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SECTION 1
INTRODUCTION AND SUMMARY

1.0 &AL

This is the third quarterly progress report which documents salient
recovery related work performed at the Three Mile Island Unit 2
nuclear facility (TMI-2) during the first quarter of calendar year
1980, Individual section summaries are included within this section
under Summary of Current Progress; the more detailed treatise of
each of these section summaries is presented within the body of

this report.

2,0 SIMWRY OF GBJECTIVES

The TMI-2 quarterly recovery reports shall include available informat-
ion concerning the cause of the March 28, 1979 incident, probable
consequences of the incident, planned (short term and preliminary

long term) corrective action and description of continuing activities
related to the incident. Quérterly progress reports shall continuc

until a final report is issued, as previously commited in Metropolitan
Edison Company letter CQL 0490 dated April 11, 1979. These reports

shall include similar information as described above, as well as interim
analysis results and evaluations wvhich have become available. The finsl
report shall also include a summary of Technical Specification Violatioas
vhich occurred during and after the transient, a summary of the cauae(s)
of the incident, a sequence of events which occurred during the transient,
and corrective actions (both short term and long term) which were taken
as a result of the March 28, 1979 incident. Quarterly progress reports
shall be prepared and submitted in lieu of REPORTABLE OCCURRENCE REPORTS,
MONTHLY OPERATING REPORTS and SPECIAL REPORTS identified in the TMI-2
Technical Specification.




3.0 SUMMARY OF CLRRENT PROGRESS

Recovery Engineerin;, - Significant engineering efforts were expended

in the design and construction of various liquid and solid radwaste
handling systems. Detailed engineering and fabrication of components
for the Submerged Demineralizer System (SDS) has continued, and pre-
liminary results of analytical tests performed on actual Reactor
Coolant System samples verified the design of that system. A Techni-
cal Evaluation Report for the SDS was drafted and reviewed in prep-
aration for submittal to the NRC.

Hydrostatic testing, flushing and preoperational testing commenced
during this quarter on the Mini Decay Heat Removal System. Develop-
ment of design criteria, engineering design drawings and procurement
of equipment for the jointly finded GPU/DOE Equipment Decontamination
Facility continued.

Other work performed in the Recovery Engineering Department included
continued surveillance and analysis of reactor conditions, containment
building water level, evaluation of reaclior cooling requirements and
other analytical work in support of plant operations. Engineering work
also continued in the evaluation and development of methods to solidify
EPICOR II resins, in accordance with NRC requirements.

-, _______- and Maintenance - Plant Engineering section provided

engineering support to the Reactor Building Purge effort, the Standby
Pressure Control System Program, the Emergency Diesel Generator
Maintenance program, the Waste Gas Compressor program, the Reactor
Building and Steam Generator water level measurements, the Fire
Protection program, the Submerged Demineralizer System program, and

the Plant Chemistry and Radiochemistry programs. The Process Support
group continued supporting the Fuel Pool Waste Storage System, EPICOR II
system, the staging facilities for dewatered resins and evaporator
bottoms and the Nuclear Sampling System efforts. The decontamination
work effort within the Auxiliary and Fuel Handling Buildings continued.

Plant maintenance continued on a scheduled and non-scheduled basis.
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Radiological Controls - A comprehensive Management Plan for TMI-2

Radiological Control Program has been implemented. The Radiological
Control Department was reorganized into five separate groups reporting
to a manager that reports directly to a Senior Vice President. The
Radiological Assessment Group was formed to independently monitor
progress towards implementing and adhering to a strong Ridiological
Control Program. This group has the authority to stop work involving
violations of sound radiological work practice. A comprehensive
Radiation Protection Plan for TMI-2 was submitted to the NRC for
approval. Radiological Control Department formalized training

programs were implemented.

Special Projects - Design input and modifications to the hydrogen
control system required to support TMI-2 reactor building purge

has been completed. Expected dose rates have been calculated for
personnel entering the reactor building and are héreinafter presented.
Training of initial entry crew and testing of equipment for initial
reactor building was completed. Entry into and radiation surveys
were accomplished within the reactor building personnel airlock.
Experiments were conducted to determine response characteristics

of various gamma and beta/gamma survey instruments and diffusion
rates through select wearing apparel subjected to a krypton environ-

ment.

Environmental 4 = Activities during this quarter centered

around upgrading and improving the existing environmental radiation
monitoring program. Upgraded detection systems included: infield
placement of a new environmental TLD system acquisition of on-site
TLD readout detection monitors, and air sampling equipment that will
provide for grab sampling, one week continuous, and cryogenic analysis.
In addition to improvements in instrumentation, numbers of sampling

sites were increased to provide expanded coverage in the environment.

During this quarter, input and comments were provided on the design
systems for recovery. Inputs were directed at ensuring compliance

with plant operations, technical specifications, and regulatory statutes
for purposes of protecting the health and safety of the general public.
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= = - = The baseline engineering package for an interim
vaste staging facility has been completed and is currently under review.
General arrangement drawings and a material handling study for the TMI-2
reactor building recovery service building have been completed and

are currently under review. A supplement to the July 1979 reactor
building decontamination report has been issued for review. In addition,
an overall radwaste management study, a study on alternate methods for
the disposal of tritiated water and preliminary evaluation of radwaste
volume reduction techniques has been completed. A contract for the

new TMI-2 administration building wvas avarded on February 27, 1980.
Preliminary construction for this facility has been initiated. The
ground water monitoring well system surrounding TMI-2 has been com-

pleted and is undergoing pre-operational testing.

Assurance - The scope of the Quality Assurance Program for TMI-2
has been expanded to include all items and activities identified by
engineering as important to safety. The new important to safesty concept
will encompass not only the items previsouly designated as safety
related but also activities, systems, structures and components which
may affect the capability of the unit to adequately protect the health
and safety of the public. A separate Quality Assurance Plan is currently
in progress which describes the program to be implemented during recovery.
During this period the Quality Assurance staff has been reorganized to
implement the requirements of the new plan.

, = During this period, Auxiliary Operator, Reactor Operator
(RO), and Senior Reactor Operator (SRO), and RO/SRO requalification
training programs were continued. aintenance training, Health Physics
training, radwaste administration training, general employee training,
emergency plan training, supervisory indoctrination into controlled
substance training, raactor building re-entry team and purge system

training and special training programs were continued.

= A computerized access control system was established for
entrance into protected/vital areas. Security procedures have been
completed and are currently in the review and approval cycle. A new
badging system has been established and is being implemented.

1-4
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Appendix - 1 - This report provides an Annotated Sequence of Events

on the March 28, 1979, accident at Three Mile Island Unit 2 and is the
result of a detailed analysis of reactimeter data, plant computer data,
plant recorder charts, plant logs and bperator interviews. The Report
includes a chronology of plant events, the reference source of each
entry in the chronology, and the information available to the operator
regarding each event in the sequence. The "Information Available to
the Operator” entries, addresses the type of information available,

the form in which the information was presented, and the timeliness of
the presentation of the information to the operator, relative to the

time of occurrence of the event.

This report should be considered the final analysis on the Sequence
of Events during the TMI-2 accident. Investigation and data analysis
are still ongoing and continue to provide new insights. As this new
information and/or understanding is developed, amendments or revisions
to this document will be submitted as necessary.
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SECTION 2
RECOVERY REPORTS AND TECHNICAL SERVICES

1.0 SOOFE

The objectives of this task are to ensure timely reporting of
current TMI-2 recovery activities to the U.S. Nuclear Regulatory
Commission, Region 1 Office. Technical Services include the
coordination, compilation, illustration, review, approval, re-
production and distribution of the THI-2 quarterly and final
recovery progress reports.

Overall report direction and day-to-dayadministration will be
provided under this task. Plana and controls will be established
and maintained; periodic reviews will be held with principal
contributors and the Commission; related correspondence and re-
ports will be coordinated and day-to-daytechnical and adminis-
trative liason with cognizant recovery team personnel will be
provided.

2,0 CURRENT ACTIVITIES

During this period a Technical Services Group was established to
process TMI-2 recovery related reports and thereby alleviate

this function from the Licensing Group. A more comprehensive
reporting format was established. The third quarterly' TMI-2
recovery progress report was completed. Project administration and
day-to-day liason with cognizant contributors continued.

2-1



SECTION 3
RECMERY ENGINEERING

1.0 SUBTASK A. PROJECT ENGINEERING
1.1 SOoPe
111 - i

The low level liquid waste processing system for TMI-2 shall consist
of the EPICOR I system, which is presently used for both TMI-1l and
TMI-2, and will be relocated for exclusive use of TMI-2, to support

recovery work.

This task requires the engineering, design and construction of foun-
dations and weather protector for the EPICOR I system equipment, and
the routing of system influent and effluent piping within existing
plant structures and the yard north of the EPICOR II facility. It is
intended that the system be employed to process liquids collected
within the TMI-2 Containment Drain Tanks, prior to transfer of these
liquids for disposal via the TMI-2 Evaporator Condensate Test Tanks.

1.1.2 :

The Submerged Demineralizer System (SDS) is designed to be installed
within the TMI-2 "B" spent fuel pool. The system utilizes the natural

shielding capabilities of water to minimize personnel exposure while
processing the water contained in the Reactor Building gump (RBS).

Approximately 700,000 gallons of water will be pumped from the RBS- via
pump WGP-1 through two (2) in-liner filters, to the tank farm. Fromw the
tank farm, the water is pumped through a trein of three (3) zeolite beds
vhich are designed to remove the majority of cesium 134 and 137, and
strontium 89 and 90; the water is thsn pumped through a cation train
and finally through a mixed bed polishing unit, where other trace
elements are removed, and then to Monitor Tanks. The system has sam-
pling capabilities and the program includes a full chemistry support
program including a geli system and counting facilities. Current plans
are to hove the system operated by Chem Nuclear personnel under the

3-1
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direction of Met-Ed Operations.

1.1.3 GROUND WATER MINITORING

Develop the capability to monitor the ground vater'around the TMI-2
Reactor Containment Building.

1.1.4

Provide two (2), 500,000 gallon capacity tanks, with asscnciated ring

foundations for storage of processed water from EPICOR 11, SDS systems
and future processing systems.

1.1.5 MmNt pecay HEAT ReMOVAL SYsTeM (MDHRS)

The Mini Decay Heat Removal System consists of two (2), electric motor
driven centrifugal pumps, two (2), shell and tube heat exchangers, pip-~
ing, valves, and controls required to remove heat from the T™MI-2 core.
The system 18 located at the south end of the fuel handling building,
at elevation 280°'6" (MSL).

Shielding and air flow control and filtration equipment have been pro-
vided for system operation, to minimize personnel exposure to a level

as low as reasonably achievable.

In addition to decay heat removal service, the system is also capable of
providing intertie to the Submerged Demineralization System (reference
section 1.1.2) for demineralized cleanup of the reactor coolant system.

1:1.6

This jointly funded GPU/DOE project will consist of a facility which
will demonstrate advanced equipment decontamination processes, capable

of reducing occupational radiation exposures to workers in nuclear
power plants. The decontamination equipment will be located in a fully
detached, one story building of about 3000 square feet, Electropolish,
freon spray, and vibratory media decontamination techniques will be
eaployed.

3-2
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The Evaporator/Solidification Facility shall provide for the collection,
treatment, storage and disposal of 1liquid radioactive wastes, generated
during the decontamination of TMI-2.

- & o~

Provide pumps, piping, valves, controls, etc., for the PWST and intercon-
nection with EPICOR II & SDS systems.

-

The scope of this task is to provide the means of laundering large
quantities of protective clothing to be used during the recovery.
Specific requirements and alternatives are being studied by Bechtel
Power Corporation.

The EPICOR II Liner Solidification Facility shall prévide for the treat-
ment, solidification and disposal of spent resins from EPICOR II water
processing system.

The staging facility is a structure designed to store radioactive wastes
(solidified or dewatered resins) until they can be shipped for burial.
The structure will consist of six (6), modules. Each module consists of
sixty (60), 84 inch diameter cells, embedded in concrete and capped with
3 feet thick concrete plugs. Each cell has a drain line to a sump which
will serve three modules. The sump is designed to collect any leakage
from lines installed in the cells, and meets the seismic requirements

of USNRC Regulatory Guide 1.143.

-— el

Provide an interim facility, to serve as a central point for staging
solid or compacted waste, prior t¢ transportation for disposal.
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This 25,000 square feet, one story building will be built directly ad-

1.

=S

wv
.

6.
7.

———

f 1.1.14

jacent to the TMI-2 containment and accomplish the following:

Provide contamination control and airborne particulate control
envelope at the containment equipment hatch.

Provide for efficient personnel access to containment.
Allow passage of large pleces of equipment and bulk radwaste.
Provide a waste staging and temporary storage area.

Provide a decontamination area for equipment removed from
containment.

Provide space to handle containment service systems.

Allow for maintaining a hot tool crib in vicinity of containment.

PERSONNEL ACCESS FACILITY/COMMAND CENTER

This two story building will be located directly adjacent to the con-

1.

1.1.15

Provide

control

tainment recovery service building, to provide about 12,000 square feet
of apace and accomplish the following:

Provide efficient personnel access to the containment during

all phases of containment decontsmination and restoration.

Provide for personnel :¢adiation monitoring and personnel decon-
tamination.

Provide the necessary administrative spaces for processing
radiation vork permits, personnel briefing, and maintenance
of records.

The Command Center, an integral part of the Personnel Access
Facility, will provide a readout location for remotely moni-
tored instruments, and a central location to direct the con-
taioment decontamination and recovery.

.

a two story building to house 350 to 400 staff personnel, document
center and othern as required.
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1.2 QURRENT ACTIVITIES

1.2,1 mI-2 LoW LEVEL LIQUID WASTE PROCESSING SYSTEM STATUS

During the period of January through March, 1980, the following
wvork haa been accomplished:

1. A design criteria document has been issued to relocate
EPICOR I from TMI-1 to TMI-2.

2. Bechtel Pover Corporation has been assigned tasks of pro-
viding services, an enclosure structure, two (2), 10,000
gallon monitor tanks and pipe routing inside existing
structures and the plant yard area, for system influent
and effluent piping.

3. A letter to USNRC has been issued to notify the agency of the
intent to move the system.

1.2.2 .

During the period of January through March, 1980, the following activi-
ties have transpired:

1. Completion of design and engineering effort by AGNS has pro-
gressed to the point where 952 of the drawings have been re-
leased for construction.

