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1.0 , INTRODUCTION AND REPORT ORGANIZATION

1.1 INTRODUCTION

Metropolitan Edison Company (Met-Ed) applied for a license to
construct and operate Three Mile Island Nuclear Station Unit 1
(TMI-1) on May 1, 1967 (TMI-1 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 Application for TMI-1. The applica-
tion was for operation at a core power level of 2535 megawatts
thermal (MWt) based on Babcock & Wilcox (B&W) analyses performed
for a core power level of 2568 MWt. Based on its SER issued Jur.2
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 " Commercial" on September 2, 1975. Since commercial
operation TMI-1 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 IMI-2 were
fully understood Met-Ed decided to keep TMI-1 shutdown. On April
16, 1979, Met-Ed committed to providing the NRC with significant
advance notice prior to startup of TMI-1.

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 2,19/9 that TMI-1 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 TMI. 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.

1.2 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 refarenced 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 Advisory Committee on Reactor
Safeguar(

B&W Babcock & k'. .ox
CRDM Control Rod Drive Mechanism
DH Decay Heat
ECCS Emergency Core Cooling System
ES Engineered Safeguards
FSAR Final Safety Analysis Report
HPI High Pressure Injection
ICS Integrated Control System
LOCA Loss of Coolant Accident
LPI Low Pressure Injection
MU Makeup
NPSH Net Positive Suction Head
NRC Nuclear Regulatory Commission
PORV Power Operated Relief Valve
PRZR (PZR) Pressurizer
psig pounds per square inch gauge
QA Quality Assurance
RB Reactor Building
RCDT Reactor Coolant Drai~.. Tank
RCP Reactor Coolant Pump
RCS Reactor Coolant System
SFAS (ESFAS) Safety Features Actuation System
TMI Three Mile Island

1021 0471-2



2.0 PLANT MODIFICATIONS

2.1 GENERAL

The plant design features related to safe operation have been
described in detail in the TMI-1 FSAR and in various submittals
en 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 thereaf ter. Modifications to be completed before startup
are described in Section 2.1.1 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-1,

2.1.1 Short-Term Modifications

2.1.1.1 Control Grade Reactor Trip on Loss of Feedwater/ Turbine Trip

2.1.1.1.1 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.

2.1.1.1.2 Design Bases

The B&W Control Grade Reactor Trip System is designed to provide
a reactor trip upon loss of main feedwater pumps or a turbine
trip us 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).

2.1,1.1.3 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 time 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 signals 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.

1021 348
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2.1.1.1.4 System Operation (See Figures 2.1.1-1, 2 and 3)

Relays 86X-TT and 86-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-lRT/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 20%. 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 10%. When reactor power increases above 10%, 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.

2.1.1.1.5 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.

2.1.1.1.6 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



provide for a fail-safe arrangement, i.e., the reactor will trip.
This scheme does 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.

2.1-3



2.1.1.2 Posit'.on Indication for PORV and Safety Valves

2.1.1.2.1 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-RVlA and RC-RVlB. Discharge flow will be measured
by differential pressure transmitters connected across elbow
taps downstream of each of the valves. In addition, the electro-
matic relief valve will be monitored by accelerometers 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.

2.1.1.2.2 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.

2.1.1.2.3 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.

2.1.1.2.4 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 feasibility of
this approach.

2.1-4.



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.

2.1.1.2.5 Safety Evaluation

Instrument taps will be installed on elbows in the discharge
piping of pressurizer code safety valves RC-RVlA 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 equipment 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.

2.1.1.2.6 Instrumentation

The output signals from the three differential pressure trans-
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 the 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 displayed 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.

2.1.1.3 Emergency Power Supply Requirements for Pressurizer Heaters,
PORV, Block Valve, and Pressurizer Level Indication

2.1.1.3.1 Pressurizer Heaters

2.1.1.3.1.1 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
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heaters from the balance of plant (BOP) source to a " Red"
engineered 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.
Figure 2.1-4 is a schematic representation of these transfer
schemes.

,

2.1.1.3.1.2 Des 2gn Basis

Babcock and Wilcox hae recommended that at least 126 KW of
pr2ssurizer heaters be restored from an assured power source
within two hours after a loss of offsite power. Separation and
isolation of Class 1E equipment and circuits from non-Class IE
equipment and circuits will be in accordance with Regulatory
Guide 1.75.

2.1.1.3.1.' System Design

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
126 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 to 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.

2.1.1.3.1.4 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 twa-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:

021 OM'
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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 breaker.
D. Close the ES circuit breaker.

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

2.1.1.3.1.5 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
the 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.

2.1.1.3.1.6 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.

2.1.1.3.2 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 PORV 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 lA, 1C, and lE.

2.1.1.3.3 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
Engineered Safeguard Valve Control Center 1C.

2.1.1.3.4 Pressurizer Level Instrumentation

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 froE tb4 120 volt Vital Distribution Panel VBA.

1021 05<12.1-7



2.1.1.4 POST LOCA HYDROGEN RECOMBINER SYSTEM

2.1.1.4.1 System Description

The purpose of this modification is to provide a system which
sbsll serve as a means of controlling combustible gas concentra-
tions in containment following a loss of coolant accident (LOCA).
After a 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 containment results from cadiolytic
decomposition of water, zirconium-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 required
during normal plant operation.

2.1.1.4.2 Design Basis

The recombiner 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. 1.7.

The hydrogen recombiner to Ne utilized for the system shall be
the Rockwell International, 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.

2.1.1.4.2 The system will be designed to meet the criteria of NRC Regula-
tory Guide 1.7, the acceptance criteria of SRP b.2.5, NUREG 0578
(July 1979), 10CFR50 Appendix A-General Design Criteria for
containment design and integrity and 10CFR100 Reactor Site
Criteria for limits of offsite releases.

1021 J55
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2.1.1.4.3 System Design

Tne system design provides an installed and a location with
instclied piping for a future redundant hydrogen recombiner. The
recombiners will be located in the I termediate Buildirg at floor
clevation 305 f t. , in the Leak Rate Test equipment area, as shown
in Fig. 2.1-6. This system will utilize the existing "Contain-
ment Vessel Leak R4te test" penetrations (nos. 415 and 416) as
shown diagramatically 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 power supplies.

All system components forming the containmen; 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. Tl recombiners will be
powered f om Class IE power sources. 11e inside containment
isolation valves will be solenoid, de power, operated valves.

The recombiner cooling air will be dischargsd directly to the
outside environment. An evaluation will be performed to demon-
strate that potential releases of intermediate vilding air usede

for recombiner cooling will not result in off site releases in
excess of 10CFR100.

2.1.1.4.4 System Operation

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.7

Based on the hydrogen generat'.an rate calculated in accordance
with NEC 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.

The recumbiner is placed ir- operation by opening the contain-
ment isolation valves af tet b'va g 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 inspection 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.

2.1-9
1021 056



2.1.1.4.5 Safety Evaluation

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

Containment integrity is normally maintained by double valve
isolation (with a valve inside and another outside containment).
While the recombiner is being utilized for post-LOCA hydrogen
control, containment 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 fronalternate de 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 10CFR100 limits.

2,1.1.4.6 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.

1021 0572. -



2.1.1.5 CONTAINHENT ISOLATION MODIFICATIONS

2.1.1.5.1 System Description

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

1. 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.

2. 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 support for RCP operation, should be isolated on reactor
trip.

3. 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:

1. 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.

Normal fan cooler coils should be isolated on 30 psigc.

reactor building pressure signal and the piping upgraded
to seismic category I.

2.1-11
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In order to utilize specific systems which have been auto-
matically isolated, an isolation signal override capability
is reqaired. 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 requirc-
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.

4. 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.

5. 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.

6. 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,

c. Automatic Isolation Signal Bypass - The isolation

signal for this type of override shall automatically be
cleaced although the initiating isolation condition may
still exist. This will allow the operator to simply push
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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 af ter 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.

2.1.1.5.2 Design Bases

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

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

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

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

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

6. All new instrumentation shall meet the environmental and
seismic requirements of IEEE-323.

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

8. 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.
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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. Therefore 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. Rod withdrawal accidents
b. Loss sf 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
1. 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 1. 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 af ter 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.
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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 inadve rtent 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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condition is achieved, the operator can bypass the containment
isolation signal at the system level in order to reestablish
control of these s;,:ams.

2.1.1.5.4 References

1. Letter from Boyce Grier, of US NRC, to all owners of B&W
reactors dated April 5, 1979, IE Bulletins 79-05A, 79-05B,
79-05C.

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 Island 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. d.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. TM.I Lessons Learned Task
Force Status Report and Short Term Recommendations. NUREG-0578,
July 1979.

2.1.1.5.5 Safety 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:

1. 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 required. 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 Instrumentation to Detect Inadequate Core Cooling

2.1.1.6.1 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 (T ) temperature

H
measurement.

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

2.1.1.6.2 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 allow 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 integrity of any safety-related
system or any existing instruments which are required for safe
and reliable operation of the plant.

2.1.1.6.3 System Design

2.1.1.6.3.1 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.

2.1.1.6.3.2 Wide Range T
H

The present control grade Reactor Outlet Temperature channels
(T ) have a range cf 520-620 F. They are used for plant control.H
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This modification will provide a wide range 120-920" T utput
Hfrom 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 anne s, two in each Reactor Coolant

H
loop. A block diagram of the new arrangement is show in
Figure 2.1-9.

