The secondary system heat sink is restored by initiation
of emergency feedwater to full flow within 40 seconds.
Heat removal is through the turbine bypass valves or main
steam relief valves.

Conclusions

Results of the TMI-2 feedwater line break accident have
become bounding for Unit | with the addition of a feedwater
line break initiating signal. The addition of reactor trip
or loss of feedwater increases the safety margin over the
TMI-2 analysis. Lowering of the high pressure trip setpoint
also increase; safety margins. PORV operstion was not
assumed in the feed line break analysis, so that the increase
in the valve setpoint does not affect analysis results. The
PORV would actuate for the worst case feedline break accident
analyzed in the TMI-2 FSAR.

Waste Gas Decay Tank Rupture (FSAR Section 14.2.2.5)

1.

3.

4.

Descrigtion

The rupture of a waste gas decay tank would result in radio-
logical releases via the plant ventilation system. The tank
contents as calculated assuming the activity evolved from
degassing the primary coolant system after operation with 1%
failed fuel.

Acceptance Criteria

Doses shall not exceed the limits of 10CFR100.
Mitigation

Elevated release of activity from the unit vent.
Conclusicas

This analysis has not been changed as a result of any plant
modifications.
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8.3.15 Small Break Loss of Coolant Accidents (LOCA)

ie

2.

3.

Doncrigtion

Small break LOCA's are piping ruptures whose break areas
range from as small as 0.0l ft.2 to as large as 0.5 ft.2,
These LOCA's may or may not involve depressurization of the
Reactor Coolant System (RCS).

Accertance Criteria

i. Fuel cladding oxidation (metal water reaction) shall not
exceed 0.17 times the total cladding thickness.

ii. Peak Cladding Temperature (PCT) shall not exceed 2200°F.

iii. A coolable geometry shall be maintained.

iv. Long term cooling shall be assured.
Conclusion

Pursuant to NRC regulations (10CFR50.46) and 1OCFR50 Appendix
K) B&W performed generic LCOA analyses of their 177 fuel
assembly lowered loop plants. Initially this work was
performed to meet the interim Acceptance Criteria (IAC) and
documented in BAW-10052. Later, the analyses were revised to
the Final Acceptance Criteria (FAC) using the approved
Appendix K model (BAW-10104). The FAC analysis results were
documented in BAW-10103.

The work performed for BAW-10052 was used as the basis for the
small break LOCA lcoation and size sensitivity study and
therefore no new work was performed for BAW-10103 other than
analysis of three specific break sizes and locations (0.04
ft.2, 0.44 ft.2 and 0.5 ft.2 break sizes).

In April 1978, B&W identified an error in their ECCS model.
The error was also evident in the model used for the BAW=10052
sensitivity studies and therefore the basis for the accepta=-
bility of the small break analysis was eliminated. B&W
performed additional small break studies using the corrected
model. The revised analyses are documented in a letter from
J. H. Taylor, B&W to S. A. Varga, NRC dated July 18, 1978.
These analyses cover break sizes 0,04, ,055, .07, .085, 0.1,
0.15, 0.2, 0.3, 0.13, and 0.17 ft.2,

Key assumptions for the small break LOCA analyses versus the
TMI~-1 plant specific information are given below:
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BAW=10103

Generic TMI-1

Reactor Power (Mwt) 2772 2335
Reactor Trip (psig) 1900 1900*
RC Pumps (LOOP) Coastdown Coastdown
AFW Available** Yes=40 sec. Yes=30 sec.
ESFAS HPI (psig) 1600 1500
Operator Action Yes X=-coun none***
HPI Distribution 70% to Core 70% to core from

after 10 min. time zero***
HPI Flow (gpm) 450 at 600 psig 500 at 600 psig

* Variable low pressure at full power.
** Amount assumed for generic analyses 550 gpm which is less
than the minimum 900 gpm available for TMI-l.

*##** Prior to startup TMI-1 will install HPI injection leg cross
connects and flow control devices to eliminate operator
action to cross connect HPI and equalize flow in all four
injection legs.

In all cases, TMI-l plant specific information is as conservative
or more conservative than che generic assumption.