2. The Cask Support Platform has been delivered to the site, with
additional hardware currently 252 to 752 complete in the APCO
fabrication shops. All major pieces of hardware are currently
on order.

3. Interface, with plant operation groups and plant engineering
personnel, haa proceeded to the point where draft copies of
operating procedures and chemistry/Health Physics procedures
are being jointly reviewed. Plans are being formulated at
this time to develop a cohesive training program for both
the Chem-Nuclear and Met-Ed operators.

4. The first installation procedure (the cask support platform)
haa been completed and has been signed off by the PORC committee.

3-5



ST,

o

e

e

S.

6.

10.

11.

12.

A schedule for the completion of operating, maintenance, and
chemistry/Health Physics procedures has been developed.

An estimate of the required man hours and cost to install the
system has been developed by Catalytic.

Project Engineering meetings, to identify and solve problems
and to inform interested parties of on-going progress, were
begun in January and currently are being conducted each

Tuesday and Thursday. Minutes are published at each meeting
and distributed to interested persons as a means of documenting

progress.

Additional column testing was begun at Oak Ridge National Labs,
utilizing the three (3), 1 liter samples of water which were
taken from the reactor sump in October, 1979. To date, the
water has been centrifuged and passed through a simulated SDS
column set-up, and preliminary indication from Osk Ridge in-
dicates acceptable performance, at least in the ability to

remove cesium and strontium.

Filter loading and filter dewatering tests have been conducted
at AGNS with satisfactory results.

The study, to determine the effects of gamma radiation on ion
exchange resins and activated charcoal, has been completed by
R.C. McFarland, Neely Nuclcar Research Center, Department of
Nuclear Engineering, Georgia Institute of Technology in February
1980, and is presented in Appendix A.

Work has been proceeding on the development of a solidification
module to solidify the 10 cubic feet vessels. Currently a draft
copy of a design criteria document is being reviewed. An as~
sembly drawing has been prepared based on this document.

The Technical Evalustion Report for the SDS has been written and
is in the final stages of preparation for presentation to the
USNRC.
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Installation of eight (8), wells has been completed. The drillers
demobilized on March 13, 1980. Preliminary sampling procedure has
been reviewed. Pump testa to develop hydrogeological information

commenced.

1. Tanks PW-T1 and T2: Order placed with Pittsburgh Des-Moines
on February, 1980.

2. Foundations PW-T1 and T2. Excavations complete, PW~-T2, tank,
concrete poured March 24, 1980.

—— LARAL

During this period of January through March 1980, the following work
has been accomplished:

1. Design changes have been iasued to incorporate a demineralized
water flush for MDHRS puxp mechanical seals and seal water cyclone
separater.

2. Design changes have been issued to incorporate piping and valves
that will allow future inter~tie of the MDHRS and the Submerged
Demineralizer System.

3. System hydrostatic testing, flushing, and preoperational testing
comnenced on March 8, 1980, and remains in process.

4, Final MDHRS operating dose, to equipment and instrumentation

in proximity to the MDHRS piping and components, has been

evaluated. No equipment movement is deemed to be necessary,

within the following exceptions:

a. A pressure indicator, employed for the Standby Pressure
.ontrol System, bas been relocated to an area outside the
shielding volume.

b. Relocation of accelerometer equipment, used to detect
earth/slab movement during a seismic event, will be
accomplished to minimize operator exposures during equip-

ment maintenance.



5. An assessment of boron concentrations within the reactor
core due to MDHRS startup and operation, commenced in mid-
March, 1980, and remains in process.

6. USNRC comments concerning information, a part of the MDHR
system design criteria document, and the system description,
were received, evaluated and disposition defined for incorpo-
ration into the above mentioned documents.

7. Revision 7, to the System design Criteria Document was issued.
Final MDHRS, ALARA dose estimate were accomplished.

The PORC has initiated review and approval of the SOP for
opening valves DHV-1 or DHV-171, the MDHRS operating procedure

and maintenance requests for hydrostatic testing between DHV-3
and DHV-1 and 171.

9. Plant Engineering has begun, and is in the process of develop-
ing alarm response procedures and emergency procedures in support
of system operation.

1.2.6

1, Development of general arrangement of equipment.
2. Procurement of equipment.

3. Engineering design of systems.

4. Determination of building type and design.

S. Development of design criteria.

1.2,7

1, Engineering in process.

2. Intermediate issues of layouts and flow diagrams reviewed.
3. Technical Evaluation Report preparation in progress.

4. Solidification system selected.

P & 1D for review and comments, ongoing.
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A letter from Mr. R.F. Wilson, Director of TMI-II Recovery, dated
March 4, 1980, authorized Bechtel Power Corporation to proceed in

performing the studies necessary to define anti-contamination

clothing, and laundry requirements during the TMI-II containzent

recovery.

Studies completed for inliner and exliner solidification
concepts, TDR's prepared for each.

2, Proposals for inliner and exliner concepts reviewed and
evaluated.

3. Test program being developed with Hittman Nuclear Development
Corporation, to ensure that EPICOR II resins can be solidified
(inliner) with cement. Testa will use both lab samples (500 ml)
and drum samples (300r 55 gallons).

1.2.11
Module A:
Coating applications completed.
Electrical and Piping work completed.
Gaskets installed.
Liners stored in 27 cells of A module.
Module B:
Construction commenced.
Base Mat poured with drain li—es installed to sump.
Forms and wall steel for perimeter walls 602 complete.
Module C&D:

Bid packages in house for review and comment.

Design criteria being developed.

1.
2.

Development of general arrangement.

Preparation of design criteria.
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1.
2.
3‘

1.

2.

3.

Engineering design in progress.

Development of general arrangement.
Preparation of design criteria.
Engineering design in progress.

A contractor has been selected for the entire construction
engincering and construction effort, based on a competitive
fixed price bidding.

Construction commenced (site cleaning and preparation for

foundations).

Engineering is proceeding on building services.

2,0 SUBTASK B. SUPPORT ENGINEERING

2,1 SCOE

2.1.1

To verify the accuracy of the Reactor Coolant pump seal cavity pressure

instrument.

To evaluate and write a procedure on the impact of operations with DH-V1
or DH-V171 and DHV2 being open.

To monitor the water level in the Reactor Building on a continuous basis

to determine if any gross changes of water inflow have occurred.

To maintain continuoug surveillance of the reactor coolant system chemistry

parameters.



To present a status of the reactor coolant system during the quarter.

To ensure boron concentration in the reactor coolant system remains
above 3000 ppm.

2,1.7 sQiDIFICATION

t
To present a status of the efforts expended to resolve problems of resin
solidification.

To provide guidance and support for lowering the reactor coolant system
pressure.

2.2 (OURRENT ACTIVITIES
2.2'1

A memo was issued listing necessary action, responsible parties and time
periods involved. A test was arranged to verify the accuracy of the
reactor coolant pump, and seal cavity pressure instrument, which was to
have been the means of Reactor Coolant System pressure indication. (The
instrument failed on January 26, 1980). The results of the teat were
satisfactory but proved to be irrelevant.

Engineering support was provided for a construction procedure and oper-

ational procedure. The tie-in was completed on February 21, 1980.

A procedure was drafted for this operation and forwarded to PORC. PORC

comments on the first review are incorporated and the procedure resubmitted.

A work order was initiated te have the operator for DH-V1/DE-V171 rewired
for step or staccato operation.



An evaluation of the impact of operations with DH-V1/DH-V171 And DH-V2
being open has been performed. DH-Vl or DH-V171 must be opened to
operate the Mini Decay Heat Removal System.

2.2,3 " . ;

A direct measurement system using a manometer through penetration 401

vas assembled and 18 being used to establish an accurate water level

reading method with respect to penetration.

Statistical methods are being used to establish inflow rates for
comparison with inflow leakage.

2.2.4 -~

During this quarter, results of the sample analysis were recorded and

graphed in order to provide long term trends. The graphs included
values of boron, oxygen, hydrogen, nitrogen, chlorides, sodium, total

gas, pH, tritium, strontium, and cesium.

Input was provided to answer question regarding:

1. The need for an altermate RCS buffer solution for pH control.
2. Increased RCS boron concentrations.

3. Erratic dissolved gas concentrations.

A reviev of alternate RCS pH control mechanisms (other than NaOH), wvas
conducted due to processing problems encountered with ion exchange of
high sodium fluids.

The reasons for a continually increasing RCS boron concentration vere
determined through a review of boric acid addition procedures, boron
analysis accuracy, and control room log books.

Erratic dissolved gas concentrations wvere viewved in light of using the
tvo different RCS pressure control systems and the possibility of sample

air contamination.

A complete record of "Daily Plant System Sheets" and graphs of hourly
values of critical RCS temperature have been, and continue to be, main-
tained.
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2.2.5 RBEACTOR COOLANT SYSTEM STATUS

At noon on February 11, 1980, a compression type fitting connected to the

discharge piping of Make-up pump 1B, failed. The resultant leakage of
geactor coolant forced the reactor operator to secure reactor coolant
makeup (seal injection) and let down. Loss of approximately 11 gpm make-
up and let-dovwn flows had a two-fold effect on the natural circulation

cooling of the reactor core.

Approxmately 200,000 BTU/hr., of direct cooling is provided by this flow,
and the net migration of seal injectio:: from the "B" loop reactor coolant
pumps, over to the low point of an "A" loop cold leg, normally adds stabil-

ity to natural circulation.

To compensate for the loss of MU/let~down flow, the reactor coolant
temperature increased slightly (the largest temperature increase vas

40 -~ 6OF) and more heat was rejected through the "A" steam generator to con-
denser. This latter change took the form of complex cyclic flows in the
"A" loop, characterized by a regular set of temperature patterns in an 18
hour period. A decision to reactivate the seal injection mode vas made in
late February. On the third of March the 1B make-up pump was started and
approximately 13 gpm of balanced reactor coolant pump seal injection and

let dovn flow vas re-instituted. A return to the reactor coolant patterms,
observed prior to securing the pump in February, occurred. On March 20,
geal injection and let down were once again secured. An identical pattermm,
seen on February llth and 12th wvas repeated.

2.2.6 o BN STA

In accordance vith the Technical Specifications, the Reactor Coolant
System boron concentration must remain above 3000 ppm,

When the Mini Decay Heat System ia started, a quantity of wvater with
boron concentration of 2250 ppm will be injected into the Reactor Vessel.
The question arose as to whether or not this would dilute the boron
concentration below 3000 ppm in the Reactor Vessel.



Recovery Engineering analyzed the problem by calculating contentration
changes over-time. The hydraulic dynamics of the entire system are
complex; Recovery Engineering defined the specific design of the fluid
system involved as a starting point for more advanced analysis that

are currently being performed by GPU/Parsippany.

2.2.7 ;

In accordance with the directives of the USNRC, all waste generated
during the T*'I-I11 clean up will be solidified.

An extensive literature search on the current state of the art of
radioactive waste solidification involving both spent organic ion
exchange resins, and concentrated evaporator bottoms, did not produce
satisfactory results. Information tended to indicate that most of

the work done was unique and to a specific system. Results from various

sources tended to conflict with one another and were incompleteg.

A trip was undertaken to the Brookhaven National Laboratory in
March allowing extensive discussions. We discovered that the answers
to most of our questions do not yet exist in a satisfactory form.

For example:

1. How to successfully solidify resins, etc.?

2. What are the failure mechanisms and corrective actions?
3. What methods are to be employed?

4. What quality assurance will be used?

A subsequent decision was made to proceed with demonstrator experiments
as necessary to determine whether or not we can successfully and
expediently use cement as the solidification agent for organic ion

exchange resins, particularly those used in EPICOR systen.

2.2.8 L M_PRE -

Operational guidance was provided to Plant Operations for lowering RCS

pressure. This involved listing prerequisitc procedural outlines and

alternatives to pressure roduction.

Continuing support Ix beiny, provided for draltdng & procedure. The
procedure is completed and is belinyg reviewed by thie USNRC.

3-14



3.0 SUBTASK C. TECHVICAL PLAWING
3.1 SO

To provide technical planning and support.

3.2 CLRRENT ACTIVITIES

1. Reviewed the Phase 1 study and requested clarlification of the
recoumendations regarding containment water level and return

vater chemistry.

2. Revieved the Phase II study, made comments and coordinated
5‘ GPU comments.

3. Continued the development of detail Flow Charts fcr Technical
? Planning.

4, Completed studies on tritiated wvater and submitted a near term
plan to the USNRC.

S. Published TDR #137 "Water Quality" specifications for discharge
i of TMI-II wvaste water:

A. EPICOR II Solidification:

t (1) Published TDR £122 - EPICOR Il Resin Solidification
Conceptual Design for Ex-liner Solidification. Wrote
TDR #146 - EPICOR Il Resin Solidification Conceptual
Design for In-liner Solidification. Originated the

i Bechtel person-rem assessment. Solicited proposals

for solidification demonstration.

1 (2) Closed out the feasibility of separating the evapo-
rator solidification system from the evaporator

facility as being non-feasible.

ey

(3) Comrenced a study of the total solidification projectioms.

m——

B. Waste Management:

! (1) Continued development of computer software to suppert
{ 80lid vaste management. Received Bechtel draft Waste
Management study and initiated a Structural Waste

—

Hanagement Planning Document.
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(2) Provided advice to DOE-TIO on waste management
activities that are of generic value and may be
of industry-wide interest.

4,0 SUBTASK D. BURNS & RXE ENGIMNEERING

4,1 SCOPE

To provide continuing support for all aspects of Recovery Engineering.

4,2 CURRENT ACTIVITIES

1.

6.

Prepared engincering change packages for the EPICOR II system
to:

A. Improve system venting,
B. Allow for additional storage of processed water.
C. Add instrumentation for improved system control.

D. Improve access for system operation.
Continued engineering support for plant maintenance.

Prepared the following engineering change packages for the
Hini-Decay Heat Removal System:

A. Installation of radiation, television, and pump vibration
monitoring instrumentation.

B. Installation of pump oil supply tubing.
C. Performed the finalizing of the system description.

D. Supported studies concerning radiation level effects
when the system is in operation.

Prepared engineering change packages to provide £ire protection
for recovery facilities. Performed initial engineering for a

TMI-2 fire door alarm system.

Provided electrical engineering support for disconnecting the

BOP diesel generators.

Performed engineering to develop the electrical power and dis-
tribution for the Submerged Demineralization System.
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7.