2.1.1.6.3.3 P rgin Indication
SAT

In order ;o aid the operator in detecting inadequate core
cooling, an instrument will be provided which will display in
the control rocm the margin between the actual primary plant
pressure and the saturation pressure (P # E * **I8EI"8SA
reactor coolant temperature (T w 1 be computed usingH* Tthe wide range T signalsdescribedkn 2.1.1.6.3.2 above. Thep
computed P will be compared to the actual plant pressure andgg
the P, margin will be displayed in the control room. An alarm
willbhinitiatedifthemarginfallsbelowanacceptablevalue.
Redundancy will be provided by computing P independently for

SATeach 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 and P mrgin for logging, tredng, and alarm.
Ablockd$agramof$besystemisshowninFigure2.1-10.g g

2.1.1.6.4 Design Evaluation

2.1.1.6.4.1 In-Core Thermocouples

The copper to chromel-alumel junctions 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.

2.1.1.6.4.2 Wide Range T
H

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
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.

| |
2.1-18



2.1.1.6.4.3 P Margin IndicationMT

The modification will provide continuous indication of P
margin to the onerator. Theadditionwillbeimplemente$$1th
reliable, conservatively applied solide state equipment.

2.1.1.6.5 Safety Evaluation

None of the modifications described involves any safety related
instrumentation or control channels. It has be<:n concluded
that these modifications will not degrade any cafety related
systems.

!hhf ')hD
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2.1.1.7 Auxiliary yeedwater Modifications

To be providea later.
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2.1.2 Long-Term Modifications

To be provided later.

1021 J682.1-27



2.1.3 Met-Ed Initiated Modifications

To be provided later.

,
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TilREE MilF. ISIAFD UNIT NO. 1
Table 2.1-1

List of Isolation Signal Override Capability

Isolation Signal
Penetration Reactor liigh 4 psig 30 psig 1500 psig Line

No. Trip Radiation Building Building (SFAS) Break

Conta inment Air Sample 108 N/A N/A I N/A N/A N/A

R.B. Sump 353 C I 1 N/A N/A N/A

RCDT 330,331 C 1 1 N/A N/A N/A

RCS Sample 328 C 1 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 I N/A N/A N/A

Demin Wa ter 307 C. N/A C N/A N/A N/A

OTSG Sample 213, 214 C I i N/A N/A N/A

NSCCW 346, 347 N/A N/A N/A NO N/A I

ICCW 302, 333, N/A 1 N/A NO N/A NO

334

R.B. Air Coolers 431, 422 C N/A C NO C N/A

R.C. Pump Seal
Return 329 N/A N/A N/A NO N/A N/A~

O
Legend C = Common Signal Bypass; initiating isolation condition may still exist.

Individual isolat ion signal bypass capability; procedures governing override to be developed.I =

A = Automatic isolation signal bypass.
-)

m NO = No bypass capability; initiating condition must clear to allow reopening of valve.

O N/A = Not applicable.

Note: For combinations of iniliating signals that are allowable, refer to Table 1 of Appendix A.

.
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Page 1 of 3

Table 2.1-2
LIST OF CONTAlhMFMT ISol AfinN vat VES RIQIl!RINC MODIFICAfirmS

Te l e. Velve
Line Method lloreal Poet Actual Artuellos $ final fourceFeart r o tna Valve Valve $ 1 re, of Valve Acc ident Position pos t e lea

_ _m. . Sc r e f t e Sys t em Tag No. Tvre In. Ac t ua t ion poe t t ion Falet tna Modi f ied Indic ation Es t e t ing Modified Wet ee
tom Cont a i nment Air as CM-VI a.e l l i Air Open Closed closed Yes 3.10 8.6.10 Systee must be leak rate%ep t e CM-VI ta ll i Alt Open Closed Closed Tee tested et oppropriateCM-U) 8411 4 Ai r Open Closed Closed Tee pressere (see RS-7).CM-V4 5411 1 Ai r Open Closed Closed fee
Jll Steam isnerster CA CA-V4 A Clobe 3/8 EMO Open Closed Closed Tes 1,80 1.4.3.6.10 ue B4W receemeadetten54t le CA-VSA , Globe 3/8 Air Open Closed Closed Tee,

214 St eam e encratar CA CA-V45 Clebe 3/8 DU Open Closed Closed fee 1.50 1.4.5.6.80 me.8&W receemendet tes%7 t e Ch-VSS Globe 3/8 Air Open Closed Closed Yes

Fe2 lat es ee.914t e IC IC-V2 Cate 6 EMO Open Closed Open/ Closed fee 3.10 4.7,0.9.80 see mete (1) belowCae t ten IC-VI Cate 6 Ai r Open Closed Dres/ Closed Teekater eiut tet
Li ne

ht! beeln. kat er to CA CA-V189 Cate 2 Air Open Closed Closed Yes 3.30 1.$.808esttor Butiding

b a9 Let4o n Line to MJ W-V2A Clebe 2-1/ 2 EMO Open Cleeed Closed Tee 3.10 8.4.5.4.50Fi. r l f ic at ion NU-V2e Clobe 2-l/2 EMO Open Closed Closed Yes 1.10 B .4.1.6.10twet se r all re r s HU-V 3 Cate 2-1/3 Ai r Open Closed Closed Tee 3.10 1.6.10
118 Freneur tser e1d CA CA-VI Clobe 3/8 EMO Closed Closed Closed Tee 1.80 1.4.5.6.30seactor Coolant CA-V2 Car , 3/8 Air Closed Clos ed Closed Tee

Saeple 1 ines CA-VI Cis.se 3/8 EMO Closed Closed Closed Yes
CA-Vil Clobe 3/8 EMO Closed Closed Closed fee

12V 'cac tor Coolant MU HU-V2) Clobe 4 LMG ' en Closed Opea/ Closed Tee 4.7.10 3.7.8.10 84W does set addreaePuep Seal Beturn MU-V46 Ca te 4 Air Open Closed Opee/ Closed Yes
need on redist tee alsnel.
N1 Red storm will be
preve dedllo newaar Coolant WDC bug-VI Globe 2 EMO open closed closed Tee 1,10 1.4.5.10Drain Tank WIM;-14 Cate 2 Ai r Open Closed Closed Tee

Ve n t

lll Reactor r ot ent WisL WDL- V 103 Ce t e 4 EMO Closed Closed Closed Tee 4.10 t.4.5.10
o

preln Yank ri p WDL-v304 Care 4 Air Closed Closed Closed TeeDi w h.o rt,e

ill Int e re:t a t e IC IC-V4 Cote 6 Ai r Open Cleeed Open/ Closed Tee 1.80 4.7.8.9.10 34W does not addrese needCoollag Water
sierply Line to eleself y lines es

'

Seteetc Category I. Also
see loose (1) Selow.

134 lat ermed t st e IC IC-V6 s.s t e 3 Ai r Open Clos ed Closed Tee 3.10 8.4.7.9.10 See pote (1) beleer.Cooling to
ChD1 Cooling
Colle
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Tith E HIII ISLAND UNIT N(). I

Table 2.1-2 (Cont'd.)
1.157 0F CleNTAINHEnf ISOLATION 'JALVF.S tr.tjult!NC MHDIFICATIONS

Valee Valee
Line Me t hod Kor sel poet Actual Actuet ten signal Source

l'e ne t r*t i *n Velve Va le? S t re, el Valee Actldent Fnettina Posit tee___ jr.. Serv ic e sy s t re T* ; no. Ty re . In Ac t ue t t oo past t ton E s t e t t og Pbe t f led Indic a t t en t elet ing Modified Not e s

, l H* Brac e cr Sullding AN AH-VI A Eut t e r- 48 Air Josed Closed Closed Tee 1,80 B.4,5,10Eb t le t Furge fly
Li ne AM-Via Butter- 48 LMO Closed Cleoed Ctesed Tes

fly

146 pescror Coolant NS NS-VI) Cat e O EMO bpen Cleoed Open/Cleoed Tee 8.10 7,0.9.10 See pote (I) below
rump Mater

,

Coollan bater
Surely

B., .e ,e t . r.oient ,, .s- V . C.t e . . .,e. Ci.ee. op.n,Ci oee. Te. 8.10 T,....iG .ee ;.to cii ..ies
roar M..e c r NS-V)5 Ca te 8 Em> Open Closed open/ Closed Tea
Coultap bater
Arturn

lil Br ai t or Best l4t ag WDL WDL-VS)4 Ca t e 6 Als Cleoed Closed Cleoed Tee 1,80 5,4,5,80 84W does not addrese
sienp Drain WD L- V S )5 Cat e 6 At t Closed Closed Clos ed Yes need on radiet ten algaat

all femeter Building %b RB-V2A Cate 8 END Open Closed Open Tee 8,30 7,0,101 setate 4 pelg signal
kov e,1 A s r

er 1.2,80s entese celle end pietng
Coolere 5upply er 1,$,10 f eelde R.R. ere madeLine 'e selsete Category 1

422 Femeter Soliding 65 S S-V F Ca t e 8 Ai r Opeo Closed Open fee 1,80 7,8,101 petete 4 pela algaat
boreil Air er 3.2.10; ealese celle and pipingCooler, meter n

er I,5,10 lastde t.3. ere madeLine Selease Category I
625 Scar t ne Sutiding AN Alt-VIC Butter- 48 Eno closed Closed Cleeed Tee I,4,10 1,4,5,10!alet rurae fly

l i ne AH-V!D Butter- 48 Ai r Closed Closed Closed Tee
fly

V.si ve Ar tiest ion Sigel Source

1) 4 psts scactor building pressure isolation 7) Clasalty line to Selsete Category 5
2) t hdi pela (5t A5) isolat.cn 8) 10 psig reactor building pressure teetation
3) m eds si tun alare, us,erator act ion required 9) Line break teolation sigast er protect from pipe whip and jet tapingeoemt
6) Hinh radlai tan (aaa-saf ear) Isolet ten to) Demote manual contret
1) reac tor t rip Isolation