Since the TMI-2 accident, greater focus has been placed on small
break LOCA's and the capability of the ECCS to mitigate them.
Problems such as rhose discussed in the "Michelson Report" where
the pressurizer stays full due to the loop seal arrangement
despite loss of RUS inventory have been addressed. These studies
are documented in B&W's "Evaluation of Transient Behavior and
Small Reactor Coolant System Breaks in the 177 Fuel Assembly
Plant™ May 7, 1979 (Referenc2 2). Breaks of 0.0l, 0.02, and 0.07
ft.2 are analyzed utilizin_ varying assumptions on the availa-
bility and timing of AFW and HPI. These analyses use the same
initial assumptions as used in BAW-10103 except that ESFAS is
assumed to occur at 1350 psig. Therefore, they are also hounding
analyses for TMI-l except regarding the distribution of HPI flow
as discussed below.

In Reference 2, credit is taken for operator action to initiate
HPI or EFW. No mention is made as to whether operator

action includes time necessary to cross connect HPI as required
in B&W's other small break accident analyses. TMI-l will com-
plete the installation of permanent cross connection of the HPI
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prior to startup, therefore, operator action will not be neces=-
sary. All of the B&W small break LOCA analyses assume essen=-
tially equal backpressure for all four HPI injection points.

This assumption is the basis for the 70%Z/30% flow split of HPI
(assuming a single failure of one HPI train) between the core and
the break respectively, after cross connection is accomplished.
Such an equal backpressure would not exist given an HPI line
rupture. The back pressure of the broken HPI leg would be
essentially zero and therefore the HPI loss out the break would
be high resulting in inadequate injection to the core.

At TMI-l the distribution of HPI flow between the injection ponts
can be as poor as 64%/36% compared to the generic assumption of
70%/30%. TMI-l is rated at a lower thermal power 2535 Mwt versus
the 2772 MWt for the generic analysis, therefore, the 64%/36%
flow split could likely be shown to be acceptable. The 64%Z/36%
flow split would not be obtained for an HPI line break as ex-
plained above, therefore, operator action would be required to
isolate the ruptured HPI line. The need to isolate could be
determined by observing the individual flow indicators for the
HPI legs. The high flow leg would then be isolated. This action
would be contrary to the operators instinct and would require
considerable judgment since the initial flow imbalance may not be
dramatic. Since too great a chance for operator error (error of
omission) exists, cavitating venturis will be added to the
injection legs to limit flow in any leg to a maximum of 250 gpm.
These venturis prevent HPI pump runout on HPI line break and
should eliminate the need for oceprator action. The fact that 250
gpm is adequate for core makeup for a break the size of the HPI
line (1.5 inches for the thermal sleeve which limits the break
size) will be confirmed by analysis. The venturis have an added
benefit of balancing flow of the injection legs under other small
break conditions, thus T™I-l is within the bounds of the generic
analyses which assume the 70%/30Z flow split is achieved.

SUMMARY AND CONCLUSIONS

Plant modifications to TMI-l allow the plant analyses to bound
the expected plant behavior (see below). In some cases, analysis
for TMI-2 have been referenced because they either analyze events
that are not in the TMI-l FSAR (feedline break) or provide
additional assura ces of safety m=r¢ins (steam line break).

l. Raising the PORV setpoint and lowering the high pressure trip
setpoint affects all of the pressurization transients in the
FSAR. Safety margins are imprcved since the high pressure
trip setpoint has been lowered. No credit was taken for
operation of the PORV, so that raising the valve setpoint has
no effect on the analysis results.

The combined effect of the PORV and RPS setpoint changes
are to decrease the probability of PORV operation. The
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2.

3.

5.

6.

7.

10,

11.

12,

integrity of the primary coolant system will be challeng=-
ed less frequently, so that this change is in the conserva-
tive direction. It should be noted that this modirication
could result in more frequent plant trips.

Reactor trip resulting from loss of feedwater results in
improved safety margins for loss of feedwater events and does
not degrade plant response for any accidents/transients.