Provided general engineering and administrative support for
recovery and plant engineering, by providing TMI-2 design
information and engineering interface support to other
organizations.
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Solid absorbents and ion emchange materials, used in the decontamination
of high level 1liquid radioactive waste, will receive large radiation
doses from the radioactive material which they remove from the waste
stream, Radiation damage to the adsorbent material is responsible for
the observed effects of loss of exchange capacity and chemical decompo-
sition of the base material.

Since the actual decontamination process is relatively rapid, the loss of
exchange capacity due to radiation damage i8 a minor consideration in the
decontamination of 1liquid rad waste. On the other hand, chemical de-
composition of the base material can be a major concern when the highly
radioactive adsorbent materials are buried in sealed containers. The
possibility that radiation decomposition of adsorbent materials could pro-
duce gases, in sufficient quantity to cause over pressurization of burial
containers, led to this investigation. Specifically, the goals of this
project were to determine the pressure buildup and gas composition as a
function of gammg dose in burial canisters of the type being considered
for use at Three Mile Island. The purpose of the first part of this
investigation was to measure the pressure versus gamma radiation dose, in
separate simulated burial containers holding organic cation resin, organic

anion resin, and activated charcoal.

The first task in this investigation was to estimate the radiation dose to
an abaorbent material loaded with T™MI high level radioactive waste and
sealed in a burial container. The calculation of the estimated radiation
dose 18 given in Appendix B. Once the magnitude of the total dose was
determined, the gamma irradiator design was finalized. The details of

the Co-60 irradiator and irradiation capsules are given in section 5.2.
Finally, the simulated burial containers were irradiated in the Co-60
gemma irradiator in a 5 X 106 rad/hr., field until the total accumulated
dose reached 5 X 109 rads or the capsule reached the pressure limit of
200 psig. Pressure versus gamma dose curves are given in section 5.3.
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The second part of this investigation was to determine the gas compo-
sition inside the resin irradiation capsules at several different dose
levels. The gas composition was determined using gas chromotography
and the methods and results are discussed in Sectiomn 5.4.

52 ;

In order to meet the time schedule of this project, it was decided that

the pressure test and gas chromotograph test capsules should be con-
structed from commerciaily available fittings to the maximm extent pos-
sible. The construction material chosen vas stainless steel in order to
match the proposed burial containers as closely as possible. While
stainless steel might influence the chemical reactions and be undesirable
from a purely scientific point of view, it was a good compromise consider-
ing radiation resistance, pressure limitations, chemical reactivity, and
the desire to simulate the actual burial containers. In addition, it was
required that no organic materials, other than those being tested, be
used in any of the units. At the high dose levels involved, organic 0
rings and bellows could breakdown and contaminate the gases or release
the gaseous products. All stainless steel valves and pressure gauges
vere used in the construction of these containers.

Figure 3-1 shows the pressure test capsules. Specifications for the
fittings ‘and tubing are given in figure 3-5. The pressure test cspsules
required an internal stainless steel spacer plug (item 23) to raise the
material into the radiation field and to provide the correct material to
void ratio. From data supplied by Chem Nuclear Systems it was estimated
that the burial containers would have a resin to total volume ratio of
0.875. The pressure test capsule shown in figure 3-1 has a resin to total
volume ratio of 0.866. In order to get this ratio as close to the actual
ratio as possible, the pressure gauges had to have a small internal volume
and had to be connected to the capsule with a minimum 1/8" stainless steel
tubing. To keep the tubing connections short, the gauges were located on
a rack on the back wall of the hot cell about 5 feet from the capsules.
The gauges were outside the most intense radiation field but the glass
faces still had to be removed because of radiation darkening. The gauges
wvere Ashcrofe 0-200 psi gauges which were calibrated using a dead weight
gauge tester. At the inside top of the pressure test capsule there was

a stainless steel screen (10 micron openings) to prevent particles from
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entering the tubing leading to the gauge. Figure 3-2 shows the details
of the top of the pressure capsule and the spacer plug.

To determine the gas composition as a function of the gas chrowotograph,
capsules shovwn in figure 3-3 were constructed. As with the pressure test
capaules, these were also all stainless steel comstruction. The resin was
veighed into these capsules which had an internal volume of 18.9 cc. The
void volume was calculated assuming that the wet resin had a density of
1.1 gm/cc. After irradiation, the samples were removed for analysis

using the gas chrowmotograph sample assembly shown in figure 3-4. The
sample assembly was screwed onto the gas chromotograph capsule and evacu~
ated with the capsule valve closed. After evacuation the sample assembly
valve was closed and the capsule valve was opened. Samples could then be
taken from the septum side arm for analysis by gas chromotography.

The Co-60 irradiator shown in figure 3-6 was assembled to irradiate the
test capsules in the Georgia Tech hot cell. The Co-60 was in the form
of four plates each containing 6.25 K Ci of Co-60 arranged as shown in
figure 3-6. The outside spaces were 1 1/4" wide and the inside space
vas 1 1/2". The outside spaces held the pressure test capsules and the
long term gas chromotograph capsules. Thermocouples were attached to the
pressure capsules, the long term GC capsules and several other places on
the irradiator. Compressed air was piped into the hot cell and used for
cooling the capsules. Before starting irradiation, dose rates were
measured at several positions inside the irradiation assembly. The dose
rates wvere measured using Harshaw TL-800 lithium borate thermoluminescent
dosimeter. These thermoluminescent dosimeters were calibrated against a
Farmer dosimeter, model 2502/3, which had been calibrated using NBS Co-60
at M.D. Anderson Hospital, Houston, Texas. In the outside apace the dose
rates were: at the top 3" above center, 4.46 X 106 rads/hr.; center,
5.87 X 10° rada/hr and 3" sbove bottom, 4.86 X 10° rads/hr. This gives
an average of 5.0 X 106 rads/hr. The center apace for the G.C. capsules
had dose rates of 4.3 X 106 rads/hr., at the top; 5.4 X 106 rada/hr., at
the center, and 4.60 rada/hr., at the bottom. The average dose rate in
the GC sample rack was 4.8 X 106 rads/hr.
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COUNTER BORE
TUBE .940 DIA.,

.37% DEEP

RESIN VO'.UME:
MAX - 4.08 IN°, €6.79 CM°

FIGURE 3-1 Section thru Resin Pressure Capsule
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SCALE: X2

.75 DIA. SQ RING

.8%0
COUNTER-BORE ,12% DEEP,
.3%0 DIAMETER
TYPE. 306 S/S
CAP, WELDED
QETAILB
SCALE: x2

FIGURE 3-2 Detail “A” Enlarged
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FIGURE 3-3 GasChromatograph Capsule
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FIGURE 3-4 Gas Chromatograph
Sample Assembly
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ITEM _QuiN __PAGE DESC_RIPTI[.N _CDE |
1 8 EA. 20 CAP-1** SS-1610-C
2 8 7 MALE CONNECTOR $5-200-1-2
w8 - 1/6
2 . o FEMAI_.E COMVECTOR LKL
4 10 20 CAP-1/2"" SS-810-C
S ) 15 FEMALE CONNECTOR B oy
FEMALE RUN
) 10 12 TEE 1/6°° SS-250-3-4TF 1
N H SERIES =T
7 9 9 BELOWS VALVE e
5 o NUPRO  H SERIES
7 BELOWS VALVE SS-aH2
1" 0. ROUND
16 SEals S/S ROD
1'* 0.0. S/S TuBE
17 9 FT. =
172" 0.0. /5 TUBE h
18 sifl- 0.03s WALL SMLS
1s6* 0.0. S/S TUBE
19 2FT. 0.03s VALL SMS
"
30 o 1s8'* 0.0. SSOILSSTUBE
2'* SQUARE, 10
21 6 EA. e
2-1s72'"" D. PRESS,
22 7 EA.
376 S/S PIPE,
23 & FT,

TYP, 204

FIGURE 3-5 Bill of Materials
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FIGURE 3-6 Co-60 Irradiator
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5.3 W

To simulate the decontaminstion of THMI liquid radwaste, samples of
cation resin (DOW HCR=-S), anion resin (DOW SBR-OH) and activated
charcoal supplied by Chem Nuclesr Syatems, were converted to the sodium

and borate dorms prior to irradiation. Sodium borate solution waa
passed through the resin samples until the pH of the effluent from

the column was identical to the pH of the original solution. In

the case of the activated charcoal, no simple indication of exhaustion
could be found. To pretreat the activated charcoal, an amount of
sodium borate solution, equal to the amount needed to convert the
anion resin to the borate form, waa paased through the charcoal sample.

After pretreatment with aodium borate solution, free liquid was re-
moved by pulling air through the column for about 2 minutes. The ad-
sorbent material was then tranafered to the pressure test and GC ir-
radiation capsules using a tap fill procedure. Adsorbent loading in
the irradiation capsulea matched the anticipated loading of the pro-
posed TMI clesn up canisters to within 10Z%.

The filled capsules were placed in the Co~60 irradiator as ahown in
figure 3-6 and irradiated at 5 X 106 rads/hr., in the Georgia Tech

hot cell. The capsule pressure was monitored visually using a monoc-
ular sighting through the hot cell window in order not to disturb the
irradiation. The capsule temperature waa determined using thermocouples
with the reader located outside the hot zell. The temperature stabilized
within a fev houra of the beginning of the irradiation and remained
between 30°C and 65°C throughout the teat. The pressure versus gamma
ray dose curves for the anion resin, cation resin, and activated
charcoal are presented in figures 3-7, 3-8, and 3-9, respectively.

The pressure teats on the resin ssmples were terminated when the pres-
sure reached the limit of the pressure gauge which waa 200 paig. Dupli-
cate pressure test capsules conteaining each of the adsorbent materials
vere prepared and irradiated. One of the anion pressure teat capsules
developed an interval leak in the spacer plug during the irradiationm,
and the results from that capsule were not reported. The close agree-
ment between the duplicate cation resin testa indicate the reproducibi-
1lity of the teats.
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The second part of this study was to determine the composition of the
gas inside simulated resin burial containers at several different dose
levels. Only the ion exchange resins HCR-S and SBR-OH were tested
since it vas anticipated that no significsnt pressure would develop
inside the charcoal containers.

The gas chromotograph irradistion test capsules (figure 3-2) were

filled with pretreated ion exchange resin using the same procedure

as wvas used for the presaure teat capsules. The loaded gas chromo-
tograph sample capsules vere sealed and placed in the Co-60 irrad-
iation facility (figure 3-6) for the prescribed amount of time,

Separate irradiations vere performed to obtain each point since the
sampling operation disturbed the resin to void volume ratio. After

the irradiation the gas chromotograph sample assembly (figure (3-3)

vas screwed onto the GC sample capsule valve. With the capsule valve
closed, the sample assembly was evacuated, the valve leading to the
vacuum pump was closed, and the sample capsule valve was opened to

allow the radiolyaia gases to enter the sample assembly. Samples

for gss chromotographic analysis were taken from the septum side

arm of the sample assembly using gas tight syringes equiped with presaure
lock valves. Only the gss phase of each sample was analyzed.

In the high dose samples, there was & large liquid phase which

approached one half of the total volume of the original resin sample.

The total volume of the capsule snd the interior of the valve was 18.9 cc.
The free volume of the volume of the resin loaded capsule was estimated
by aasuming the wet resin had a specific gravity of 1.1, calculating the
volume of the wet resin, and subtracting from the total. The pressure
inside the capsule plus sample assembly was calculated using the preasure
versus dose curve to obtain the pressure inside the capsule and allowing
for expansion into the 3.1 cc sample assezbly. Since the volume of sample
taken for analysis could be determined from the syringe, and the pressure
vss calculated as above, the volume of sample could be corrected to
standard pressure and quantitiative analysis could be accomplished using
comparison standerds.
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The sar vere analyzed for hydrocarbon gases using & Tracor .220

gas chromatograph with a flame ionzation detector. For the hydrocarbon
analyses the column was 1/4" x 6" stainless steel packed with a chem-
ically bonded support n-octane/porasil C. 100/120 wesh. Separations
vere performed isothermally with the column at 36°C and the inlet at
90°C. The carrier gas was nitrogen at a flow rate of 23cc/min. The
chromotgraph was calibrated using mixed hydrocarbon gas standards

obtained from Supelco Inc.

The major hydrocarbon gases detected in both the cation and anion
capsules were the straight chain, saturated hydrocarbons methane,
ethane, and propane. Small smounts of butane were detected in the
cation capsules. Very small traces of an unidentified (possibly
branched chain and/or unsaturated) hydrocarbon compound were detected
in the high dose anion capsule. The results of the hydrocarbon analyses
are given in figures 3-10, 311, 3-12, and 3-13. Samples from each
of the capsules were anslyzed for amine snd nitrogen gases using the
Tracor: 220 gas chromatograph. The columm waa 1/4 x 6" stainless
steel packed with Pennwalt 223 amine packing. Significant amounts

of amines were not detected in these samples.

Hydrogen was determined in each of the samples using a portable gas
chromotograph (pre-production prototype) manufactured by Zethus

Research Corporation. The colum was 1/8" x 36" stainless steel

packed with Porapak R and the Carrier was air at a flow rate of 9cc/min.
The system was calibrated using hydrogen/nitrogen mixtures obtained

from Supelco Inc. Figure 3-14 shows the results of the H, determin-

2
ations.
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6.0 APPENDIX B - CALCILATICN OF DOSE TO BURIED ADSOPBENT MATERIAL

Container Dimensions - h=136 cm, r=30.5 cm
Resin Load/Container - 10ft3 - 2,8 X 10"’¢:tn3

Assuned
420 c1 Cs-137
50 Ci Cs-134
70 ¢4 Sr-90
120 C1 Ce-144
6.1 Beta Dose.
Dose Rate =
X
(Wgms) (100 ergs/gm/rad)
Aspume:
Resin Density = lgm/cc, or 2.84 X 105 gms Resin per Container
Dose Rate From Ca-=137 8
B; 1.18 eV -~ 6.02
B2 0.514 MeV -~ 93.52
0.557 MeV Aversge Maximm Energy (Weighted Average)
0.186 MeV Aversge Beta Energy (Branching Factor 1/3 X 0.537)
DR = x 10%0 x 107
(2.84 X 105888)(100 ergs/gm/rad)

1 5 1

A = 0.0231 yr =~ or 6.326 X 10 “day

Ten Year Dose 010 -

5 1

6.326 X 10 “day_

« 4.60 X 10’ Rads

6.326 X

Dose Rate From Cs-1348
81 0.662 MeVv 712
85 0.089 MeV 282
0.495 MeV Average Maximum Energy (Weighted Aversge)
0.165 MeV Average Beta Energy (Brsnching Pactor 1/3 X 0.495)

DR (50)(3.165)(7.50) = §2Rads/hr
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6.2

6.3

A = 9.257 X 10 day”}

nlo-(ez)(za)(1-e"3652'5 6

) = 1.55 X 10 Rads

. - = 1.6 X 10°Rads
9.257 X 10

Dose Rate From Sr-908

B 0.546 MeVv 1002

B2 2.27 MeV 1002
2.82 MeV Maximum Beta Energy
0.94 MeV Average Beta Energy

DR = (70)(.94) (7.50) . 49
D)o (494)(26) (1-e723652-3 - 3.834 X 10’ Rada
b = 1.75 x 10° Rads

6.778 X

Dogse Rate From Ce~1448
8) 0.33 Mev 752
B> 0.16 MeV 252
B Mev 98

3.284 MeV Maximm Average Energy
1.10 MeV Average Beta Energy

DR = (120€1)(1.10)(7.50) - 990
A= 2,44 X 1o°3day‘1

Dyg= (990) (24) (1-e 23632:5 = 9.73 X 10%Rads

D= = i = 9.74 X 10°Rads

2.44 X 10

Total Beta Dose

Dyg= 4-60 X 107+ 1.55 X 10%+ 3.83 X 107+ 9.73 X 10%= 9.56 X 10’ Rads

pe = 2.22 X 10%+1.6 x 10% 1.75 X 10% 9.74 x 0= 4.08 X 10® mne

Gamms Dose

Dose Rate = C T g Rada/hr, Where

C= nci/ca’
T = gamnma ray constant

8 = average geometry factor

Cylinder r=30.5 cm, h=136 cm; g ~150 assumes tissue eq ivalent.