6) severride capabille y on individual valves

not e s t
-

ill See emplanat ten in test of TDR - No. TMI- tSF pg. 10, pare IV )) s) it) and tit) regarding line break teeletion.
A line break isolat ion $s not regelred preetded the 1tne can withstand, or is protected f ree, jet Septagement and CII
the only pipe uhlp that can break it is the R. C. pf plag,
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TilKt.F. MILF. ILLAND UNIT NO. I E

Table 2.1-2 (Cont'd.)
8.lST IW OaNTAINMENI' l'FNF1 HAT?ottS krylj king I!.'OI.ATION ON lil-RAlll Al tut!

rence rat t un Isolatinn Radiatton
ValveNo. Service betectorSyt em Tag Fu. Location Type of

_ Monitor281 Steam Generator CA CA-V4Aand Sample locate the monitors outside the R.B. Strap214 -VSA on the sampling line downstream of on CH-V4R
the containment isolation valve and (New)-V5B upstream of connection for Turb.
Plant sampling

309 Letdown Line to tR1 MU-V2APurification Utilize existing Red. Monttor RM/L-1-V2B Inline
Demineralizers located outside R.B. (Existing)

328 Pressurizer end CA CA-VI
Reactor Coolant Locate the monitor outside the R.B.
Sample Lines be >een the isolation valve and the

Strap-V2
on CM-V3 samp(e cooler.

-V!3 (New)
329 Reactor Coolant HIl MU-V33APumps Seal lA>cate the on!!ne radiation monitor-338 StrapReturn downstream of the containment isola- on CH-33C

tion valves outside of the R. B. for (New)-33D Alarm Operator action is required to
close valves.

330 Reactor Coo. ant WDG WDC-V3Drain Tank Locate the monitor on the outside ofand Vent the tank. Area Honitor.
-V4 strap on GM331 Reactor Coolaut WDL WUL-V303Drain Tank

(New)
Pump Discharge -V304

33b Reactor Building All All-VI AOutlet and Ut!!ize the existing purge outlet
-VlB Inline (cm)and Inlet Purge -VIC423 Lines line RaJ. Honitor RM/A-9 located-VID outside of R.B. (Existing)

353 Reactor Butiding WDL WDL-V534Sump Drain Locate a Itquid radiation monitor
-V535 in the R.B. Sump Sump Liquid

Honitor302_ Intermediate Cooling. IC IC-V2.3 Locate the radiation monitor on the

-

(New)O 133 Supply & Return Scrap ' (C)
'

and -V'e,6
6" IC return line between valveN on CHIC-V3 and the 2" pump rectre. line.334

(New)-
C3

>b)
eCO I

U -
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3.0 PROCEDURAL MODIFICATIONS

3.1 GENERAL

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

The TML Technical Specification establishes a Plant Operations
Revieu Committee (PORC) and the requirement that PORC review each
nuclear safety related procedure and administrative policy. The
PORC signs Nuclear Safety Related Procedures and recommenas
approval by the Unit Superintendent. Adminiscrative 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
Specifications defines the composition of PORC as follows:

a. Unit Superintendent
b. Supervisor of Operations
c. 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
1. PORC Chairman (Unit Superintende_2-Technical Support)
j. Station Lagineers assigned by the Unit Superintendent

A Quorum cons:iscs of s'our members, at least one of whom shall be

either the chairman or Vice Chairman of the committee and the
quorum is limited to no more than one alternate.

To accomplish the review and revision of TML-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 I 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 the following sources were used.

1. B&W recommendations

2. GuReg 0560 Staff report on the Generic Assessment of Feed-
water Transients in Pressurized Water Reactor Designed by
Babcock & Wilcox Company.

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

4. I&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 ici 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 1 and as
recommendations changed. The review and revision of Group 1
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.

3.1.1 Emergency Procedures

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

1. 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 79-05A, Item 3 and
NuReg 0278, Item 2.1.9b).

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

3.1.2 Administrative Procedures

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

.
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1. Formalizing shift relief procedures through the use of
turnover checklists; requiring signatures of both oncoming
and of fgoing shif ts 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).

2. Incorporation into sarveillance 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).

3. 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).

4. 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 af ter testing.

3.1.3 Surveillance / Preventative Maintenance / Corrective Maintenance
Procedure

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

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

2. 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).

3. 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).

4. 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
verification by inspection of the operability prior to return
to service af ter testing.

3.1.4 Operating Procedures

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

1. Changes necessary to conform to plant modifications

2. Incorporation of a natural Circulation Procedure (I&E Bulle-
tin 79-05B, Item 1)

1021 086 -3-3



GROUP 1 PROCEDURES
Page I of 2

TABLE 3. M

PROCEDURE NO. TI TL E PROCEDURE NO. TITLE

AP 1012 Shift Relief and Log Entries SP 1300-3E Spent Fuel Cooling Pump Functional Test

EP 1202-4 Reactor Trip AB 1203-24 Steam Leak

OP 1102-1 Heat l'p OP 1102-4 Power Operation

EP 1202-26A Loss of Feedwater to OTSG AP 1041 ISI System List I Retest Requirement

AB 1203-41 tow Grid Volts
EP 1202-20B toss of Feed to One Steam Generator

SP 1300-3r Motor Driven EfWPS Functional Test
OP 1103-5 Pressurizer Operation

AP 1036 Instrument 00S Control
AB 1203-15 Loss of Reactor Coolant Makeup

OP 1104-2 Makeup & Purification Demin System
SP 1300-3G Turb. Driven ETWP Functional Test

AP 1002 Switching & Tagging
AP 1037 Control of Caution and DNQ 1ags

LP 1202-37 Cooldown frun Outside Control Room
FP 1202-5 OTSG Tube Rupture

SP 1300-1 ISI Inspection Program
AP 1044 Prompt Report Procedure

AB 1203-1 Load Rejection
OP 1106-6 EFW

SP 1300-3C DilCCWP's functional Test Recirc Mode
EP 1202-11 111 Activity

AP 1028 Operato: at the Centrols
OP 1102-10 Shutdoken

SP 1300-3A RR Spray Pinup runctional Test
Report Past Transient Report Revleu

SP 1300-3B DtlR Pimp Functfunal Test
EP 1202-12 Excessive Rod. Levels

AB 1203-10 Unanticipated tritte.ality
OP 1102-16 Natural Circulation

SP 1300-30 DitRW Pump runctional Test
1300-3it Hateup Pump and Valve Functional Test

OP 1102-2 Startup OP 1102-11 Cooldown

G ?."DDe es es
'E3'

c .,

S R h s)
EED

'
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GROUP 1 PROCEDURES Page 2 of 2

TABLE 3.1-1

PROCEDifRI NO. Tilli PROCEDURE NO. T Ill El

1330-31 NSRWP and Valve Functional Test OP 1105-16 RPS NNI. ESAS. NI Switch Lineups

SP 1303-5.4 EFW Pumps
EP 1202-35 Loss of Decay Heat Removal

1106-1 Turbine Generator
EP 1202-14 Loss of Flow

1303-11.22 H.S. Isolation Valves
SP 1300-3J NSCCWP and Valve functional Test

1107-1 Normal Electric
EP 1202-29 Pressurizer System Failure

1106-2 Condensate System
OP 1103-11 Drain & N2 Blanketing RC System

$101 f.W. Pump Turbines
SP 1300-3K RB Emerg. Cig. Functional Test

1106-3 feedwater System
EP 1202-36 Loss of Instrument Air

$105 Exercise FW Pump Emergency Covernor
SP 1300-3L Screen Wash Pinnp Functional Test

1107-2 Imergency Elect.
OP 1103-2 Fill and Vent

1107-3 Olesel Generator
SP 1300-3M Screen llouse Vent Pump Funct. Test

1010 T.S. Surveillance
EP 1202-2A Sta illackout & Sta Blackout with Loss

of Both OP Procedure Lock Valve List

SP 1300-3N Chilled Water Pump func Test AP 1009 Station Organitation & Chain of Connand

OP 1103-6 RCP Operation 1016 Operations Surveillance

SP 1300-3P ISI Misc. Valves 1026/1407-1 Corrective liaintenance

EP 1202-6 Loss of RC Coolant 1027 Preventative liaintenance

OP 1103-8 /LpProoch to Criticality AP 1013 Dy Pass of *,alety Function & Jumper Control

SP 1300-3Q ISI Test Valves Nomal OP Draft solid System Operation

SP 1300-3R ISI Test Ina.cessille Valves AP 1004 Emergency Plan & Procedures.

OP 1104-4 Decay lleat Rei. mal AP 1014 Call Standby Personnel to Plant
~

SP 1301-1 Shift an.1 Daily Checks -
O
hJ
-

-)_

CO

.