Reactor trip as a result of turbine trip increases safety
margins for the loss of feedwater or feed line break analy-
ro~s The effect of retaining or deleting plant features that
permitted this event to occur without a reactor trip is being
analyzed.

The feedwater line break analysis has additional safety
margins singe both turbine and feedwater trips result in a
reactor trip. This earlier reactor trip will result in a
smaller heatup of the plant.

The addition of emergency feedwater initiating signals for
the feedline break accident makes tne TMI-2 feedwater line
break accident analysis bounding and conservative for TMI-1.

Modifications to the high pressure injection system will

allow adequate HPI fiow for the spectrum of LOCA's, System
performance is ncc degraded for any other accidents/transients
in which HPI fliow is initiated.

Upgrading c¢f instrumentation inside containment assures that
instrumentation will be functional in the postulated accident
environments.

Automated switchover of the BWST to the recirculation mode
provides additional assurance that switchover will occur
within the correct level band. Correct operator action had
always been assumed in previous LOCA analyses. The automated
switchover achieves the same function requirement by means of
a safety grade .ontrol system.

Does calculation will be provided to demonstrate that the
requirements of 10CFRI00 can be met after sodium thiosulfate
is deleted.

Partitioning of the fuel handling building does not degrade
the capability of the building HVAC to mitigate fuel handling
accidents.

The transition to natural circulation following a complete
loss of feedwater will be demonstrated by a startup test.

An analysis of the station blackout will be performed to
determine what specific actions would be required to bring
the plant to a safe shutdown condition.

1021
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ACCIDENTS/TRANSIENTS CONSIDERED FOR RE-ANALYSIS

TABLE 8.2-1
Don't Consider
Depend on Non-Safety Failure of Analyses Need
Affected by Operator Equipment Non-Safety to be more
Plant Changes Action ___Used __Equipment Realistic

Startup Accident X X
Dilution Accident X X X
Cold Water X X
Loss of Coolant Flow X X
Dropped Rod X
Loss of AC X X X
Loss of Elec. Load X X X
Steam Line Failure X X X
Steam Generator X X

Tube Failure
Fuel Handling Accident X
Rod Withdrawal at X X

Power
Rod Ejection Accident X
Small Break LOCA X X X X

EVENTS NOT ANALYZED IN FSAR

EFW Inadvertent X X X X

Initiation
Loss of Feedwater X X
Feed Line Break X
HPI Line Break X X X
Loss of Offsite Power X X X
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DRAWINGS

To be provided later.
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10.0

10.1

10.2

LROS FERENCE T R _RECOMMEN ON

INTRODUCTION

The August 9, 1979 Order and Notice of Hearing issued by the
Commission listed numerous actions recommended by the Dicector of
Nuclear Reactor Regulation (NRR). These recommendations are
listed in Section 10.2. The section of this report that covers
the recommendations is referenced or a response is given.

A number of the recommendations require additional guidance or
have been amended/modofied during the course of their development
especially those related to I&E Bulletins 79-05A, 05B,a nd 05C
and NUREG 0578. Met-Ed is therefore responding to these recom=
mendations as they are currently understood.

SHORT-TERM RECOMMENDATIONS AND MET-ED RESPONSES

Recommendation Response
1(a) Auxiliary Feedwater Upgrading Section 2.1.1.7
1(b) Auxilary Feedwater Operating Sections 3.1.1
Procedures and 3.1.4
1(c) Control Grade Reactur Trip on Section 2.1.1.1

Loss of Turbine/FW

1(d) Complete Analysis for Small Break Saction 3.1
LOCA's and Revise Procedures

l(e) Retraining of all Reactor Section 6.0
Operators

2 [&E Bulletins

IEB 79-05A

Item | Not Applicable

Item 2 See Section 10.3.1

Item 3 Secuion 3.1.1

Item 4 Sections 3.1.1 and
"’.Z

Item 5 Sections 3.1.2 and
Jeled

Item 6 Section 2.1.1.5

Item 7 Sections 3.1.2 and
j.ll3
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3.