6.4

6.5

Dose Rate From Ca-137 T
I = 3.3 Rads Cn’/hr - oCi

DR= X 10°
53
2.84 X 10°Cn
D1o”
Do =

Dose Rate From Ca-134 T

I =8.7
DR= X
2.84 X 10° Cm>
Dyo™
Do =

Dose Rate From Sr-90 - Gamma Dose Is Zero
Dose Rate From Ce-144 T

I =0.6
DR= X 10°
2.84 X 10° o’
Dy
Do =
Total Gamma Dose
Dyg® 5-74 X 10°+ 5.75, x 10%+ 0 + 2.49 x 10°
8 6 5

Do = 2,80 X 10 + 5.59 X 10+ 0 + 2.52 X 10
Total Dose - Beta and Gamma

D;0"P108¢ota1 * P1cY toral
7 7

= 9,56 X 10" 4+ 6.34 X 10

D= = Deg + D=y

total

= 4.08 x 10° + 2.86 x 108

total

3-40

= 832

5.74 X 10'Rads

2.80 % 10°Rads

= 230

5.75 X 10° Rads

5.95 x 10° Rads

~ 25.4 Rads/hr
5
2.49 X 107Rads

2.52 X 10°Rads

= 6.34 X 10 Rads

= 2,86 X 10 Rads

= 1,59 X 108RAds

= 6.94 X loekads



1.0 SUBTASK A, PUANT ENGINEERING
1.1 SCOFE

Provide engineering support to the Special Projects group for the
purge program.

Provide engineering support to operations and maintenance to solve
problems encountered during operations and maintenance. Define re-

quired design modifications. Prepare operations and test procedures.

Provide engineering support for plant fire protection systems and
procedures. Interface with insurance organizations. Prepare design

criteria for new systems, and modifications to existing systems.

Provide engineering support to Recovery Engineering during the develop-
ment of design criteria, and a review of system designs from operations

and maintenance viewpoint.

Obtain liquid and gas samples from plant systems and facilities to
support plant operations and special projects. Analyze samples
chemically and perform radioactive counting. Evaluate and report

results.



1.16 =P AND

Provide start-up and test services for new recovery systems.

1.2 CURRENT ACTIVITIES
1.2.1 F

Calibration procedures for the stack and purge line radiation moni-

tors, to be utilized during the purge process were prepared. Contain-
ment isolation valve operability was confirmed. A revised procedure
for sampling and analysis of the reactor building atmosphere was pre-
pared.

1.2,2

1.2.2.1 ;

This system i8 operational and has been used intermittently for RCS

pressure control. The small variable charging pump has incurred peri-
odic packing failure. A replacement pump of different design is being
investigated. Provisions for taking total gas samples at the system
interface with the makeup system are being made.

1.2,2.2

Scheduled maintenance and testing of the in-plant emergency diesel

generator was completed.

1.2,2,3 WASTE GAS COMPRESSOR

An evaluation of the previous failure of the Waste Gas Compressor was

performed. As a result, operating procedure revisions were instituted.

1.2,2.4 N

Installation of an alternate method for reactor building water level

measurement (manometer) was completed and successfully tested. Results
to date are consistent with the previous procedure (pressure measurement
on the building sump recirculation line).
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The back~up steam generator water level measurement systems were
modified to provide a more accurate reading and more useable indi-
cation,

DOP efficiency testing of the auxiliary building and fuel handling
building HEPA filters was performed.

An updste to the Fire Protection Plan, considering present plant con-
ditions, is currently in preparation. Installation of the fire pro-
tection system for the solid waste storage facility, south of the plant,
is nearing completion. Engineering for an associated, remote fire
alarm vas completed. Evaluation of cracking in "Firewall 50" barriers

continues.
- = P

Instrument calibration packages were completed. Operating and ewmergency

procedures, and alarm responses were issued for review.

The instrument list vas reviewed. Requirements, to ensure conformance
of instrumentation hardware and software to existing plant standards,
wvere reviewed with Chem Nuclear.

1.2.4.3

Deaign concepts for power distribution to SDS, waste evaporation, and
other temporary and permanent recovery facilities, were developed with
Bechtel Corporation.
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1.2.4.4

Technical evaluation report, revisions to blackout procedures, and
load dispatching procedures were prepared, in support of disconnec-
tion and removal of the "BOP" Diesel Gen:rators and 13.2 KV backup
transformers,

Construction 18 nearing completion on the expansion to the gamna
spectroscopy facility on the turbine deck.

Engineering was completed for installation of an on-line oxygen
monitor for reactor coolant sampling.

1.2.6

Start-up 2f the Standby Pressure Control System was completed, with
turnover to operations. Testing of the Temporary Sampling System
and Mini Decay Heat Systems were completed, with the exception of
final leak testing, delayed by design modifications.

2.0 SUBTASK B, PROCESS SUPPORT
2,1 SOOPE

The Process Support group provides overall guidance to Plant Operations
in the area of radioactive water processing. Within this responsibili~-
ty, other more specific tasks are identified:

1. Water processing scheduling includes planning and coordination
of contaminated water transfers, to accomplish cleanup expe-
ditiously.

2. Shift Radwaste Engineering.provides operations advice, on an
around-the-clock basis for the Operations group. This includes

data analysis of all water movement and processes.

3. Recovery Systems Engineering provides design, design review,
construction management, operational review and performance
evaluation, of systems associated with water processing and
radioactive material handling.
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4, Radioactive Material Shipment Engineering includea evalu-
ating compliance requirements with NRC/DOT regulations for
radwaste ghipments. Radioactive shipments of samples and
waste are prepared for transport. These shipments are
coordinated and monitored to ultimate destination.

5. Respirators and anti-contamination clothing are processed
for re-use by Support Services. These articles are picked
up at predetermined check points, cleaned to required stand-
ards and returned to the check points.

2.2 CURRENT ACTIVITIES
2.2.1 -l

2.1 10N = E:

This Fuel Pool Waste Storage System i8 used for temporary storage of
liquid waste, These tanks add npproximately 110,000 gallons to the

present storage capacity of the plant, and are located within the “A"
spent fuel pool. These tanks can be filled with liquid waste from
the Reactor Building Sump and the Miscellaneous Waste Hold-Up Tank.
This system enhances the capability of the plant to move and process
radioactive waste.

2.2.1.2 ;

The system consiats basically of upper (4 at 15,000 gallons each) and
lower (2 at 25,000 gallons each) tanks, forming two separate storage

areas, Either storage area is capable of being filled from either the
Reactor Building Sump or the Miscellaneous Waste Hold-Up Tank, and

each has level indication. The tanks are protected from over-filling
by automatically closing the feed valve vhen the storage area is nearly
full. Provisions have been made to both flush the piping system after
completion of the pumping operation, and to drain the piping system aa
required.
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The vents from the tanks and the stand pipes are directed through a

dryer and a charcoal filter, tc remove moisture and iodine before
proceeding to the fuel pool ventilation system. The tanks and vent
system 13 protected by a relief valve which vents through a parallel
set of dryers and charcoal filters.

The tanks will be emptied as necessary by steam eductors. Two eductora -
are permanently installed in each stand pipe.

2k |

Water is transferred from the Reactor Building Sump of the Miscellaneous -

Waste Storage Tank to the tank farm. After either the lower set of tanks
or upper set of tanks is full, the level controllers automatically close
the air operated inlet valves.

Alr forced from the tanks during the filling process is vented to a
charcoal filter & dryer to remove moisture and iodine. This air is
then piped to the Fuel Pool Ventilation System.

The steam eductors give the capability to transfer waste water from
the tank farm to the Miscellaneous Waste Storage Tank or EPICOR II
Rad Waste System, from the upper tanks to the lower tanks in the
tank farm (or vice versa) or to recirculate the water in the tanks.

A high temperature alarm, and temperature switch to close the steam
control valve, is installed in the tank vent line to prevent damage
to the filter/dryer skids during use of the eductors.

Ll E—

The system is being used to store 93,000 gallons from the Unit 2
Miscellaneous Waste System. The steam eductora have not been used,
since no water has been pumped out of the tanks to date. The water
in the tanks falls in the intermediate activity category. Shielding
haa proven highly adequate, and access above, and adjacent to the
A" Spent Fuel Pool, is unrestricted.
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2.2.2

The system is designed to cleanup radioactive liquids so as to produce
water capable of being released from Three Mile Island. Cleanup in-
cludes removal of radioisotopes and chemical constitutents, to comply
with Plant Technical Specifications for water releases to the Susque-
hanna River. The design is optimized with respect to ALARA consider-
ations.

Instrumentation and controls are provided for monitoring system per-
formance. Water flows are monitored where the values are critical to

the process and/or system safety. Inline monitoring and cowprehensive
sampling eystem are provided, for thorough analyses of system water cleanup
performance. Radiation and airborne monitoring equipment is provided

for analysis of activity levels.

Shielding is being provided to minimize exposure related to the operation
of this system.

An HVAC subsystem is utilized to cleanup and monitor any gases that might
be released from the liquid processing system. It is the goal to minimize
gas releases from the system, however, should they occur, they will be
cleaned to reduce any releases to the environment. Monitoring of the

air exhaust will continue to detect any potential radioactive gas. A
slight negative pressure is maintained to ensure buildng inleakage is
maintained. The system is being optimized with respect to ALARA consider-
ations.

- - = =
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The TMI Station Chemical Cleaning Building is used to house the system
along with the existing tankage and sump existing in that building.
Piping and pumps are provided for water movement through cleam:p vessels.
The system is composed of a pre~filter, two demineralizers and an after-
filter. The pre-filter and demineralizers are designed for esse of



hookup and disconnect to allow for quick installation and remote,
reliable removal.

The primary components are a fan, an air cleanup filter train, and
necessary ducting. The main HVAC components are located external

to the Station Chemical Cleaning Building, but are enclosed in their
own ahelter. ;

- - ==
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The Auxiliary Building Emergency Liquid Cleanup System conaists of a
vendor supplied, liquid radwaste process system which is located in
the Chemical Cleaning Building. The system is designed to decontami-
nate, by filtration and ion exchange, approximately 400,000 gallons of
radioactive waste water contained in the Awdliary Building of TMI-2.
Contaminated water is being pumped from a connection located on the
Miscellaneous Waste Holdup Tank (WDL-T-2), by a pump located on the
Chemical Cleaning Building, through the yard and into the process
system. Yard piping is enclosed within a guard pipe, the end of which
terminates inside the Chemical Cleaning Building.

Decontaminated water is delivered to the Clean Water Receiving Tank
(CC~-T-2) for sampling and analysis, and pumped to the Liquid Waste
Disposal System ©f TMI-2 for storage if within specs. Otherwise,
it 18 transferred to the Off Spec Water Receiving Batch Tank (CC-T-1)
for recycling through the process system. Capability also exists to
discharge to a tank truck and the TMI-2 "B" Spent Fuel Pool. CC-T-1
may also be used for storage.

The Chemical Cleaning Building (CCB) has been made into a low leakage,
confinement building, and provided with an exhaust ventilation system
to maintain the building at a negative pressure. HEPA and charcoal
filtering is provided on the ventilation system, which discharges to a
local stack at the roof line of the CCB where all effluent air is moni-
tored for radioactivity.
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Normal operation of the processing system i8 by remote means except
for infrequent operations, such as sampling and chemical addition.
All remote system operations are controlled from the TV Monitor Con-
trol Building, located outside the northwest corner of the Chemical
Cleaning Building.

Remote handling of spent resin containers, from their position in-
side the Chemical Cleaning Building to the transport cask and truck,

are provided.

The system interfaces with the TMI-2 Radwaste Disposal Miscellaneous
Liquids System, the TMI-2 Liquid Waste Disposal System, Demineralized
Water System and the Service Air System.

2.2.2.“ R T PEE

The system is operating successfully and has processed approximately
166,000 gallons. A total of thirty-four (34) spent resin liners have
been used and are in the waste staging area. Processed water is stored
in CC-T-1, Evaporator Condensate Test Tank B and Spent Fuel Pool "B".

During the month of January, the system underwvent extensive testing to
identify specific chemistry related problems. Upon completion of

this testing, cne system was started up and resumed processing. Due
to information gathered during testing, system performance was sig-
nificantly improved.

PROCESSING PERFORMANCE TABLE (BATCH 26)

Inlet (uci/wml) Effluent (vci/ml)

cs 137 3165 < 5.586 X 10°°
134 -6

Cs 5.974 < 7.541 X 10

sr 8 .25 2.79 x 10°°

st 0 o.48 5.37 x 10°%

High.y successful processing of the "A" Reactor Coolant Bleed Tank
was completed. This was the highest activity water in the Auxiliary
and Fuel Handling Building.
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1. Processing rate —= over 2 gpu (Highest to date)

‘2. Man Rem exposure per gallon processed —— .021 (Lowest to date)
An outage was begun on March 14, for the purpose of system modification.
The wodification will enhance system reliability and provide grester
proceraing flexibility.