GROUP 2 r~^"EDURES

_ TABLE 3.1-2

Dmr[[UR{ fl0 IIILF PROCEDURE H0. IlllE

1001 Document Control
1101-1 Plant Limits and Precautions

1003 Radiation Protection llanual 1101-2 Plant Setpoints
1005 Security Procedures / Plan

1101-2.1 Radiation Monitoring System Setpoints
1006 Till Rctraining Program

1101-2.2 Transient Combustible List
1007 Control of Records

1101-3 Containment Int. A Access Limits
1008 Good Ifouscicepin9

1101-4 Balance Of Plant Setpoints
1011 Controlled key Locler Control

1102-12 Hydrogen Addition & Degasification
101t; Quality Control Warehousing 1102-13 Occay Heat Removal Dy UTSG
1019 4tulIIIC3tI"" "I I''5"""cy g.cytoiming Sp r.lal Procedures 1102-14 Reaclor Ridg. Purging & Ventin'I
1020 Cicanline.;s Requimnents 1102-15 Fill & Drain fuel Transfer Canal
1021 Plant ik>difications

1103-4 Soluble Poison Concentration Control
1022 Control of Measuring Test Equipment 1103-15 Reactivity Balance
1023 Test Equipnent Recall

1103-15 Ileat Balance Calculations
1024 Control of 1HI Q. C. Records 1104-1 Core flood Systen
1025 Special fluclear Haterial Accountability

1104-3 Condensate Chemical feed
1030 Control of Access To Primary System Openings

1104-5
1032 Ulssemation of Information Reactor Dullding S ray SystemP

1104-6
1033 Operating Hemo's and Standing Orders Spent fuel tooling System

1034 Control of Crznbustible Haterials (Unit #2 Only)
1104-9, 1035 Cont rol of Iransient Cranbustible Haterials Circ. Wter (Inc. Tht Draf t Couling Ter.ser

and Amertap)
O 103a
I\)

A.iministiattw rontrols - Fire Prot. Prog. Plan 1104-11 Nuclear Service Closed Cooling Water Systm
!-

Unit #2 ISI Systeros l ist and Ref est Req. Unit #2 Only C"# C' #''"9 # $ U"
c; 1043 Engineerin.g Change Hodifications '

CO
Q

.



GROUP 2 '' CEDURES

TABLE 3.1-2

PROC [ Dime NO. TIILE
PROCEDURE NO. TlitE

1104-13 Decay Heat Closed Cycle Cooling System
1104-2411

Intennediate Oldg. (Inc. Emer. FW Pump Area)1104-14A Steam Gen Compartment System
1104-241

Turbine Didg. A Heater Day
1104-148 Operating Floor Ventilation System ll04-24J

Service Water Post Cooling Tower l' ump House1104-14C Reactor Compartment System
1104-24L Sewage Pimiping II & V

1104-140 RB Recirculation System
1104-23H Diesel Generator Bldg.

1104-14E Industrial Cooler System
1104-25

Instriment & Control Air System
1104-14F Reactor Dullding Unit Heater System

1104-26 Nitrngen Supply Systm
1104-ISA Aux & Fuel llandling DIdg. Sup & Exhaust System 1104-26A

Hitsogen Blanketing Teedwater lleaters1104-15B Spent Tuct Pump Area
1104-27 Waste Disposal - Gascous

1104-150 Nucicar Service Closed Cooling & Decay lieat Pump 1104-28
Packaging A Solid. of Solid A Liquid RidwasteArea

1104-2801104-16 Penetration Cooling System Solid Ra.1 Wnte Uls. Sys. Carpacting Radio-
active Waste

1104-18 flakeup Demineralizer Neutralizing Tank Disch.
1104-28CProc. Disposal of Dewaterol Resin and Precoat

1101-19 Contrni Hallding Ventilation System 1104-29 Liquid Waste Disposal System

1104-20 Iluid Illock Systein I 1-29A Reactor Coolant Cleanup Proc.

1101-21 Penetration Pressurization System 1104-29B Reactor Conlant Evap. Processes

1104-22 Cycle Hake-Up Pretreatment 1104-29C Spent Fuel Cleanup Process

1104-23 Cycle 14ake-Ilp Dialr.cralizer 11 4-29D Decay Heat Cleanup Processes
1104-24A Cycle liateup Water Pretreatment House

* * ** * *

1102-24B Intake Screen & Pimp ilouse Ventilation 1104-29f t
Transfers Cleanup and Evap. of Water From
Hisc. Haste Storage TankIl04-24C River Water intake Chlorin. House-

g 1104-291 RC Drain Tank Transfers1104-24DFN) Service Dullding
1104-29X

Transfers. Cleanup and Evap. of Water From~ 1104-24E Circ. Water Pump flouse laundry Waste Storage Tank
c; 1104-24F Circ. Water Chlorinator llouse 1104-29L Neutralizing Processes

CD Substation Relay Control flouse 1104-29H1104-24G
Neutralizing Waste Clean-up and Evap.

1104-29H
1ransfers, Cleanup arwl Evap. of Decant from
Spent Resin & Used Precoat Storage Tanks

.



GROUP 2 P" '0URES

TABLE 3.1-2

PROCEDURE fl0. TillE
PROCEDURE NO. Till E

1104-29P
Stae tup and Operation of the R(. Evapos ator 1104-48 Screentiouse Ventilation Equipment R.W.

1104-29Q 5tartup and Operation of the Hisc. Waste Evap. -

Ap1Han ys m Opnadng Ncedure -
1104-29R

Concent. Waste Storage Tank tvap. Domestic Water

1104-50A1104-295
Transfers from Waste [vap Condon'. ate Storage IndustrialiWaste Treatment System
Tanks

1104-500 Industrial Waste Filter Systcm
1101-291

Rad Waste Transfers from Unit #2 to Unit il 1104-51 Cation Demineralizer Resin Replacement
1164-29U Not in Use - For Information Only H0052 hsin hgennation and ReplaccinwA for
1104-29W Hisc. Transfers Deborating Demin.

1104-531104-29Y Precoat Filter Operation Resin Replace. for Waste Evap. Cond.
Demin. (Hlxed Bed)

1104-30 Nuclear River Water 1104-54 Loading and Flushing Hakeup & Purif.
1104-31 Secondary Service River Water Demineralizers

1104-551104-32 Decay llcat River Water System Reactor Bldg. Atmosphere Cleanup
System

1104-33 Screen llouse Equip 1!04-56 00 Fire Extinguishing System21104-34 Turbine Oil Conditioner and Supply 1I04-57 fuel Oil Storage and Transfer System
1104-35 Circulating Water Chlorination & Chemical 1104-58Addition System Sewage lif t Systres (5t)

1104-601104-36 River Water Chlorination System Prcoreration rhemical Cleaning Dasin
1105-81104-37 Hechanical Draf t Cooling Tower Radiation Honitoring System

1105-91104-38
Reactor Dittg. fmerg. Cool. River Water System Control Rod Drive System

i105-101104-40 Plant Sump & Dealsiage System Coniputer

1105-111104-42 Station Services Air 5cc. Plant & Aux. Sys. - NNI Inst.
1105-121104-43 fluclear Plant Sampling Ctweuunications System~

1105-13CD 1104-44 Turbine Plant Sampilng Security Systems
N

1105-141104-45 Fire Protection System toose Parts monitor System

1105-15
Liectric II.!at Tracing Transient lionitor1101-46

G 1104-47A 1105-16
Hecialmed Water System lil Hand Radio System

-s

1101-470 Chemical A.idition Nuclear

.



GROUP 2 P~ ^EDURES

TABLE 3.1-2

PROCIDURE NO. TiltE PROCEDURE TITIE.

1106-4 Auxiliary Dollers 1202-2 Sta Blackout & Station Blackout With Loss Of
Both Diesel Generators1106-5 Turtine Fiypas'.

1202-81106-7 Stator rooling System CRD Iquip f ailures - CRD Malfunction Actfon

1202-131106-8 flydrogen Ses) ull and Gas Systen. Plant Response to Penetration of Protected Area
1106-9 Turbine tube Oil Pump System 1202-17 loss of Interwdlate Cooling Systna
1106-10 1202-30 tartiquakeTurbine Gland Steam Supply System

1202-31 Fire1106-11 Isolated Phase Bus %ct Cooling
1202-32 rw1106-12

Extraction Steam. Ileater Vents & Drains
1202-3811J6-13 Powdex System Nuclear Service River Water rallure

1106-14 Main Steam 1203-5 tilgti Catton Conductivity In the Condensate
an<f/or Iceitwater System

1106-15 Main & Auxillary Vacuum System 1203-7
Itand Calt. For Quad Power Tilt & Core1106-16 01SG Secondary fill Drafn & Layup Power imbal.

1106-17 Turbine Hfgh Pressure Flufd 1203-10 Unanticipated Criticality
1203-161106-19 Auxillary Steam Cross Connection Rt; Pump and Motor listfunctic,n

1203-191107-4 Electrical Distribution Panel Listing River Water System f ailure
1203-201107-5 Electrical Distrilastion Component Listing fl.S.C.C. System railure
1203-21 S.S.C.C. System Failure

1203-28 Pnst Accident H P" '9'2

1203-34 Control I:ullding Ventild.i.on System

1203-40 Vibration & Loose Parta Monitor System
a

b
N

..

G
N
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GROUP 2 P" 500RES

TABLE 3.1-2

PROCEDURE NO. TITLE
P_ROCEDURE tt0.