Recommendation

Item 8
Item 9
Item 10
Item 11

Item 12

IEB 79-058B

Items | & 2

Item 3

Item 4

Item 5

Item 6

Item 7
IEB 79-05C
Item 1
Item 2
Item 3

Item &4

Item 5

Item 1| (Long Term)

Emergency Plan Upgrading

10-2

Response
Section 11.2.1
Section 2.1.1.5.3
Sectior 3.1.3
(Later)

Section 3.1

Table 3.1-l
(AP 1044)

Sections 3.l.4 and
6.2

Sections 11.2.3 and
8.1 (Based on B&W
analyses submitted
May 7, 1979)

Sections 3.l1.1 and
2slelsl

Section 2.1.1.1
Section 3.1
Tablz: 3.1~-1

(AP 1044)

Section 11.2

Section 3.1.1
(Later)
Section 3.1.1

Sections 3.1.1 and
and 6.0

See NUREG 0578 Item
2.1.9 below

Sections (later)
and 8.2.4

Section 4.0
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S.

6.

7.

8.

Recommendation

TMI-1/T™I-2 Radwaste Ventilation

and Sampling Separation

TMI-l Radwaste Management Capa-

bility

Organization and Resources

Financial Qualifications
TMI-2 Lessons Learned Recom=-
mendations - NUREG 0578
2:l.1

2.1.2

2.1.3.a
2.1.3.b
2.1.4
2.1.5
2.1.6
2.1.7
2.1.8

2.1.9

2.2.1.a
2.2.1.b
2.2.1.c
2.2.2

2.&.3

10-3

Relgonsc
Section 7.2

Section 7.3

Section 5.0 to be
supplemented separately

To be Submitted
Separately

Section 2.1.1.3
Met-Ed will par-
ticipate in this
Industry Program
to test these
valves.

Section 2.1-1.2
Section 2.1.1.6
Section 2.1.1.5
Section 2.1.1.4
(Later)

Section 2.1.1.7
(Later)

Sections 3.1.l, 6.0
8.1 and (Later)

Section (Later)
Section 5.0
Section (Later)
Section 4.0
Not Applicable

until NRC Regula-
tions are Revised
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10.3

i0.3.1

SPECIFIC RESPONSES TO RECOMMENDATIONS

Response to IEB 79-05A, Item 2

TMI Unit Transient Review

The review of previous ™I Unit | transients has been completed
as requested by I&E Bulletin 79-05A, Item 2. An in-depth study
of the reactor trips which were not an integral part of a Startup
and Test orocedure (TP 800 series) constituted the major portion
of this review. Transients such as rod drops and turbine trips
withcut an associated reactor trip were given a brief review
although these transients were not similar to the Davis Besse
Event (Enclosure 2 of I&E Bulletin 79-05).

There were no significant deviations from the expected perform-
ance during these nast transients however there were two cases
where the system response differed from it's "normal” response to
the initiating event/ reactor trip. Pressurizer level exceeded
400 inches as indicated by the Control Room strip chart and the
post trip review for Trip #1l. Average reactor coolant tempera=-
ture following Trip #12 dropped to approximately 536°F with a
corresponding low level in the pressurizer of 16 inches. The
data from both of these trips indicate that no safety limits

were exceeded and that prompt post trip recovery followed in each
case.

Reactor Trip #11 was initiated by an RPS High Pressure trip as a
result of a turbine trip caused by high bearing vibration on
August 30, 1974. The high pressurizer level occurred during the
attempted run back from 75% FP when the RC average coolant
temperature rose from 578° to 606.5°F. Actuation of the PORV in
conjunction with the ICS runback kept the reactor on line while
operator action to cutback feed flow caused the high rise in
Tave. The RC expansion due to the temperature rise in the
system resulted in the high level exceeding the nominal range of
the pressurizer. The RCS Pressure transient caused by the
turbine trip and ensuing action resulted in a variable pressure/
temperature trip. Recovery of RCS pressure, temperature and
pressurizer control quickly followed the reactor trip.

In addition to the high pressurizer level during Trip #11, the RC
Drain Tank rupture disc was ruptured. This was most likely due
to the pre-trip leakage to RC Drain Tank du~ing normal operation
compounded by the high energy blowdown through the electromatic
relief when the pressurizer was essentially solid. This is not
considered to be a deviation from the expected performance since
the rupture disc performed as designed to prevent overpressuriza-
tior of the Drain Tank when the energy input exceeded the cooling
capacity of the system.