2,2,3 STAGING FACILITIES FOR DEWATERED RESINS AND EVAPORATOR
BOTTOMS STATUS

2,231 we-21 -

2.2.3.1.1 SYSTEM FUNCTION AND DESIGN CRITERIA

Facilities are needed to stage dewstered radioactive resin and filters,
generated by EPICOR I snd EPICOR II until they can be shipped to a burial
site. WG-2] provides space for this staging.

2.2,3.1,2 SYSTEM DESCRIPTIONS

The facility consists of 16-54" dismeter cells and 12-84" diameter
cells to receive 4' X 6' and 6' X 6' resin liners. The cells are
installed in the Unit-2 cooling tower desilting basin, backfilled for
shielding and capped with 3' thick concrete plugs.

2,2,3,1,3 SYSTEM OPERATION

Eight (8) EPICOR I Resin Liners, one (1) EPICOR I Prefilter, and one
(1) smaller resin liners (used to remove trace activity and fluorescein
dye) are staged in the facility. Sixteen (16) EPICOR II resin liners
and one (1) Unit 1 used precoat liner are slso staged in the facility.

2.2.3.1.4 svysTEM STATUS
The interim solid waste staging facility is operational. Additional

shielding (lead bricks) was installed along the interface, between the
cell ver and facility top, to provide shielding due to streaming on
some of the cells that are loaded. Readings are below the 5 grlhr
design criteria. All but one 4 X 4 and one 6 X 6 cell are filled.

We have commenced shipment to the burial site from the cella.
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22.3.2

Facilities are required to stage the following radioactive wastes until
they can be shipped to a burial site:

1. Dewatered radioactive resins from EPICOR I.

2., Dewatered radioactive resins from EPICOR II.

3. Dewatered radioactive resins or solidified evaporator bottoms
from systems used to process water more radioactive than that
processed by EPICOR I or EPICOR II.

The sump meets the seismic requirements of USNRC Regulatory Guide 1.143.

Contact readings on the sides of the facility will be less than 0.5
mr/hr and less than 2.5 mr/hr on the top.

The facility is designed as a modular one. Each module consists of
60" - 84" diameter cells imbedded in concrete capped with 3' thick
concrete plugs. Each cell has a drsin line to a sump which will serve
three modules. The sump is designed to collect any leakage from
liners installed in the cells and meets the seismic requirements of
USNRC Regulatory Guide 1.143.

e — — B

Module A is complete with 27 cells in use.

Module A is operatioual:
1. First liner in Module A - January 8, 1980.
2, As of Msrch 31, 1980, there were thirty (30) liners in
the A Module.

Radiation levels are as expected.
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Work 18 underway on Module B:
: 1. Scheduling B Module is in progress; integrating expected
liner gemeration rate with construction rate.

2.2.4 - v

2.2,4,]1 SYSTEM FUNCTION AND DESIGN OBJECTIVES

This nuclear sampling system is to be uséd as a temporary liquid waste
sampling facility, to allow TMI-2 recovery operations to continue with-
out interfering in the normal operations of TMI-1, when that unit is
returned to service. It will provide a single controlled station, where-
by fluid samples may be taken from tanks otherwise inaccessible for local
sampling, and/or from tanks that require frequent sampling for analyses
of chemical and radiochemical content. Included in the sampling scope
will be capability for representative samples of TMI-2 Reactor Coolant
from the pressurizer steam or water space or upstream of letdowm coolers,
and from the Mini-Decay Heat System; samples from the three TMI-2

Reactor Coolant Bleec Tanks, TMI-2 Miscellaneous Waste Hold-Up Tank

and the Fuel Pool Waste Storage System, containing liquid waste from

both the TMI-2 Reactor Building Sump and Miscellaneous Waste Hold-Up
Tank. Provisions have also been provided in the system for monitoring

of boron concentration in the reactor coolant.

2.2.4,2 3

TMI-2 Sample Lines, which presently run into TMI-2 sampling area,
shall be rerouted to a new sample sink which will be located in the
Fuel Handling Building 305' elevation of TMI-2. In an adjacent room,
the so-called "model room" a boronometer shall be installed.

The system shall provide for adequate recycle, purge and return of
waste liquids. Purging of radioactive piping shall be performed
prior to installation of new sample lines.

Drainage from the sample sink will be routed to the Fuel Pool Waste
Storage System. A shielded bottle to collect drainage will also be
provided.
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All piping, valves and components of the sampling system will meet
the design conditions of the system with which they are associated,
or will meet 150 psig and 200°F. Primary coolant sampling points
vill have the design condition of 2500 psig and 670°F up to valve
SNS-V-70.

Air exhausted from the sasmple hood will be filtered through charcoal
and HEPA filters, and discharged to the Auxiliary Building ventiliation
system exhaust ductwork.

2.2.4.,3 :

Samples from the Reactor Coolant, Mini Decay Heat Removal and Fuel

Pool Waste Storage Systems, can be collected by in-line sample containers.
All samples may be taken as grab samples. In addition, a boronometer

is provided to monitor the boron concentration in the primary coolant,
circulating in the sample lines. A separate loop, with its own pump

tank, is provided to limit fluid temperatures at the boronometer inlet,
and to limit reactor coolant grab sample temperatures.

Sample lines from the Reactor Coolant System and the Mini Decay Heat
Removal (MDHR) System, are purged either to the Bleed Hold-Up Tank
or to the TMI-2 Miscellaneous Waste Hold-Up Tank. Sample Lines from
the Fuel Pool Waste Storage System are purged first, on a continuous
cycle vith!n the storage system standpipes, and then on a batch
basis to the sample sight bottles from which the water is returmed
to the waste storage system. Sample lines to the sample hood sink
are purged through the sink to samplz waste container SNS-T-1, which
may be drained to the sample sight bottle by drawing a vacuum. From
there, the water is returned to the Fuel Pool Waste Storage System.

The sample hood and room are ventilated by a filtered ventilation
system which draws air from the hood and the room and exhausts to the
Auxiliary Building ventilation system.

Containment isolation valves are operated from the TMI-2 Control
Room (Containment Isolation Panel 15). For the reactor coolant and
radwaste samples, some valve control is from Panel 329 in Unit 1 at

the original nuclear sampling station. For the Fuel Pool Waste Storage
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System, some local valve operation is necessary at the fuel pool.
An intercom station operation is necessary at the fuel pool. An
intercom station i8 provided in the sample room to coordinate sampling

operations.

Valves, at or near the sample hood, are all manually operated. Pressure
and temperature instruments and flow meters, at or near the hood, are

read locally.

All 1iquid samples collected in containers are analyzed elsewhere,
either in TMI-1 or offsite.

2.2.4.4 SYSTEM STATUS

The system design is essentially complete. Construction is in
progress and will be completed in early 1980.

A start-up and test procedure was written to verify system construction
and operation. Modifications were done to enhance system operability.

2.2,5 SOLID WASTE STATUS

Solid waste, in the form of LSA boxes and LSA drums, continues to be
generated and shipped as possible. The generation rates for the first

quarter of 1980 are:

LSA Boxes 15 Boxes/Month

LSA Drums 5 Drums/Month

These continue to be stored onsite until shipment for disposal occurs.

Specifically tailored training of personnel involved in generating

and handling this waste, has been implemented this quarter to reduce

the volume of waste. Volume reduction of waste has been a key objective
and continues to be a goal oi the Waste Management Group.

Shipment of waste has not been allowed since mid February. Com-
pletion of training requirements i8 in progress to gain necessary
NRC approval to reestablish shipment.
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3.0 QBTASK C.  DECONTAMINATION

3.1 SCOPE

3.1,1 DECONTAMINATION OF AUXILIARY AND FUEL HANDLING

BUILDING

The decontamination basis for the Auxiliary and Fuel Handling Building
is to achieve less than 1000 DFPM contamination levels in sll areas
and to reduce radiation levels to within design levels.

3.2 CURRENT ACTIVITIES

3.2,1 DECONTAMINATION STATUS

1.

Decontamination of open areas (corridors, stairwells, etc.)
ia 892 complete. Contamination levels on the 328' and 305'
elevations have been reduced to less than 1000 DPM, and
general radiation levels are less than (1) mR/hr. Contanina-
tion of the 280' 6" elevation is leas than 2000 DPM, and
general radiation levels are less than one (1) mR/hr.

Decontamination of cubicles continued, with the following
cubicles deconned to leas than 1000 DPM:

a. Spent resin A&B cubicles.

b. Spent resin transfer pump cubicle.

c. Waste gas compressor ASB cubicles.

d. Waste gas filter cubicle.

e. Valve rooms associated with the waste gas systen.

f. Deborated demineralizer cubicles. ;

g. Valve rooms associated with the deborated deminerslizer
system.

h. Spent fuel demineralizer cubicle.

Cubicle decontaminstion is seventy-five (75%) percent complete.

3.

4.

Fifty (50Z) percent of the floor drain covers and drsin
bells were removed and the drain inlets deconned in prepsra-
tion for hydrolasing the drain linea.

An additional one thousand aighty(1,080) gsllons of decon-
tamination solution has been solidified during this report
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period. The generation of decontamination solution waste
diminished to approximately one hundred fifty (150) gallons
with the use of processed water and hydrolssing.

S. Pour (4) tanks were inspected for aludgs accumulation and
vere found to be clean. The tanks were:

a. Evaporator condensate test tanks A&B.
b. Contaminated drain tanks A&B.

6. The Auxiliary Building sump tank was ssmpled for sludge and
was found to be free of same. A teat was run on the inside
walle of the tanks by hydrolasing areas inside the tank., It
wvas determined by this teat that the hydrolsser removed the
contamination from the areas tested, indicating that the
tank internals can be decontaminated utilizing this techunique.

7. The area where the hydrogen recombiner was removed from
TMI-2 was decontaminated. The control panel was released.
The hydrogen recombiner is being decontaminated for removal.

4,0 SWBTASKD.  PLANT MAINTENANCE
4,1 SCOPE

The objective of the TMI-2 Maintenance Department is to repeair,
replace, calibrate and maintian plant equipment in an operable condition.

To this end, Met-Ed personnel are disciplined in Electrical, Mechanical,
Instrument and Controls, and Utility /general labor) Departments.

These Departments are further divided into Corrective, Preventive and
Layup Maintenance sections to address the varied facets of a comp:lte
maintenance program. Should additional manpower be required, the
Departments are supplemented by outside contractor personnel.

4.2 CURRENT ACTIVITIES
4.2.1 =

Three, of the four Auxiliary Building ventilation exhaust fans, were

out of service at the beginning of the quarter. The objective was to
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hsve all four fans back in service.

The "A" train of the exhaust system is now in service. The "B"
train is presently out of service while installing a refurbished
fan motor.

Work continued on plans, procedures and schedules for the systematic
layup of equipment that will be removed from service during the
recovery period.

A detailed turbine layup schedule has been prepared. Plaas are now
being formlated for the balance of the secondary plant. No real
implementation of the layup plans can be accomplished until an
alterpate means of core cooling is established.

The "B" and "D" punps are presently out of service. These and all
other deep well, vertical pumps have had problems generically on
both units.

Currently, repairs cannot be made until replacement parts are
received. Parts are due to ship in April. Rebalancing has deen
completed to the maximm extent possible without rerlacement parts.
Engineering is evaluating the generic problems associated with
these pumps.

The Waste Gas Compressor is currently out of service, awaiting
ordered replacement parts for repair.

Ongoing support, such as calibration and recording baseline data for
Mini Decay Heat System instrumentation, EPICOR II instrumentatiom,
end in plant radiation monitors, continued during this quarter.



'4,2,6 PREVENTIVE

Work continued on developing and irjlementing programs for scheduled
inspections and preventive maintenance of equipme:it, 8s recommended
by vendors or from past experience, for specific equipment. Annual
emergency diesel inspections have been completed, as have electrical
inspections per industry bulletin , oil and grease changes, meggering
of electrical equipment and IRD vibrational analyses of rotating
equipment.



SECTION 5
RADIOLOGICAL CONTROLS

1.0 SCOFE

The objective of the Radiological Control Department is to develop
and administer a strong, efficient Radiological Control Program in
support of the recovery activities at TMI~2. The specific actions
planned to achieve this objective are documented in the Management
Plan for TMI-2 Radiological Control Program (Appendix A). The ob~-
jectives for each group within the Radiological Control Department
are presented below.

11 : e

The Radiological Technical Support Group is responsible for revising
all current Radiological Control procedures (Health Physics proced-
ures) and generating new procedures for operations not previously
addressed in a procedure. In addition, this group provides techni-
cal support for all Radiological Control functions and coordinates
the ALARA program, and the effluent monitoring program.

The responsibility of this group is to perform radiological monitor-
ing and to implement radiological controls for all work conducted at
™I-2,

This group is responsible for the development and administration of
the Radiological Training Program for Radiological Control techni-
cians and their foremen. In addition, this group is respomsible for
recoumending the content and monitoring the effectiveness of the
Radiological Control Training Programs presented to all personnel
employed at TMI Unit 2.
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The Dosimetry Group develops and administers the personnel dosimetry
programs. This responsibility includes selection, maintenance, issu-
ance, and processing of TLD's, initiation and maintenance of dosimetry
recorda, and the maintenance of environmental dosimetry devices.

15 AL b
This group ia responsible for radiological instrumentation calibration

and maintenance, the respiratory fitting and training program, bioas-
say program, the radiological laboratory, and radiation health activ-
ities.

2,0 QURRENT ACTIVITIES

The specific activities performed by the Radiological Control Depart-
ment during this reporting period are outlined in the Management Plan
for TMI-2 Radiological Control Program (Appendix A) and the Quarterly
Progress Report on the Management Plan (Appendix D). An overview of
the activity perforwed by the Radiological Control Department is pre-
sented below.

2.1 MG RE-ENTRY PR,
The Radiological Technical Support group haa provided technical and

ALARA support since the start of this program. Contributions include
analysis and recommendation of dosimetry equipment, development of
protective clothing, instrumentation selection and testing (both per-
sonnel and area), and procedure raview.

2.2 L BE &

The Radiological Technical Support group is currently coordinating a

major procedure revision program, intended to develop accurate proced-
ures, which will allow and require verbatim compliance.

2.3 :

The Radiological Technical Support and Dosimetry group haa been involved
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with upgrading the dosimetry program procedures and bioassay progranm -
procedures. In addition, QA programs for the TLD systems and a com-
puterized on-line exposure-tracking program is being developed.