Tiitt
1300-IV23

Inservice inspection of Reactor Coolant
1300-4Aand Associated System Piping Welds Hydrostatic Test for ISI

1300-IV24
Inservice Inspection of Integrally Welded 1301-4.1 Weekly Surveillance ChecksPipe Supports

1301-5.1
Inservice Inspection of Piping Supports

UANT Temp Channels RDAST Temp Channel1300-IV25

and llangers not Welded to a Pressure 1301-5.3 Incore Newtron Dectors-flonthly CheckFoundary
1301-6.7 lbnitoring of Silt Bulldup In River1300-IV29

Inservice inspection nf Reactor Coolant Pump Water ScrediouseBotting 2" Diarcter and Greater
130l-7.1 Inspcotton of Dib:s1300-IV30 inwrvice irspection of Integrally Erlded

Peactor toc,lant Pimp Support Welds 1301-9.2 Control Rod Program
1300-IV31 Inservice inspection of Reactor Coolant 1301-9.5 Reactivity Ammaly

Pimp tupport and Restraint Systms
1301-9.7 lbuse Pump f loor intale, Stil1300-IV32 inwrvice inspection of Valve Internals for Accianula t lon

Valves r.reater Than 3" Normal Size
1300-IV33 1301-9.8 Core Power flap Distribution

Inservice inspection of Valves Pressure
Retaining Bolting Less than 2" In Dia. 1301-9.9 Hydraulic. Shock & Sway Suppressors

4300-1V34
Inservice inspection of Valve Supports 1301-12.1 fire System IIcader/flozzle Inspection

i300-IV35
Inservice Inspection of Letdown Cooler 1301-12.2
Primary Manifold Longitudinal seam and

Hose Station Inspection
ftanifold to Support Sleeve Welds 1301-12.3 Fire System Hose Station Insp. Freq.

1300-1V36 18 Ho.
Inservice inspection of Class 2 Support
Components not Welded to a Pressure 1301-12.4 Fire System flose Station Func. TestBoundary

(Freq. 3 Yrs.)
1300-IV37

Visual Inspection of ISI Class 3 Systems 1302-1.1 Power Range CalIbrat1on
1300-1X

Liquid Penetrant Examination Procedure 1303-1.1 Reactor Coolant System Leak Rate
1330-1Y

Ultrasonic [umination of Letdown Cooler 1303-1.2 R.C. flow Surullianceflanifold and Sleeve Welds
1303-3.1 Control Rod ibvement- 13(0-12

tiltrasonic Exam. of it. grally Weldedo Pipe Supports 1303-4.14N R. B. Spray System logic Channels
1301-2

Reactor Dullrling Structural Integrity 1303-4.16 Emergency Power System
"

Anchor Dolt Surveillance Program
1303-4.17c 3 1300-2X

Inservice inspection of Clus 2 Support flain Steam Isolator Vlvs Required
Attarh. Welds to the Pressure Retaining

Interval-Honthlye
coundary4

1303-4.10 4 KV [5 11115 lindervoltage Relay Test

.



GROUP 2 P'~ TDURES

TABLE 3.1-2

PROCEDURE NO. Tl1LE NC# *-

1303-11.24 RB Local Leakage Penetration Pressur-1303-5.1 R.B. Cooling & Isolatn Sys. Logic
Channel & Cmp. lest tration

1303-11.25 R.B. Local teakage Access !!atch Door Seals1303-5.2 Loading ',cquence & Somponent Test
& ilPI logic Channel

1303-11.26 R.D. Isolation Valve Cycle Test Required
1303-5.4 Emergency Feedwater Puw s

1303-12.3 Venting of Hu Pumps and I;P 1 Lines1303-5.5 CentrolRoomEmergencyFiltering Frequency-Refueling Interval
System (OP. Testsi

1303-12.4 Venting of Dil Pumps and LP I Lines
1303-6.1 R.B. Integrated Leakage Rate Test

1303-6.2 Ilydrogen Purge Operating Test 1303-12.13 Fire System-Flush at 2" Drain, Niuge/
Sprinkler Syst.

1303-8.1 Reactor Coolant System Test
1303-12.14 fire Protection Instrisnentation Non-1303-8.4 Reactor Dullding Spray System

1303-9.9 Functional Testing of flydraulic Snubbers 1303-12.16 Fire System Testing Air Tunnel Deluge
Funct. Test

1303-10.1 R.B. Purge System
1303-12.17 Fire System Testing Hiscellaneous Deluge1303-11.1 Control Rods (Drop Times) d' "*

1303-11.4 Refueling Systen interlocks *

1303-11.6 Spent Fuel Cooling System 130 W .1 Ik " "
gn a y1303-11.8 liigh and Low Pressure injection

1301-2
Coric Acid Hlx Tank OR Reclaimed Boric1303 11.9 R.B. Fmergency Cooling System Acid Tank

1301-11.10 LS System [merg. Loading Seq. & PWR Trans. "Test
1301-3E Reactor Coolant System (Radiochemical1303-11.16 Decay Heat Removal System Leakage

1303-11.18 R.B. Local Leak Rate Testings "*

1303-11.19 lurt.ine overspeed Testing 1301-4.5_

Secondary Coolant ActivityO
1303-11.20N Reactor Dullding Access llatch Interlocks 1301-4.8

Freq. 6 Ho. Primary Coolant isotopic lodine Analysis
_

1301-5.6
1303-11.21 Core Flooding Tank Water Sample

t '
Core Flooding System Valve Operability
lest 1301-5.7 Spent Fuel Pool

''
1393-11.22 Main Steam Isolation Valves 1301-6.5W Sodium Hydroxide Tank Concentration

1301-6.6
Sodium Thfosulfate Tank Concentration

1301-9.10 River Water Discharge Sampilng
.



GROUP 2 P~ ~EDURES

TABLE 3.1-2

PROCEDURE NO. TillE PROCf141RC NO. T,l il E_

1301-4.6 Station Storage Batteries-Required
Interval Weekly 1302-5.12 Pressurizer Temp. & Level Channels

1301-5.8 Station Batterfes ' "'' * I" * I S''I "

1301-6.2 Strong liotion Accelerometer Battery Checks 1302-5.14 Control Rod Relative Position
13C3-11.11 StationBatteries(LoadTest) 1302-5.15 Core Flood Tanks, Pressure & Level Channels

1303-12.11 A/B llalon System Pres, and Weight Checks 1302-5.17 Makeup Tank Level Channels

1302-5.18
1301-8.1 R.B. Annual Inspection tilgh/ tow Pressure Inj. Sys., rinw Channels

6302-5.19
1301-9.1 R.B. Structure Integrity Tendon Surv. Borated Water Storage Tant level

IndicatorProgram
1302-5.20 B A H I level & Ternp Channel

1301-9.12 Sulfate lon Accountability
1302-5.21

Recialsed Doric Acid Hlx Tank Level &
1301-8.2 Diesel Generator, Annual Inspection Temp Channel

1302-5.221301-10.1 Internal Vent Valve Inspect. & Exercise Contalnnent Temperature

1302-5.241303-11.2 Pressurizer Code Safety Valves Setpoint Environmental Honitors Cal.
Verification 1302-5.25 R.B. Sump level

1303-11.3 Hafn Steam Safety Valves 1302-5.26 01SG tevel Channel Calfbration
1302-3.1 Quarterly Calibration Radiation Honi- 1302-5.27 Sodlum Thfosulfate Tank Leveltoring Systems

1302-5.28 Sodfum ifydrrwide Tank Level Ind.
1302-3.2 Strong Hotion Acceleroneter

1302-5.32 Waste Gas Compressor Pressure1302-5.1 & 5.f, R.C. Temp Channels & Pressure Temp Switch Checks
Comparah r

1302-6 Callb of Nnn lech Spec Instr Used
1302-5.2 & 5.3 iws i:{gh and Low RC Pressure Channel For Tech Spec Comp

tallbration
1302-14.1 Calibration of Inservice Insp.1302-5.4 RC Flux F'.ow Related Instrianents

1302-5.6 Pumo - Flux Comparator 1303-4.1 RX Protect Sys
m

1302-5.7 liigh R.D. Pressure Channel 1303-4.11 liigh and low Pressure 19Jection Analog
ChannelsN 1302-5.8 li.P. & L.P. Injection /.nalog Channels

1303 4.13 R.D. Imergency Cooling & Isolation
~

1302-5.10 R.D. 4 PSIG Channels Systein Analog Channels'

O
1302-5.11 R.D. 30 PSIG Pressure Channels 1303-4.15 Radiation Fkm. Systems

g
1303-7.1 Intennediate Range Channel

1303-7.2 Source Range Channel
,

e



GROUP 2 P 'EDURES

TABLE 3.1-2

PROCEDURE NO. IlitE
PROCE0ttRE NO. Tlil E,

1303-11.23 Peactor Oldg. Local Leakage-Fluid 3301-HI Fire System Vasve Lineup VertricationBlock System

3301-H21303-12.5 CO2 Fire Protection System Test Emergency Plant Radiation Instrumentation
Check

1303-12.8A Fire Protect Instr. Funct Test Cont 3301-Q2 Specific Gravity Check-Diesel Fire PumpsBldg Elev 355'
3301-R1

e te nstr. Funct Test Ccnt Fire Service Diesel Engine Inspection1303-12.88

3301-W1 Fire System Water Source Level Check
1303-12.8C Fire Protect instr. Funct Test Cont 3301-W2 Fire System Diesel Battery CheckBldg Elev 322'

3302-R11303-12.80 Fire Protect Instr. Funct Test Emerg Plant Rad Instr Callb Reqd. Inter-
Diesel Generators Refueling int

3302-5Al1303-12.8E Fire Protect Instr. Funct Test Hoteorological Instrumentation Calibration
Screen House 3303-Al Fire System Valve Cycling

1303-12.8F Fire Prntect Instr. Funct Test Aux & 3303-A2Fuel Handl Bldg. Fire System Main lleader Flush and Loop Test
3303-H11305-1.2 Wind Speed and Wind Direction Calibration Fire Pump Periodic Operatio..