Reactor Trip #12 on March 30, 1975, from 100% FP was initiated by
an RPS High Pressure Trip following a turbine trip caused by a
temporary loss of 125 VDC power to the EfC. Pressurizer level

1021 157

10-4



dropped approximately 219 inches and Tave dropped to 536°F
following the trip; both of these related parameters exceeded
their normal response to & turbine trip. The apparent cause was
the failure of two main steam safety valves, MS=V2l1A and MS-V20B,
to reseat. This allowed an initial drop in OTSG header pressure
to 950 psi until the turbine bypass valves adjusted to compensate
for this additional steam relief. Although this was a deviation
from the expected performance it is not considered to be signifi-
cant since no Limiting Conditions for Operation were violated,
pressurizer level remained on scale, and the turbine bypass
valves were more than adequate to control header pressure.

Summary of Corrective Action

Since the above review did not identify any significant devia-
tions from expected performance, no major corrective actions were
undertaken. Minor corrective action such as rechecking of
instrument setpoints were performed. Details concerning each
transient that was reviewed and the specific corrective actions
taken are available on site.
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10.4 LONG-TERM NRR RECOMMENDATIONS AND MET-ED RESPONSES

To be provided later.
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11.0

11.1

11.2

11.2.1

11.2.2

11.2.3

11.2.4

TECHNICAL SPECIFICATIONS

INTRODUCTION

A considerable number of plant modifications are being accomplished
in response to TMI-2 Lessons Learned (NUREG-0578), the TMI-1 Order
and Notice of Hearing - August 9, 1979, IE Bulletins, and Met-Ed's
review of the TMI-2 accident. The hardware modifications are
described in Section 2.0 of this report. In some instances,
Technical Specification changes are appropriate to account for
systems and changes to systems not formerly discussed in the TMI-1
Technical Specifications. These new Technical Specifications to
be provided are discussed in Section 11.2. Formal requests to
modify the TMI-1 Technical Specifications will be forwarded
separately for each area covered in Section 11.2 since certain
committee review requirements of the existing Technical Specifications
must be completed before final submittal.

TECHNICAL SPECIFICATION CHANGES

Auxiliary (Emergency) Feedwater (AFW)

The importance of the AFW System was demonstrated during the TMI-2
accident, therefore, Limiting Conditions for Operation and Sur-
veil’ance requirements are appropriate.

A LCO will be provided requiring an AFW flow path to each Steam
Generator (SG) be available at 100% capacity. If a flow path becomes
unavailable or if the capacity drops below 100% to each SG, the

plant shall be shutdown within 48 hours and placed in a condition

not relying on SG's for cooling within 12 additional hours. If a
flow path is unavailable to both SG's or if capacity drops below

100% to both SG's, the reactor will be shutdown within one hour

and placed in a cooling mode not relying on SG's within an addictional
12 hours.

Appropriate surveillance requirements will be provided to specify
flow capacity and flow paths as well as appropriate surveillance
of instruments.

Reactor Trip on Loss of Feedwater or Turbine Trip

New Technical Specifications will be provided to impose appropriate
LCO's and surveillance requirements.

High Pressure Trip Setpoint Reduction

Technical Specification Changes will be proposed reducing the
existing setpoint (2390 psig) to 2300 psig.

Containment Isolation Setpoints

The existing Techrical Specificaticne will be changed to specify
initiation ot containment isolation on reactor trip.
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11.2.5

11.2.6

11.2.7

Hydrogen Recombiner

A new LCO will be provided for this new system (See Section 2.1.1.4)

covering operability and surveillance requirements.

TMI-1/TMI-2 Separation

LCO's and surveillance requirements will be proposed to govern the
interfaces (e.g., locked valves) between TMI-1 and TMI-2.

Administrative Controls

Section 6.0 of the TMI-1l Technical Specifications will be modified
as necessary to account for any organizational and administrative
chauges (e.g., Shift Engineer).
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