2.4 .. | PROGRAM

The Training Group has developed a qualification program for Radio-
logical Control Technicians and their foremen. Training, in accord-
ance with this program, is currently underway. In addition, the
Training Program for all TMI-2 workers has been developed and is cur-~
rently in the review circuit.

. ——

The ALARA review procedure which defines the current ALARA review
process is currently developed and is approximately 952 complete.

2,6 INSTRUMENTATION

Radiological instrument selection is an on-going activity. Currently,
instnumentation capable of measuring the beta levels associated with
the post-accident primary coolant and radiological conditions expected
in the reactor building are being tested and selected, based on the
results of testing programs. In addition, the instrument calibration
procedures are being revised to reflect current practices, and the
calibration facility has been upgraded.

2.7 .

The Radiation Protection Plan, which outlines the philosophies and
objectives of the TMI-2 Radiological Control Program has been prepared
and submitted to the NRC for approval in January 1980.
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3.1 INTRODCTION

The purpose of this plan is to identify the planned corrective actions
in the TMI-2 management's commitment to eliminate the identified weak-
nesses in the TMI-2 Radiological Control Program, and to present a
schedule for implementation and completion of these corrective actions.
The schedule for implementing and completing the identified corrective
actions will be closely monitored by the Manager of Radiological Con-
trols. .A quarterly status report on the progress made in each of the
major areas of deficiency listed below will be prepared by the Manager
of Radiological Controls for presentation to the Senior Vice President,
Metropolitan Edison Company. The progress made implementing this plan

will be independently monitored by Quality Assurance. The auditing group's

findings will be reviewed monthly with the Senior Vice President, Met-
ropolitan Edison Company and the TMI managerial persounel assigned re-
sponeibility for the specific corrective actions.

3.2.1 EsTABLIM QUALITY

A morale and attitude problem existed in the radiation safety organ-
ization. Personnel within the organization felt they did not have
the authority nor the management support to stop operations in the
interest of radiological safety.

1. The Senior Vice President, Metropolitan Edison Company, held
meetings with all of TMI's managerial and line supervisory
personnel to express Met-Ed's strong commitment to achieving
a high quality Radiological Control Program. He pointed out
at this meeting that the Radiological Control Department is



4.

responsible for esteblishing and maintaining the Radiological
Control Program, which includes the stoppage of any work not
being conducted in a radiologically safe mamner. It is, how-
ever, the responsibility of all personnel at TMI to ensure
compliance with the Radiological Control Program.

Action due date: Policy statement session - complete

The Radiological Control Department was restructured under

a manager reporting directly to the Senior Vice President.
The reason for this reorganization was to remove the Radio-
logical Control organizations from the direct management

and influence of the operaticns organizations, and to provide
a direct means of communication between the Radiological

Control Department and the top management personnel at TMI-2.
Action due date: Complete

A Radiation Protection Plan, outlining the philosophy, basic
policies and objectives of Metropolitan Edison Company and
General Public Utilities Corporation concerning the TMI Unit
2 Radiological Control Program was initially drafted on Dec-
ember 7, 1979, revised on January 14, 1980, and is currently
avaiting final NRC approval for issuance. This plan outlines
the Radiological Program, and stresses the management's com-
mitment to a high quality Radiological Control Program.

Action due date: Two weeks after receipt of NRC action on
January 14 revision

A Radiolougical Assessment group, independent of the Radio-
logical Control Department, was formed to independently
monitor TMI's progress implementing and adhering to a strong
Radiological Control Program within the concept of ALARA.
1his group also has the authority to stop any work that is
not being conducted in accordance with sound radiological
vork practices. This group reports it's {indings directly
to the Senior Vice President and the Director of Recovery.
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Action due date: Completed

S. To provide additional support and direction for radiological
control technicians working in the field, all technician
supervisors have been assigned solely to on-the-job super-
visory duties. In the past, technician supervisors were
assigned to tasks such as procedure writing and assignments
as procedure review committee members. These duties distracted
from the superviaor's main objective; support and direction

for the radiological control technicians.

Action due date: Completed

6. Supervisory and Management Development Training programs will
be utilized to upgrade supervisory and management skills.

Action due date: December 1980
Responsible Individual: Director of Reliability Engineering

There existed a high degree of uncertainty regarding responsibilities,
functions, assignments and lines of authority within the TMI organiza-

tions.

The manager of Radiological Control reorganized the Radio-
logical Control Department. The department reorganization
identifies the chain of command and delineates areas of
responsibility within the Radiological Control Department.
All contractor controlled radiological functions are in-
cluded within this organization along with Met-Ed/GPU em-
ployees under the management and direction of Met-Ed/GPU

supervisory personnel.
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Included in this reorganization, tasks previously performed
by radiological control personnel which were considered not
to be essential to the Radiological Control program were re-
assigned to operationally oriented groups. Radiochenmistry
operations are now the responsibility of a Chemistry Depart-
ment and decontamination operations are performed by a Decon-
tamination Department. The Radiological Control Department
activities and functions were reorganized into five groups

under the direction of management level personnel as follows:

a. Radiological Technical Support: Prepares procedures used
in the Radiological Control Department. Provides technical
support for all groups in the Radiological Control Depart-
ment. Coordinates the ALARA program.

b. Radiological Field Operations: Performs radiological mon-
itoring and implements radiological controls in the field.

c. Radiological Training: Trains radiological control tech-
nicians and their supervisors. Oversees the radiological
control training of workers.

d. Dosimetry: Implements and administers dosimetry programs.

e. Radiological Support Services: Radiation instriument cal-
ibration and repair, respirator testing, bioassay, radio-
logical laboratory, rr+iation health activities.

A recruiting program is currently in progress to fill the
management positions for the above five groups with personnel
possessing previous supervisor skills, in an attempt to up-~
grade the Radiological Control Department's capabilities to
supervise its people and operations. Three of these posi-
tions have been filled to date.



Actior due dats: Reorganization - Cowmplete

2. In the past, operations personnsl were utilized to perform
radiologicel control functions during outages to alleviate
manpower shortages in the Radiological Control Organization.
Renceforth, only radiological control technicians or their
foremen wvho have been trained in sccordence with the training
program addreaaed in this plan will be utilized to provide
radiological control coverage for work st TMI-2.

Action due date: Training to be completed by June 30, 1980
Responsible Individual: Supervisor, Radiological Control
Training

Professional depth and input for the Radiation Safety Program at TMI-2
wvas apparently lacking.

Sufficient professionsl depth has been aviilable to ™MI~2
throughout the iniffel phssea of recovery through céntractor
organizations, however, their activities were not adequately
coordinated or managed by Met-Ed superviaion. The previously
described reorganization ia expected to provide the desired
level of coordination and mansgement for activities.

In addition, s recruiting program fa currently in progress to
place highly skilled wanagerial, professional and technical
personnel within the structure of the TMI-2 Radiological Con-
trol Organization. Authorization has been received to sdd
one mansgement level, four technicel/supervisory, aix oper~
ations/aupervisory, eleven technical/engineering, two train-
ing instructora, snd eighteen technician personnel in addit-~
fon to the exiating Met-Ed and contractor personnel, to rein-
force the Radiological Control efforts. Completion of the



3.2.4.1

1'

reinforcement program is expected prior to initiation of major
evolutions inside the reactor building following initial re-
entry.

Action due date: August 1, 1980
Responaible Individual: Manager of Radiological Control

As part of the reorganization of TMI-2 Radiological Control

group, a Radiological Control Training group reporting directly
to the Manager of Radiological Control haa been eatabliahed.

The training group formslized the training program for technicians
and foremen in December and began implementation of the pro-

gram in January. This training program requires formal qual-
ification of Junior Techniclans, Senior Technicians, and Fore-
men. It states the 7equired minimum acceptable krowledge, under-
standing, practical abilities and experience standarda for qual-
ification. Additionally, qualification is based upon satiafactory
performance on a written examination, demonstration of practical
abilities and satiafactory performasnce on an oral examination

covering responsa to abnormal situations.

A 40-hour training courase is being given to technicians prior
to their written examinstion. A course provides refresher
training on radiological fundamentals; relates these funda-~
sentala to the nuclides, instrumentation and procedures

used at TMI-2; provides "thumb rulea" to allow technicians

to make rapid field evaluatiotri of the abnormal conditiona;
familiarizes the techniciens with TMI-2 systems, expected
concentrations of liquid in these syatems and astocisted rad-
iation levela; informs the technicians of thair responaibilities
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and expected response in routine and abnormal situations. In-
cluded in the course are problem-solving sessions which review
past abnormal radiological situations and postulated potential
situations with student participation in the initial analysis
of radiological data, immediete and supplementary protective
and corrective actions, taking of additional radiological
measurements and a review of the radiological consequences

of the postulated situation. To daste, 16 technicians and fore-
men have completed this course and satisfactorily passed their
vritten examinations.

Oral examinations have been administered to 3 foremen and 3
technicians, to date, who have satisfactorily demonstrated

their knowledge, understanding and ability to handle wmusual
situations. The examinations are administered by senior tech-
nical, Iriining, and radiological control operations personnel.
The examinee 18 presented with a situation in which radiological
dats is given or an unusual situation is observed. The examinee
must then state his actions and assessment of the situation.
Additional data is provided based on the examinee's responses.
The examinee 18 required to provide an assessment of the radio~
logical consequences of the occurrence, based upon the data
provided. The situations which are presented relate to high
airborne activity, spread of surface contamination, liquid
spills, contaminated injured personnel, and unusual gamma or
beta level exposure. The oral examination board then evaluates
the performsnce, critiques the performance with the examinee,
and documents the reaults.

Practical ability demonstrations by techniciana and foremen are
required to assure that they understani the requiresents for,
and can satisfactorily perform routine surveys and operations
required of technicians. Additionally, sstisfsctory perform~
ance in radiological spill drilis are required as practical
abilities. Thesé practical abilities are witnessed and ver-
ified by individuals who are responsible for the ditecticn
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and/or reviev of performance of perscns demonstrating the
practical ability, by training persomnel, or by radiological
control technical support personnel.

Two instructors and one training supervisor have teen hired
and are expected to report to work within the next several

weeks. This brings the training staff up to our projected

full-time instructor menning level.

We also intend to utilize others in the Radiological control
Department on a part-time basis in their areas of technical
competence. Although initial qualification will be a contin-
uing effort; all radiological control technicians and fore~
men will be qualified, or shall be restricted in their assign-
ments by June 30, 1980.

Action due date: June 30, 1980

Responsible Individual: = Supervisor Radiological
Control Training
Restriction in - Supervisor

Control - Field Operations

‘Radiological Safety Training for all personnel employed at
TMI-2 18 being performed by the Met-Ed Training Department.

The responsibility to ensure that this training meets the
winizum standards necessary to perform work in a radiological
safe manner in the environment which exists and which will
exist in THI Unit 2, has been assigned to the Supervisor of
Radiological Control Training. He has been directed to re-
view, to change ss necessary, and to approve course material,
exsminations, presentations, and practical factor performance
tests. lmplementation of the trairing program is expected

to begin May 1, 1980.

Action due date: May 1, 1980
Responsible Individual: Supervisor, Radiologicsl Coentrol
Training
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3. In addition to Radiological Control Training described above,
special training, auch aa mock-up training, walk-through
exercises, and detailiud worker briefings will be required
for major evolutions, and those taaka which may result in
encountering unusual or uncertain radiological environmenta.
The determination for the necessity of thia additional train-
ing will be made by the ALARA engineering personnel, baaed on
the review of work procedures or task definition. The actual
training/briefings will be conducted by technical operations
personnel in conjunction with radiological control persomnel.
An example ¢! thia type taak is the reactor building initial
entvy, for wvhich training is underway.

The guidelines for making determination of which tasks require
sdditional training will be established by the Radiological
Technical Support Branch by July 1, 1980. In the interim, this
determination will be made in consultation with the Manager

of the Radislogical Technical Support Group.

Action due date: July 1, 1980
Individual Responaible: Manager Radiological Technical Support

1. The responsibility for coordination of audit finding responses
has been assigned to the Radiological Technical Support
Group. A procedure describing the audit response proceaa will
be formulated and implemented by March 15, 1980. This pro-
cedure will include the following:

a. All audit findings associated with Radiological Safety
and operations will be distributed to the individual
assigned corrective actions, and the Radiological
Technical Support Group.
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b. These findings will be reviewed by the Radiological
Technical Support Group and evaluated to assess the
overall program performance, and to identify trends
vihich may indicate a decline in radiological control
performance. These performance deficiencies may be
further indication of generic procedural, operational,

technical or managerial deficiencies.

c. A commitment record, documenting the suggested corrective
action, action due date, and the individual responsible
for the corrective action, will be digtributed to the
management individuals responsible for the area in which
the deficiency was observed.

d. Upon notification of corrective action completicn,
the Radiological Technical Support Group will perform
a follow-up inspection of the area of the deficiency,
to determine if the corrective action performed is
acceptable, prior to closing out the commitment record.

e. A monthly status report on all open action items will
be made and presented to the Manager of Radiological
Controls.

Although audits performed in radiological work areas custom-
arily categorize the deficiencies as radiologicaldeficien-
cies, the. cause of the deficiencies and initiation of correc-
tive actions is not entirely the responsibility of the Radio-
logical Control Department. Many deficiencies are an indica-
tion of poor radiological work practices. It is the
responsibility of the Radiological Control Department to
evaluate radiological conditions, to initiate precautionary
measures, and to correct deficiencies, if possible. The
responsibility of all workers and their supervisors is to
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2.

3.

ensure that all work performed in a radiological work area
is performed in accordance with the established radiologj.cal
procedures and the concept of ALARA,

It i8 the intent of this procedure to identify responsibility
for radiological deficiencies, and to hold the responsible
groups accountable for implementation and completion of

the corrective actions.

Action due date: Procedure for audit responses: March 15, 1980
Responsible Individual: Radiological Technical Support Manager

All previous NRC audit findings and the latest Quality
Assurance audit (November 1979) findings are currently being
reviewed by the Radiological Technical Support Group to
assign responsibility for corrective action, to determine
acceptability of intended corrective actions, and to assign
action due dates for completion of corrective actions. Com-
mitments for corrective actions will be assigned to the
responsible individuals by February 15, 1980.