3303-Q1 Fire Pung Diesel fuel1305-1.3 vertical Temperature Calibration
3303-R1 Fire Pune Start Circut1302-5.30 Diesel Generator Protective Relaying
3303-R2' Fire Pump Capacity Testing1302-5.31 4160 V. D & E BUS Undervoltage Relay

System 3303-3Yi Fire System Capability Test

3325-5Al Chemical itelease Inventory

3391-5Al Fire flydrant inspection

3106-1
Unit #1 & Unit #2 Condensate Cross-Connect

-
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GROUP 2 " "EDURES,

TABLE 3.1-2

FROCEDURE NO. TIM
#1 Procurtwrit

#2 Expenditure and Shi ment of Haterialt

#3 Turn In of Haterial

#4 Material Storage

#5 flaterial Receipt

#6 Approval of invoices & Local Purchase Orders

#1 Ultrasonic Calibration Standards Control

#8 Transfer of Haterial from Us.it 2 to Unit I
#9 Letters of Justification

.
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4.0 EMERGENCY PLANNING

4.1 Introduction

To be provided later.
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5.0 THREE MILE ISLAND NUCLEAR STATION ORGANIZATION

5.1 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 operations.
The centralized control supersision, coordination and planning of
all aspects of TMI-1 operation rests with the Vice President,
Nuclear Operations of Met-Ed.

5.2 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 Serrices and Logistics

! a 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 oeprations and preventative
maintenance, technical support, training, and support se rvices
including Health Physics, Chemistry, and Security.

The Operations Group under the Unit 1 Suparintendent will be
responsible for the day-to-day operation of the unit. Unit I
will have a Shif t Foreman directing the operations of each shif t
through the Control Room operators and Auxiliary Operators. A
maintenance force supporting TMI-l 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-l will report. In addition, Technical Engineers will be
assigned on each operating shift to maintain technical liaison
and coordination between operating shift personnel and the
technical support engineering staff.

1021 iOO5-1



The Training Department will function primarily in the three main
areas of operator 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 TM1-2 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 Unit 2.

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

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

5.2.1 Vice President - Nuclear Operations

The Vice President - Nuclear Cperations 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.

5.2.2 Unit Superintendent

The Unit Superintendent 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 manncr.

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

5.2.3 Supeevisor of Operations

The Supervisor of Operations has the responsibility for directing
the actual day-tc.-day operation of the unit. He reports direcity
to the Unit Superintendent. The Supervisor of Operations coordi-
nates operations, related maintenance activities with the Super-
visor of Maintenance, and Supervisor of Preventative Maintenance.

5.2.4 Shif t Supervisor

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

101
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shif t and is cognizant of maintenance activities being performed
while he is on duty. The Shif t Supervisor has the authority and
obligation to shut down the unit if, in his judgment, conditions
warrant this action and is responsible for the station during
emergency situations from the Control Room until relieved.

5.2.5 Shift Foreman

The Shif t Foreman is responsible for the actual operation of the
unit during his assigned shift. He reports directly to the Shift
Supe rviso r. He directs the activities of the unit operators on
his shif t 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.

5.2.6 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 of Mainte-
nance - GPU which is shown on Figure 1.2.

5.2.7 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.

5.2.8 Shift Technical Engineer

The Shif t Technical Engineer (NUREG 0579-Section 2.2.1.b) reports
to the Director-Technical Support. He is responsible for provid-
ing on shif t 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
maintenance performance.

5.2.9 Manager of Support Services and Logistics

The Manager of Support Services and Logistics rei..ts to the Vice
President - Nuclear Operations. In this position he is respon-
sible for coordination of facility functions such as of fice
management, f acilities, personnel, station security and health
physics and chemistry.
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5.2.10 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 I
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 the direction of the
Manager of Waste Management is responsible for Unit 2 related
health physics activities.

5.2.11 Manager - Training

The Manager - Training reports to the Vice President - Nuclear
Operations. In this position he is responsible 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-
ersted 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).

5.3 STATION SUPPORT ORGANIZATION

The facility organization 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-1 and 2. Operations related cor-
rective maintenance activities are coordinated through the
respective supervisors of maintenance with the unit supe rvisors
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.

5-4
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The Director of TMI-2 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 is 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 f unctions including the quality control
support on site.

5-5
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6.0 OPERATOR ACCELERATED RETRAINING PROGRAM (0ARP)

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 Accelerated 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 bc

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-I 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-I 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 understanding 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 safeguards
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".
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M. To assure operators are fully qualified through the administration
of the Company and NRC administered final written and oral
examination.

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

O. To assure all licensed Unit I operators receive training on the
B&W Simulator covering the TMI-II incident.
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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 transient 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, limitations, interrelationships and controls are

involved.

The specific topics are:

1. Reactor Coolant System

2. Makeup and Purification System

3. Control Rod Drive System

4. Nuclear Instrumentation and In-Core Instrumentation

5. Decay Heat Removal

6. Decay Heat River System

7. Containment Isolation System

6-'
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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-I Short Term Change Modifications

28. TMI-I Long Term Change Modifications

B. TMI Plant Ooerational 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.

.
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B. TMI Plant Operational Review (continued)

General and Specific Operating Characteristics.

Administrative Procedures, Conditions and Limitations.

Fuel Handling and Core Parameters.

Presentations on plant operation are designed to give detailed

information on fundamental plant operation and specific

procecaral guidance. The specific topics are:

1. Heat Transfer and Fluid Dynamics

2. Reactor Theory

3. Use of Procedures

4. Operating Characteristics Review-including natural circulation

5. Solid Plant Operations

6. Operational Chemistry

7. 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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C. Radioactive Materials Control

Topics which provide information covering radioactive materials

control address the following areas:

Radiation Control and Safety.

Radioactive Material Handling, Disposal and Hazards.

TMI Emergeny Dlan.

The specific topics are:

1. TMI Radiation Emergency Plan

2. Radiation Safety and Radioactive Materials Control

3. Radiation Monitoring

4. Radioactive Waste Disposal

5. 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

3. Reactor Coolant System Elevations and Manometer Effect

4. 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- qing sessions where specific casualty

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

The topics covered included:

1. Power Distribution and Rod Withdrawal Limits

2. Heat Transfer and Fluid Flow

3. Small Break Analysis

4. Safety Analysis

5. Unannounced Casualties (conducted on the simulator)

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

.
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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).

B. Other Licensed Nuclear Operator Trainina 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 Hearina. Auoust 9,1979.

4. Selected training programs conducted at other Babcock arid

Wilcox incident nuclear plants since the TMI-II incident.

5. Interviews with TMI Operators

6. TMI-I plant modifications (Short Term and Long Tenn)

7. TMI-II incident information and other relevent License Event Reports
8. NUREG - 0578 TMI-IIgeysonsLearned
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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 analyze 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.

TML Control Room Training Sessions.

Nuclear Plant Simulator Practice Sessions.

(B&W Simulator Trainina Center)

A. Classroom Sessions

In preparation for the classroom presentations conducted at TMI,

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
1021 116

lesson plan objectives and developed 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

Sunmary which identifies essential information pertinent to

the topic objective, instruction techniques, and evaluation

procer.ures.

The combined development efforts of the primary and backup

instructors is reviewed by designated training department

staff members at various stages to ensure a well directed,

comprehensive topic presentation is adequately supported.

2. 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

i 'tructor (or a designated alternate) will sit in on the

pre;ent'ation 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 condacted as required. The practice sessions !

involve discussion of lesson material and presentation techniques,

6-11 ^



A. 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.

B. 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 avMiable

in the TMI-I Control Room is addressed in a i .ec.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 plan 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.

6-12
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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 sinulated.

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 1; occurring during the train-

ing sessions as the instructor and/or backup instructor gauge trainee understand-

ing by asking questions and observing performance.

Formal evaluations of the training program, instructor delivery, trainee per-

formance and trainee knowledge level are also conducted and analyzed. In

addition, performance standards are specified for key evaluation processes.

A. Trainee Evaluation of the Program

At the completion of each week of the training program, the

trainees are asked to evaluate and coment on the training

sessions. This evaluation encompasses the instructors,

training materials, presentation techniques, and classroom

facili ties. Results of these evaluations are a means of

measuring the trainees reaction to the training program.

Problems which are identified by these evaluations are

cons,idered 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 othemise 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

quality 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 to 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.

If 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. During each week of training, quizzes

will be administered and utilized for evaluation of trainee

knowledge level. The quizzes will meet or exceed the following

quiz standards: j j



1. Quizzes will be administered each week.

2. Each 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 1 80%

For trainees who do not meet 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

be composed of questions not previously used during h

program. 6-16



D. Knowledge Evaluation by Oral and Written Comprehensive Examination

1) Following the completion of the program, an Auditor Group will

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+3d. 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.

2) Licensed Unit I personnel, who have successfully completed the

Operater 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 selected grouping of individual lesscr ,.lans

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 classrocm training sessions and Control

Room operational sessions. The individual topics were:

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

2. Heat Transfer anti Fluid Flow (4 hours)

3. Small Break Analysis (4 hours)

4. Safety Analysis (4 hours

5. TMI-II Accident Analysis (4 hours)

6. Unannounced Casualties (16 hours)

The plant casualties included:

a. Natural Circulation Cooldown

b. Total Loss of Feedwater with no Emergency Feedwater
(TMI-II 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
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A. Simulator Training Module (continued)

The simulator training nodule provides an overview of guidance

for operators which has resulted from analysis of the TMI-II

incident and involvement in simulated plant 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.