Action due date: February 15, 1980
Responsible Individual: Radiological Technical Support Manager

All audit findings, other than those indicated above, will
be re-audited by the Quality Assurance audit group. Any
open items will be reissued as new audit findings, and

itews which no longer apply due to changing conditions or
operations will be closed out by the Quality Assurance audit
group. A report, listing the current open audit items,

will be forwarded to the Manager of Radiological Control.

Action due date: March 1, 1980
Responsible Individual: Supervisor, Quality Assurance Audit



4. An "in house" surveillance program is currently being devel-
oped. To identify weaknesses in radiological work practices
in a more timely fashion and reduce the number of findings
resulting from formal audits. It is the intent of this
program to document all def!ciencies noted, no matter how
apparently insignificant, and whether or not they are im-
mediately corrected, in order to monitor radiological work
practices and to identify weaknesses in the Radiological
Control Program. These deficiencies will be documented
by any worker observing the condition. Copies of the
deficiency reports will be distributed to the Radiological
Technical Support Group for review and trend analysis.
Recurring minor deficiencies in a particular srea or cate-
gory may indicate a large underlying problem area which
necessitates identification on the commitment system de-
scribed below.

Action due date: April 15, 1980
Responsible Individual: Radiological Technical Support
Manager

3.2.6.1

1. The format for all Radiological Control associated proce-:
dures is currently being restructured to achieve verbatim
coopliance. These procedures will be incorporated in a
Radiological Control Procedure Manual, separate from the
TMI site procedures. The revision for all radiological
control proccdures is estimated to require six months of
worke A priority list for procedure revision hss been



i

compiled, with procedures important to the continuing work
effort given the highest priority. Following revision, all
procedures will be field tested prior to formal implemen-—
tation to ensure vertabim compliance is possible. Revisions
to existing routine procedures applicable to the current
recovery operations have been initiated. Revisions to the
following procedures are expected to be issued, following
field test‘ng and training in their use, by April 1, 1980:

a. RWP Use,

b. Invustigative Reports,

c. ALARA Review,

d. Adnministrative Procedure,

e. Administrative Exposure Guidclines.

All current radiological control procedures are expected
to be revised, as required, and implemented following field
testa and training in their use by December 1, 1980.

Action due date: Initial Revisions - April 1, 1980;
Radiological Control Procedure Manual -
December 1, 1980

Responsible Individual: Radiological Technical Support
Manager

Action sign off steps will be added to all work procedures
for work on major evolurions during the procedure review
performed by ALARA engineers. 7l1he purpose of these sign-
off atepa is to ensure a responsible individual verifies
by signature that the radiological safety requirements
have been satisfied, prior to continuing with the work



evolution. This format will be used for the Resctor Building
re-entry procedure, and a procedure defining this practice and
estasblishing the criteria for its uae will be implemented by
August 1, 1980.

Action due date: Procedure implementation - August 1, 1980
Responsible Individual: Radiological Technical Support
Manager

3. The current procedure review circuit employed at TMI-2
prohibits the expedient implementation of procedures
and procedure change. A revision to the TMI-2 Technical
Specifications is currently being discussed with the NRC
to expedite the review process for radiological control
procedures, while maintaining compliance with the review
requirements.

Action due date: Pending resolution by the NRC
Responsible Individual: TMI-2 Licensing Supervisor

TLD systems currently available to the industry do not adequately
respond to energetic beta radiations that may be encountered during
expanded recovery operstions. The current quality assurance program
does not include comparisons of results obtained from outside agencies;
the present system of radiation exposure management does not allow the
tracking of exposures received for specific work evolutions and

there is insufficient technical expertise within the dosimetry group
to permit comprehensive evaluations.

1. Beta radiation associated with post accident primary coolant
at TMI-2 presents a complicstion to personnel exposure moni-
toring. At present, there is ne known, comrercially available
system in use within the industry, that possesses the capability
of measuring the beta radiation exposures with the high degree
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of accuracy desired by Met-Ed. At present, dosimetry systems
under development and modifications to the presently-used
Harshaw TLD system are being evaluated to determine their
ability to more precisely measure beta exposures. In
addition to the accuracy factor, these systems are being
evaluated to determine their compatability with the exist-
ing reading equipment, in order to reduce the cost of
system changeovers, if possible. All test data and cost
study information, resulting from dosimetry system eval-
uations will be available, in time to permit a decision on
system selection by July 1, 1980, System implementation
will be accomplished by December 1, 1980.

Tests are currently being performed to determine the ability
of existing dosimetry equipment to accurately ronitor the
exposures received by personnel performing the initial
Reactor Building re-entry. The results of this analysis

and subsequent recommendations will be made by February

15, 1980.

Beta radiation exposure determinations, made to date for
personnel entering high beta radiation fields, have not
relied solely on the existing TLD system results, due to
known inaccuracies associated with beta radiation detect-
ion. Evaluations are parformed by professional Health
Physics parsonnel.

Action due date: Reactor building recommendations =
February 15, 1980

System Modification Implementation -
December 1, 1980

Responsible Individuals; Radiological Technical Support
Manager/Supervisor, Dosimetry
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2. Although technical expertise has been available to TMI-2,
in the form of contracted advisors present at TMI and
support agencies outside TMI, coordination and direction
of this expertise was not achieved. Coordination of these
efforts is assigned aa the responsibility of the Radiological
Technical Support Group. This responaibility will be
documented in the Organization and Responsibilities Chapter
of the Radiological Control Procedures Manual, scheduled
for completicn by February 1980. All dose assessments
for non-routine exposure evaluations will be reviewed by

the Radiological Technical Support Group.

Action due date: February 1980
Responsible Individual: Radiological Technical Support Manager

3. The current TLD Quality Assurance program is being expanded
to include comparison with outside agencies and thie program
will be issued by April 30, 1980.

Action due date: April 30, 1980
Responsible Individual: Supervisor, Dosimetry

4., The current computerized exposure record system is designed
to maintain accountability of personnel exposures, however,
it does not provide a means of tracking exposures by the
tasks performed. A study is presently being conducted to
determine the best method to satisfy the above goal. By
April 1, 1980, a system capable of tracking personnel ex-
posures by work groups and by major tasks will be implemen-
ted. By December 31, 1980, a system capable of tracking
exposures by specific individual tasks will be implemented.

Action due date: Exposure tracking by work group and
major task -~ April 1, 1980

Exposure tracking by specific tasks -
December 1, 1980
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1.

2.

1.

Responsible Individual:- Supervisor, Dosimetry

Through contractor support, technical expertise has been
available and utilized to evaluate results obtained from
the intermal exposure monitoring program. These efforts
will be coordinated and managed by the Radiological Control
Department reorganization described earlier in this plan.

Action due date: Complete

The current bioassay program is being revised to formalize
the basis for bioassays under the routine conditions, the
follow-up assays of skin contamination or internal depos-
ition, and evaluations for Sr-90 depositions. All dose
asgesswents and evaluations of internally deposited radio-
nuclides will be reviewed by the Radiological Technical
Support Group.

Action due date: April 1, 1980
Responsible Individual: Supervisor, Dosimetry

All instrumentation selection, installation, calibration
and maintenance currently performed by contractor tech-
nicians will be coordinated and managed by the Radiological
Control Department organization aa identified earlier in
thia plan.

Action due date: Complete
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2.

Instrumentation evaluation and subsequent selection is
continuing at T™MI Unit 2, to ensure that the most accurate
and reliable instrumentation available is employed in

the Radiological Control Program. As advances are made

in instrumentation, or as the current instrnmentation
proves to be inadequate for conditions encountered,

the search for, evaluation of, and subsequent selection

of the most reliable instrumentation available to the
industry will be made. There are currently two areas

in which the current instrumentation used at TI-2

proves to be less than desirable: ﬁigh level energetic
beta fields associated with undiluted post-accident primary
coolant, snd radiation measurements taken within the

Kr-85 environment of the Reactor Building.

The search for a beta instrument capable of accurately
measuring the beta fields associated with the post-acci-
dent primary coolant, is a difficult task complicated by
the fact that accurate measurement of beta radiation has
been neglected in the field of Health Physics. The
Department of Energy and its contractors at the Idaho
National Engineering Laboratory have been focusing on
this problem for 2 to 3 years, and consequently have
made significant steps towards improving the capability
to monitor for, and to calibrate instruments for beta
radiation. The Radiological Technical Support Group sent
an instrusentation team to the Idaho National Engineering
Laboratory during January, with newly-developed high-range
and existing beta instruments, to perform calibration
and comparative performance tests. The information ob-
tained will be used to make a selection of the most
suitable instrument for measuring beta radiation fields.

The second condition, in which the currently-used instrumen-
tation proves to be ineffective, is radiation measurements
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performed within the Kr-85 environment contained in the
Reactor Building as a result of the post~accident
conditions. The Kr-85 apparently migrates through the
instrumentation sealant materials, producing unreliable
measurements. A search is currently being conducted by
the Radiological Technical Support Group for instrumen-
tation or sealant systems capable of producing reliable
measurements under the conditions described.

Instrumentation selection for the Reactor Building re-entry
program will be made, following resolution of the above-
indicated problem areas, prior to March 1, 1980.

Action due date: Reactor Building Entry Instrumentation -~
March 1, 1980

Responsible Individual: Radiological Technical Support
Manager

The Radiological Technical Support Branch is currently
preparing a Quality Assurance Program for instrument cal-
ibration. This program is considered necessary to ensure
that all portable 1ns;ruments used at TMI-2 are properly
calibrated. This program will cover calibration proce-
dures performed at TMI and at off~site facilities.

Action due date: July 1, 1980
Responsible Individual: Radiological Technical Support
Manager

The TMI instrument maintenance and calibration facility

has been upgraded, and is considered adequate to meet

our current needs. The Radiological Technical Support

Group has presented design criteria to Bechtel Corporation,
for design and construction of a new facility. This facility
should be operational prior to expanding decontamination
activities into the Reactor Building.
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7.

Action due date: December 31, 1980
Responsible Individual: Supervisor, Radiological Support
Services

Rapid and accurate assessment of radiation and contamina-
tion levels in TMI-2 areas is essential to the Radio-
logical Control Program. The present counting facilities
for air activity and surface contamination levels are in-
adequate. There is a need for improved contamination
analysis, isotopic analysis, and low energy beta analysis
capabilities. Recommendations are being prepared by the
Radiological Technical Support Group to upgrade the
existing Health Physics Counting Laboratory.

Action due date: Recommendations - February 15, 1980

Implementation - June 1, 1980

Responsible Individual: Radiological Technical Support
Manager

In the past, area air quality neasurements were performed
vith air sampling equipment installed in the filtered
ventilation system. Although these units are still in

use, area monitoring equipment has been installed through -
out the TMI-2 auxillary and fuel handling buildings. This
equipment is used to constantly wonitor the airborme
activity levels in the general work spaces and is placed

in specific work areas for operations which have a potential
for generation of airborne activity.

Action due date: Complete
Previous portable air sampling practices for operations
in radiological work areas were considered to be in-

adequate. Portable air sampling frequencies have been
increased. Portable air samples are taken at the start,
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during, and after work activities which are identified
as having potential for generating airborne contamination.

Action due date: Complete

8. Radioiodine sampling and analysis performed prior to the
accident at TMI Unit 2 was considered inadequate. Immedi-
ately following the accident, TMI-2's capabilitiea to mon-
itor for radioiodine increased to an acceptable level.
Although TMZ-2 has maintained the capability of sampling
and analyzing radioiodines, this practice is not performed
routinely at present because radioiodines are no longer
limiting factors for recovery operations.

Action due date: Complete

9. Survey frequencies followed under pre-accident conditions
at TMI were considered to be inadequate. Survey frequencies
increased during post~accident conditiona. A new schedule
for survey frequencies has been drafted in procedural format
and is expected to be implemented by February 1, 1980.

Action due date: February 1, 1980
Responsible Individual: Supervisor, Radiological Pield
Operations

1. All procedures associated with the packaging, handling,
shipping, and receipt of zadiosctive material at TMI-2
have been revised. In additicn, the position of Radio-
active Material Coordinator baa been created and filled.
The responsibility of thiz position is to ensure all
shipments to or from TNf-2 are in accordance with the
regulatory agency's ‘‘equirements.
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Action due date: Complete

2, Curie estimates performed on shipments of radioactive
material during the pre-accident conditions were not
consistent. All curie estimates performed since the
accident have been coordinated by the Radioactive Material
Coordinator, with the assistance of the Radiological Engi-
neers currently assigned to Radiological Technical
Support Group. The Radiological Technical Support Group
i8 currently preparing guidelines for the performance
of curie estimates by radiological control technicians for
commonly-used containers (l.e. LSA boxes, 55 gal. drums),
and the requirement to consult the Radiological Technical
Support Group for other containers.

Action due date: April 1, 1980
Responsible Individual: Radiological Technical Support
Manager

32,11 1MROVE

During pre-accident conditions at TMI-2, decontamination operations
vere performed by the already overburdened radiological control
personnel. This practice resulted in a backlog of work in the
decontamination areas. This backlog resulted in tools and equip-
ment being disposed of as waste, and in personnel performing
their own decontamination operations. The decontamination
operation i8 now being performed by a separate decontamination
group, reporting to opevations. No item is decantaminated unless
it is tagged with the name and extension number of the individual
to be contacted after decontamination. All items are surveyed
for release by Radiological Control Technicians.

Action due date: Complete
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3. It ia the reaponsibility of all Met-Ed/GPU and contractor
aupervision to ensure that radiation expoaures received by
individuals reporting to them are aa low as reasonsbly
achievable. The reports, baaed on the computer returm
deacribed above and issued by the Radiological Technical
Support group, should be used as an aid in tracking personnel
exposures and identifying operations which may need ALARA
engineering reviews to reduce espoaurea at THI-2,

3.213 pADIQLOGICAL

In order to achieve a atrong Radiological Control Program, personnel
must be made accountable for the actions they take. They muat under-
atand their responsibilities and expectations in achieving a sound
rsdiological control program. Upper management, aa indicated earli-
er in this plan, is committed to achieve a strong Radiological
Control Program. The following corrective actions are being im-~
plemented to ensure that everyone at TMI understands their responsi-
bilities to this comment.

.

1. As indicated earlier in this plan, reaponsibility for
corrective actions, performed to satisfy audit findings,
will be delegated to aupervising personnel reaponsible
for the area or operations in which the deficiency occurred.