B. TKI 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.

C. 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

li ant information on selected plant transients, plant systems

aid 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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C. TMI Module Two (continued)

4. In-Core Instrumentation (1 hour)

5. Control Rod Drive System (4 hours)

6. Nuclear Instrumentation (2 hours)

7. Integrated Control System (4 hours)

8. Radiation Emergency Plan (4 hours)

9. NRC Prompt Reporting Requirements and Enforcement Policy (0.5 hours)

The content of module two provides detailed coverage of the TMI-II

Transient which occumedMarch 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.

D. 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)

:102:1 124
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D. TMI Module Three (continued)

12. Intennediate 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.

E. 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 including Natural Circulation (4 hours)

5. Solid Plant Operations (2 hours)

6. Procedure Review-Emergency Proceudre (2 hours)

7. Procedure Review-Operating Procedures (4 hours)

102l 127_
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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 Disposci (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 operations 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.

F. 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 hours)

5. Procedures Review-Administrative Procedures 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)
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F. TMI Module Five (continued)

9. Expected Instrument and Plant Response to

Transients (4 hours)

10. Reactor Coolant Systen Elevations and Manometer

Effects (2 hours)

11. Fuel Handling and Core Parameters (4 hours)

12. Simulated Transients in Control Room (4 hours)

The content of module five provides detailed coverage of

selected TMI-I Systems and plant procedures. Specific

attention is given to normal and abriormal 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.

G. TMI Module Six

The sixth module of the program conducted at TMI involves

five days of classroom training covering specific TMI-l

plant modifications and extensive coverage of safety analysis

for TMI-1. The individual topics are:

.l . Computer and Computer Modifications (4 hours)

2. TMI-I long Range Des 1gn 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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G. TMI Module Six_ (continued)*

sis training will c]ver several areas of integrated TMI-I

plant response to normal and abnormal events and provide

guidance in evaluating plant perfonnance 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.

O

1021 130
6-24

.



7.0 mmTE WN

To 1,e submitted later.

1021 1317-1



8.0 SAFETY ANALYSIS

8.1 INTRODUCTION

Changes affecting the acceptance criteria for the TMI-1 FSAR
safety analyses arise from several sources. First is the TMI-1
" 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:

1. 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-1
has design features which permit a turbine trip without
causing a reactor trip. Sinee 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 lif ting of this valve for
all transients that have been experienced at 1&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 Operating 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-1. The RF.TRAN model will be used if
plant specific analyses are r;equired in developing operator
guidelines.

f]h
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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-1 FSAR, the Standard Format and Content
Guide, Rev. 3, and NRC requests for additional information from
the TMI-l and TMI-2 dockets.

8.2 AREAS OF INVESTIGATION

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

8.2.1 Modifications Resulting from the August 9, 1979 Order

1. 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 vs.lve. (PORV) setpoint
of 2450 psig results in a lower likelihocd 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.

8.2.2 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. Cavita t-

ing venturis have been added to provide the proper flow split in
the event of an HPI line break.

-
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8.2.3 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-l and 2, will have an airtight barrier partitioning the
building.

8.2.4 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.

8.3 EFFECT OF CHANGES ON SAFETY ANALYSIS

rollowing 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.

8.3.1 Rod Withdrawal from Startup (FSAR Section 14.1.2.2)

1. Description

Uncontrolled reactivity excursion starting from a suberitical
condition of 1%Ak/k at hot standby.

2. Acceptance Criteria

1. Limit power to design overpower (112%)
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11. RCS pressure not to exceed code allowable of 2750
psig.

3. Mitigation

1. RPS trip on high pressure for fast power rises.

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

iii. Doppler coefficient provides a negative reactivity
addition.

4. 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 lif ting of the PORV is not likely for a
broad spectrum of rod withdrawal accidents.

8.3.2 Rod Withdrawal at Power (FSAR Section 14.1.2.3)

1. Description

Accidental withdrawal of a control rod group at normal
rated power, without ICS control and a 1% shutdown margin.

2. Acceptance Criteria

1. Limit power to design overpower of 112%.

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

3. Mitigation

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

ii. Doppler and moderator coefficients provide negative
reactivity addition.

4. Conclusions

The FSAR analysis bounds the modified TMI-1 plant design.
Lowering of the reactor trip setpoint increases safety
margins for this event. Credit was not taken for PORV
ope ra tion. As discussed in Reference 2, some low worth rod

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

8.3.3 Moderator Dilution Accident (FSAR Section 14.1.2.4)

1. 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
.8% A k/ -k

2. Acceptance Criteria

1. 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 psi ~g.

iii. The minimum shutdown margin will be at least 1% a k/ 'k

3. Mitigation

1. 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.

4. Conclusion

The FSAR analysis bounds the modified TMI-1 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/k even with the most reactive
rod stuck out of the core all of the acceptance criteria for
this accident are met.

8.3.4 Cold Water Addition (FS AR Section 14.1.2.5)

1. 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

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

2. Acceptance Criteria

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

3. Mitigation

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

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

4. 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 lif t during this event.

The FSAR analysis bounds the modified TMI-1 plant design.

8.3.5 Loss of Coolant Flow (FSAR Section 14.1.2.6)

1. 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

1% A k/k 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% to 75%
in 100 ms. Temperature and pressure were the same as for the
loss of flow accident. Reactor trip delay is assumed to be
650 ms.

2. Acceptance Criteria

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

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

10L| '77''
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3. Mitigation

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.s

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 thic
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 analysic 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% A k/ *k

2. Acceptance Criteria

1. DNBR remains above 1.3.

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

3. Mitigation

1. Integrated control system 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. 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 radioactivity release.

2. Acceptance Criteria

i. DNBR shall not be less than 1.3.

11. 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 14.1.2.8)

1. 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. The analysis is performed starting at full
power 2535 Mw (t), and takes credit for a condensate inven-
tory c 200,000 gallons. NNI and ICS instrumentation is
taken credit for in controlling the plant when it is powered
from the vital ac inverters.

2. Acceptance Criteria

1. DNBR is not less than 1.3.

.
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11. Reactor coolant system pressure does not exceed code
allowable pressure of 2750 psig.

3. Mitigation

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

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 ma.de 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:

1. When power would have to be restored to maintain stable
shutdown.

11. RCS system pressure response without pressurizer heaters
available.

8.3.9 Steam Line Failure (FSAR Section 14.1.2.9)

1. 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 ms;n steamlines outside the reactor
building. HPI was not assumed to operate during this event.

2. Acceptance Criteria

1. 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.

1021 140
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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. Isolation 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, of fsite 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 the upstream block valves (FW-V-5A/B) .
The TMI-2 feedwater regulating valve and turbine stop valve
failures cases thus bound the TMI-1 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-1. The Unit i valves are a stop/ check
design, so that they would prevent the blowdown of both steam
generators inside containment. Since TMI-1 does not have
cavitating venturi's on the emergency feedwater lines, the
operator would have to isolate the affected steam generator
to prevent containment overpressure. The operator would have
approximately 20 minutes to perform this action.

TMI-1 has not analyzed the environmental ef fect inside
containment for the worst case single failure (because of the
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stop/ check MSIV's, the worst failure is the feedvater 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-1.

The radiological consequences of 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 10CFR100.

8.3.10 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

1. Doses are less than 100FR100 limits.

3. Mitigation

1. Reactor trips on 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 unaf fected 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 Fuel Handling Accident (FSAR Section 14.2.2.1 and Reference 8
through 10)

1. Description

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.

2. Acceptance Criteria

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

3. Mitigation

1. 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 10-4 sec/m3 for
the accident inside containment.

4. 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 I
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 I
ventilation system.

8.3.12 Rod Ejection Accident (FSAR Section 14.2.2.2)

1. Description

Failure of a pressure barrict 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 result. Release to the environment

3 ();g) 3
8- 2

,



2. Acceptance Criteria

1. 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

1. The power excursion is limited by the Doppler coefficient.

ii. The power excursion is terminated by reactor trip 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.

8.3.13 Feedwater Line Break Accident (TMI-2 FSAR, S3-22.49)

1. Description

This event has not been analyzed for TMI-1. 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). Assumptions were made to provide two worst case
scenarios one for containment, and one for primary system
conditions.

A double ended rupture (with a blewdown 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 IT 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 af fected generator and 100-0% in 20 seconds
for the unaffected generator).
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2. Acceptance Criteria

1. Core thermal power shall not exceed 112% of rated power.

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

3. Mitigation

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.

4. Conclusions

Results of the TMI-2 feedwater line break accident have
become bounding for Unit I 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 increases safety margins. PORV operation 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.

8.3.14 Waste Gas Decay Tank Rupture (FSAR Section 14.2.2.5)

1. Description

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.

2. Acceptance Criteria

Doses shall not exceed the limits of 10CFR100.

3. Mitigation

Elevated release of activity from the unit vent.

4. Conclusiens

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)

1. Description

Small break LOCA's are piping ruptures whose break areas
range from as small as 0.01 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).

2. Accertance Criteria

1. 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.

3. Conclusion

Purs uant to NRC regulations (10CFR50.46) and 10CFR50 Appendix
K) B&W performed generic LC0A 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 X 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-l plant specific information are given below:
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BAW-10103
Generic TMI-l

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-1.
*** Prior to startup TMI-l 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-1 plant specific information is as conservative
or more conservative than the 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 those discussed in the "Michelson Report" where
the pressurizer stays full due to the loop seal arrangement
despite loss of RCS 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 (Reference 2). Breaks of 0.01, 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 bounding
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 con-
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%/30% flow split of HPI
(assuming a single failure of one HPI train) between the core and
the break respectively, af ter 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%/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 oeprator 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 TMI-l is within the bounds of the generic
analyses which assume the 70%/30% flow split is achieved.

8.4 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-1 FSAR (feedline break) or provide
additional assura ces of safety margins (steam line break).

1. Raising the PORV setpoint and lowering the high pressure trip
setpoint affects all of the pressurization transients in the
FSAR. Safety margins are imperved 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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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 modification
could result in more frequent plant trips.

2. 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.

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

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

5. 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.

6. Modifications to the high pressure injection system will
allow adequate HPI flow for the spectrum of LOCA's. System
performance is not degraded for any other accidents / transients
in which HPI flow is initiated.

7. Upgrading cf instrumentation inside containment assures that
instrumentation will be functional in the postulated accident
environments.

8, 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 sontrol system.

9. Does calculation will be provided to demonstrate that the
requirements of 10CFR100 can be met af ter sodium thiosulfate
is deleted.

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

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

12. 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.

. )
8-18



REFERENCES

1. Three Mile Island Unic 1 Nuclear Station, Final Safety Analysis Report,
USNRC Docket No. 50-289.

2. " Evaluation of Transient Behavior and Small Reactor Coolant System Breaks
in the 177 Fuel Assembly Plant," Volumes I & II, Babcock and Wilcox, May 7,
1979.

3. "GPUSC Safety Evaluation Report for Three Mile Island Unit 1 Cycle 5
Reload," dated March 1979.

4. Letter, Met-Ed (J. G. Herbein) to USNRC (R. W. Reid) on "High Pressure
Trip and Pressurizer Code Safety Valve Settings," GQL-0669, April 17,
1978.

5. " Supplement No. 2 to the Safety Evaluation Report by the office of
Nuclear Reactor Regulation, Three Mile Island Nuclear Station Unit No. 2,
Docket Number 50-320," USNRC, NUREG 0107, dated February,1978.

6. Letter, Met-Ed (J. G. Herbein) to USNRC (S. A. Varga), on " Analysis
of Fuel Performance During a Steamline Break for TMI-2," License No.
CPPR-66, Docket No. 50-320, dated November 18, 1977.

7. Letter, Met-Ed (J. G. Herbein) to USNRC (S. A. Varga), on " Response
to Staff Questions on Analysis of Fuel Performance During a Steamline
Break," dated December 9,1977.

8. Letter, Met-Ed (J. G. Herbein) to USNRC (R. W. Reid) on "TMI-1 Fuel
Handling Accident Inside Containment," GQL-0460, dated April 20, 1977.

9. Letter, USNRC (R. W. Reid) to Met-Ed (J. G. Herbein), dated February 4,
1979.

10. Letter, Met-Ed (J. G. Herbein) to USNRC (R. W. Reid) on "TMI-1 Fuel
Handling Accident Inside Containment, "GQL-0460, dated May 8,1979.

11. ECCS Analysis of B&W's 177-FA Lowered Loop NSS, BAW-10103, Rev. 2,
Babcock & Wilcox, April 1976.

12. USNRC to Met-Ed " Order for Modification of License," Docket No. 50-289,
May 19, 1978.

13. Letter, Met-Ed (J. G. Herbein) to USNRC (R. W. Reid), on "Small Break
LOCA," GQL-0809, May 3, 1978.

14. Safety Evaluation and Environmental Impact Appraisal by the Office
Nuclear Reactor Regulation, Supporting Amendment No. 65 to Facility
Operating License No. DPR-47, Amendment No. 62 to Facility Operating
License No. DPR-55 Duke Power Company, Ocor ee Nuclear Stat' ion, Units Nos.
1, 2 and 3, Docke t Nos. 50-269, 50-270, and 50-287, October 23, 1978.

15. TMI-l Fuel Densification Report, BAW-1389, Babcock & Wilcox, June 1973.

1021 150
8-19



REFERENCES - (Cont'd)

16. GPUSC Safety Evaluation Report of B&W's TMI-1 Cycle 4 Reload Report,
dated January 13, 1978.

17. GPUSC Safety Evaluation of B&W's TMI-1 Cycle 3 Reload Report, dated
January 21, 1977.

18. Office of Standards Development, U.S. Nuclear Regulatory Commission,
Regulatory Guide 1.70, " Standard Format and Content Guide, Rev. 3, LWR
Edition.

19. " Order and Notice of Hearing, Docket 50-289," dated August 9, 1979,
USNRC.

20. "TMI-2 Lessons Learned Task Force Status Report and Short-Term Recom-
mendations, NUREG-0578, July 1979.

1021 151
8-20



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
Ioss of AC X X X
Ioss of Elec. Load X X X
Steam Line Failure X X X
Steam Cencrator X X
Tube Failure

Fuel llandling 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
IIPI Line Break X X Xg

y loss of Offsite Power X X X
~

.s
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9.0 DRAWINGS

To be provided later.
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10.0 CROSS REFERENCE TO ORDER RECOMMENDATIONS

10.1 INTRODUCTION

The August 9, 1979 Order and Notice of Hearing issued by the
Commission listed numerous actions recommended by the Director 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 OSC
and NUREG 0578. Met-Ed is therefore responding to these recom-
mendations as they are currently understood,

10.2 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 Reactor Trip on Section 2.1.1.1
Loss of Turbine /FW

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

1(e) Retraining of all Reactor Section 6.0
Operators

2 I&E Bulletins

IEB 79-05A

Item 1 Not Applicable

Item 2 See Section 10.3.1

Item 3 Section 3.1.1

Item 4 Sections 3.1.1 and
6.2

Item 5 Sections 3.1.2 and
3.1.3

Item 6 Section 2.1.1.5

Item 7 Sections 3.1.2 and
3.1.3

h $if.
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Recommendation Response

Item 8 Section 11.2.1

Item 9 Section 2.1.1.5.3

Item 10 Sectior. 3.1.3

Item 11 (Later)

Item 12 Section 3.1
Table 3.1-1
(AP 1044)

IEB 79-05B

Items 1 & 2 Sections 3.1.4 and
6.2

Item 3 Sections 11.2.3 and

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

Item 4 Sections 3.1.1 and
2.1.1.1

Item 5 Section 2.1.1.1

Item 6 Section 3.1
Tabla 3.1-1
(AP 1044)

Item 7 Section 11.2

IEB 79-05C

Item 1 Section 3.1.1

Item 2 (Later)

Item 3 Section 3.1.1

Item 4 Sections 3.1.1 and
and 6.0

Item 5 See NUREG 0578 Item
2.1.9 below

Item 1 (Long Term) Sections (later)
and 8.2.4

3. Emergency Plan Upgrading Section 4.0

f f|10-2
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Recommendation Response

4. TMI-1/TMI-2 Radwaste Ventilation Section 7.2
and Sampling Separation

5. TMI-1 Radwaste Management Capa- Section 7.3
bility

6. Organization and Resources Section 5.0 to be
supplemented separately

-

7. Financial Qualifications To be Submitted
Separately

8. TMI-2 Lessons Learned Recom-
mendations - NUREG 0578

2.1.1 Section 2.1.1.3

2.1.2 Met-Ed will par-
ticipate in this
Industry Program
to test these
valv e s .

2.1.3.a Section 2.1.1.2

2.1.3.b Section 2.1.1.6

2.1.4 Section 2.1.1.5

2.1.5 Section 2.1.1.4

2.1.6 (Later)

2.1.7 Section 2.1.1.7

2.1.8 (Later)

2.1.9 Sections 3.1.1, 6.0

8.1 and (Later)
2.2.1.a Section (Later)

2.2.1.b Section 5.0

2.2.1.c Section (Later)

2.2.2 Section 4.0

2.2.3 Not Applicable
until NRC Regula-

h
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10.3 SPECIFIC RESPONSES TO RECOMMENDATIONS

10.3.1 Response to IEB 79-05A, Item 2

TMI Unit Transient Review

The review of previous TMI Unit I 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 procedure (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 past 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 #11. 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 pos t 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 during 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-
tion 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 Er!C. Pressurizer level
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dropped approximately 219 inches and Tave dropped to 536*F
following the trip; both of these related parameters exceeded
their normal response to a turbine trip. The apparent cause was
the failure of two main steam safety valves, MS-V21A 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.

Summaty 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 3,arformed. 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 TECHNICAL SPECIFICATIONS

11.1 INTRODUCTION

A considerable number of plant modifications are being accomplished
in response to TMI-2 Lessons Learned (NUREG-0578), the TMI-l 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.

11.2 TECHNICAL SPECIFICATION CHANGES

11.2.1 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.'3nce 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 additional
12 hours.

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

11.2.2 Reactor Trip on Loss of Feedwater or Turbine Trip

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

11.2.3 High Pressure Trip Setpoint Reduction

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

11.2.4 Containment Isolation Setpoints

The existing Technical Specifications will be changed to specify
initiation or containment isolation on reactor trip.
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11.2.5 Hydrogen Recombiner

A new LCO will be provided for this new system (See Section 2.1.1.4)
covering operability and surveillance requirements.

11.2.6 TMI-1/TMI-2 Separation

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

11.2.7 Administrative Controls

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