Action due date: Continuing

Responsible Individual: Radiological Technical Support
Manager

2. Action items will be inserted in operational wvork procedures,
to ensure proper attention is given to radiological consid-
erations, prior to the performsnce of work steps. These
action itens ahall be aigned off by peraonnel responsible
for, and cognizant of the wvork evolution, verifying the
conditions have been satiafied prior to initiating the work
atep.
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Action due date: August 1, 1980
Responaible Individual: Radiological Technical
Support Manager

Critiques will be conducted for wnusual radiological occur-
rences, as defined by guidelines prepared by the Radiological
Technical Support Group. The purpose of these critiques ig to
identify the cause and to determine corrective actions to pre-
vent reccurrence, including disciplinary action if deewed
necessary. A procedure presenting the guidelines and criteria
for conducting a critique will be prepared by the Radiological
Technical Support Group and incorporated in the Radiological
Control Procedure Manual by December 1, 1980.

Action due date: December 1, 1980

Responsible Individual: Radiological Technical Support
Manager
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4,0 APENDIX

4.1

The following compendium describes the management plan
corrective actions for improvements in the TMI-2 Radiological
Control Program. Target dates for completion of the identified
corrective actions are presented in the form of a bar chart,
Figure 5-1. Proposed starting dates for major recovery activities,
are included on the bar chart to present a comparative view

of the program implementations, with the start of the major
recovery actions. It should be noted that all programs are
scheduled for completion prior to starting the Reactor Building
decontamination operations. It is not considered necessary to
complete all of the corrective actions identified in the
management plan prior to the Reactor Building re-entry. This
major recovery task has received a significant amount of man-
agerial and technical attention since the start of the program.
Radiological engineering (ALARA) has been following the
procedure writing, and assisting in overviewing performance

of special tests and evaluations, to analyze exposures,
protective clothing, respiratory protection equipment, dos-
imetry equipment, and expected environment and radiological
conditions for the personnel making the initial re-entry.

All re-entry teaws mepbers have undergone intensive medical
examinations and special intensive training on equipment

usage, operations to be performed, and the radiological condi-
tions, requirements, and limits associated with the re-entry.
Team members will also undergo intensive physical fitness
training and practical factor training, utilizipg the equip-
ment selected for re~entry. The radiological control per-
sonnel selected for providing coverage during the re-entry,
will receive special training prior to performing the re-entry.
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5.0 APRDIX -

5.1

This appendix presents a matrix which illustrates how the cor-
rective actionc stated in this management plan address the NUS
Corporation and the NRC Special Panel audit findings. The NUS
Corporation audit findings are addressed in Table 5-1, and the
NRC Special Panel findings are addressed in Table 5-2. The
corrective actions listed'idjacent to each major finding relate
to the numering system used to identify each objective presen~-
ted in this mansgement plan (Appendix A).
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TANLE 3-1,

NUS ALDIT FINDINCS

ﬂ

2

3.

S.

6.

L8

Organization

A. Separete haslth phyeics fros chemistry
grovp

3. Asaign an engineser to redveste peck-
eging

C. Ramove redvaste functions from heslth
phyeice

D. femove decontaminztion functions fros
heslth phyeice

L. femove BNP filing from heelth phyeics

P.  Assign dosietry reeponsibilities to
an analyet

G. Aux{lisry operstors should mct be used
es H.P, Technicisne

Bealth Physice Credidilicy

A. 1nadequete technicisn treining

B. Decfeione msde dY haslth physice tech-
niciane ere overridden

Commanicetions

A. Operatiouns performed without health
phyeice notificetion

3. Informatico nat bdeing passed dowa to
Techniclans

C. Techoiciens not notified of procedure
chenges

D. Procedures ere not referred to during
performacce of vork

Persconnel Doeimetry

A. TLD celibretico diecrepancies

B. Improper raview of perecnnel dosimetry
trecorde M

C. TiD's ehould dbe processed by ssws tech-
aiclen
Radiologicel Surveillence

A. Continuous eirborme rediocsctivity
sonitoring from ventilation plenume

B. Schedules for portedle eir eampling
should de reevaluated

C. Po program for redioiodine sempling

D. Use porteble CAN's for momitoring
specific vork erwes

8. Schedules for redistion and con-
tewination shculd be reevelusted
Tool end Iquipeent Control

A. Individusle perfore their ovm decen~
tendaation

B. Many ftems left for decontemination ere
dieposed of o8 eolid redicective wasty

fadiosctive Shipasac

A. Isproper pecksging

8. Inconeistent curie cootemt setismares

3.2.2.1-1.
3.2.10.1-1.
3.2.2.1-1.
3.2.2.1-1.

3.2.2.1-1.
3.2.2.1-1.

3.2.2.1-2.

3.2.4.1~1.
3.2.1.1-5.

3.2.1.1-). =45 ).2.6.1-1.,-2
3.2.1.1=5.; 3.2.4.1-1.
3.2.1.2-5.0 3.2.4.1-10

3.2.6.1-1., -2.

3.2.7.1-).
3.2.2.1-1.; 3.2.7.14.

3.2.2.1-1.

3.2.9.1-6.
3.2.9.1-7.

3.2.9.1-8.
3.2.9.1.6.

3.2.9.1-9.

.20

J.2.11

3.2.16.1-1.
3.2.10.1-2.




TABLE 5-2. NRC SPECIAL PANEL FINDINGS

I |
HANAGEMENT PLAN
AUDIT FINDINGS/RECDMMENDATIONS CORRECTIVE ACTION PARAGRAPH

1. Management Deficiencies

A. Management commitment in support of
Radiation Safety Program 3.2.1.1 , 3.2.1.2

B. Organizational structure 3.2.1.2, 3.2,2.1

C. Technical depth of Radiation Safety

3.2.3.1-1.
program
D. Training 3.2.4.1-1. , -2, , -3,
E. Resolution of audit findings 3.2.5.1-1, , -2, , =3, -4.
F. Preparation and implementation of 3.2.6.1-1, , -2, , -=3.
procedures
2. Technical Deficiencies
A. External personnel dosimetry 3.2.7.1-1. , -2, , =3. , =&,
B. Internal dosimetry 3.2.8.1-1. , =2.
C. Instrument program 332.9.1-1. y =2. 5, =3, , =4, ,
D. Radiation control 3.2.12,1-1. , =2, , -3.
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6.0 APPENDIX D - CURRENT PROGRESS RELATED TO THE MANAGEMENT PLAN,

This appendix summarizes action initisted, in progress, or com~
pleted since the last progress report wvas issued. This appendix
vill primarily address the open action items committed for com-
pletion by April, 1980, and will be presented in the chronological
and alpha-numeric sequence used in the Manasgement Plan (Appendix A).

6.2

10

Action Item 3.2.1.1.3: The Radiation Protection Plan for
TMI Unit 2 18 still awaiting NRC approval. This plan is
expected to be issued two weeks after receipt of NRC
approval.

Action 1Item 3.2.5.1.1: This procedure was submitted to
the review and approval cycle by the committed date of
April 1, 1980. This procedure ia expected to be implemen~
ted following final approval.

Action Item 3.2.5.1.1:t A list of the open audit findings
vas received by the Radiological Technical Support Group.
Asgigmments for corrective action and action due dates
have been assigned to all of these items. This action is
complete.

Action Item 3.2.6.1.1: The committed corrective action was

to cosplete revision en five procedures prior to April 1, 1980,

and to completely revise the remaining Radiological Control
Procedures by December 1, 1980. The status of the initial
five procedures ia as follows:

a. RWP Use Procedure: Thls procedure completed the review
cycle and all commenta wvere incorporated by the commit-
ted date of April 1, 1980. This procedure will be im-
plemented following finsl approval.
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b. 1Investigative Report Procedure: This procedure com-
pleted the "in-house" review cycle and waa submitted
to the NRC on March 27, 1980. This proce 'ure is ex-
pected to be implemented within two weeks following
the NRC review.

c. ALARA Review Procedure: This procedure will be sub-
mitted to the review and approval cycle by April 30, 1980.

d. Administrative Procedure: This procedure has been
submitted to the "in-house" review cycle; all comments
generated were incorporated by the committed date of
April 1, 1980. This procedure will be implemented fol-
loving final approval.

e. Administrative Exposure GCuidelinea: This procedure
was cubmitted to the "in-house" review cycle; all com
ments generated were incorporated by April 1, 1980.
This procedure will be implemented following final
approval.

Action Item 3.2.7.1.1: The committed action vas to make
recomnendations on personnel dosimetry for use during the
reactor building re-entry prior to February 15, 1980 , end
perform system modification by December 1, 1980. A
report , describing the results of test performed in the
containment building through penetration number 626 using
Harshev TLD's, self-reading pocket dosimeters and film
badges , was issued prior to January 15, 1980. This re-
port also made preliminary recommendations on TLD usage
for the reactor building re-entry program. A letter,
describing the specific dosimetry equipment snd its
placement, was issued on March 7, 1980. The format de-~
scribed by this letter was issued during the dress re-

hearsals of the reactor building re-entry.

‘Action Item 3.2.7.1.2: The organization and responsibilities

chapter of the Radiologicsl Control Procedures Manual was
reviewed by PORC on March 6, 1980, and {s currently awaiting

approval.



10.

11.

Action Item: 3.2.7.1.4: The computer system used for
personnel dosimatry is currently undergoing s msjor
conversion from s deta bank system to an on line re-
trieval system. This aystem will sllow immediste input
and retrieval of dosimetry informstion vis inatalled
CRT's. Due to this aystem change, program modiffcetiones
to the existing system sre behind schegule, h: sever, the
commitment estsblished in the Management Plan 1s expected
to be achivved on achedula.

Action Item 3.2.8.1.2: The bioasssy program procedures is
currently being written. The draft coapletion dste for

this procedure has slipped to April 30, 1980, with implemen-
tation expected within 30 deys of submittsl to the reviev
and approvasl cycle.

Action 3.2.9.1,2: The testing of instrumentstion within the
reactor building stmosphere, vas delayed umit NRC spprovsl
of the opersting procedures for the conductance of tests,
ueing the R626 penetration glove box. The instrumentetion
testa were performed during the week ending Maxch 8, 1980.

Action Item 3.2.9.1.5: Recommendations for counting facility
izprovesents have been submitted, and are currently being
revieved by the Manager of Radiologicel Technical Support,
prior to initiation of purchsse requiritions.

Action Item 3.2.9.1.9: A memo was issued in January, ested-
lishing the survey frequency schedusle currently in use. A
survey procedure vas submitted for reviev and spprovsl by
the committed date of April 1, 1980.. This precedure will
be {"plenented following final spproval.

Action Item 3.2.10.1.2: Cuidelines fer the perfermsuce of
curie estimations were presented to PORC {n the form of @

change request on Tedruary 29, 1980. As of thias
dste, PORC han not reviewed this procedste, This grocedours
change is expected to be {mplemgnted by Hoy 1., 1500, as
scheduled.
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3.

Action ltem 3.2.2.1.2: The committed action is to com-
plete radiological controls training for all current
radiological control technicians and foremen. The
classroom phase o this training progras, which iacludes
a written examination, vas coapleted for all of the com-
mitted technicians and foremen as of March 14, 1980. By
the commitment date of June 30, 1980, the remaining phases
of the qualification progrem will be completeu.

Action Item 3.2.4.1.1: The committed action for this item
vas the same as the action required for ltem Ko. 2a above.

Action Item3.2.4.1.2: The procedure for radiological
control training for all personnel employed at TMI-2 has
been prepared by the Supervisor of Radiologicsl Control
Training, reviewved within the Radiological Control Depart-
ment, and returned with commenta wvhich are currently
being resolved. This procedure is expected to be issuved
before the commitmant date of May 1, 1980,

Action Item 3.2.5.1.4: A procedure describing the "in
bouse™ aurveillance program has beeu preparad, submitted
to PORC, and returned with comments which are curremtly
being resolved. This procedure will be re-subaitted for
final review end approval by theAp ril 15, 1980, commit-
ment date.

Action Ites 3.2.7.1.3: The QA program for the TLD systes
is currently being prepared by the Rediological Technical
Support Group. This procedure will be submitted for re-

view and approval by the committed date of April 30, 1980,



1.

2.

5.

Action Item 3,2.3.1.1: The recruiting program to place
highly skilled managerial, professional and technical
personnel within the TMI-2 Radiologicai Comtrol Department
is a current and continuing activity. To date, there are
24 individuals vith college degrees, and 3 individuals wvith
Health Physics certifications in the Radiological Control
Program.

In addition, three technician foremen, two training instructors,
one trrining administrator, one training supervisor, two
engineering aupervisors, four engineers, one dosimetry
supervisor, one support services supervisor, three radig-
logical control technicians, and all but cne manage=ent level
positions have been filled.

Action Iton 3.2.6.1.2: Action aign off steps have been

added to the Reactor Building air lock and initial entry
procedures, to ensure precautions and requirements have

been satisfied prior to continuing with the action. The
procedure for T™MI-2 wide usz has not been developed as of

this date. The commitment Jate for this action is August i, 1980.

Action Item 3.2,6.1.3: A revision to the TMI-2 technical
specifications, vhich would provide appropriate and timely
review and approval for radiological control procedures,
has been submitted to the NRC., and is currently avaiting
approval.

Action Item 3.2.9.1.3: The Radiological Technical
Support group 1& developing a QA program for instrument
calidration. This program ia to ba implcmented
b5y thi comaitment date of July ), 1980.

Action Item 3.2.9.1.4: The TMI instrument calibrstion
and maintenance faciiity has been upgraded a8 indicated



6.

in tne Management Plan; conatruction of a new facility is no
longer necessary, since the facility presently in use is con-

sidered to be adequate for the preseiit and the immediate future.

Action Item 3.2.13.1.3: Critiqu:s for unusual radiologicsi
occurrences are currently being conducted with the Manager
of Radiological Control, the individusal(s) involved and
their supervision, as a mintmum, to determine the cause and
to initiate corrective actions. The procedure formalizing
this practice kas not been developed, however, it ig
axpected tq be implemented on schedule.
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SECTION 6
SPECIAL PROUECTS

1.0 SOoPe

Special Projects is responsible for accomplishing a cleanup of
the Reactor Building atmosphere and for conducting the initial
entries into the Reactor Building. To support these activities,
Special Projects conducts Reactor Building air samples and
measurements and experiments designed to measure radiation and

contamination levels in the Reactor Building.

Special Projects' tasks and task objectives are:

1.

Hydrogen control system modifications - make changes
to the Reactor Building hydrogen control system to
allow uae of this system for purging the Reactor Building.

Ante-Rooz modifications - make changes to the ante~room

area around Reactor Building personnel airlock number 2

to all use of this area for the initial Reactor Building
entries.

Airborne activity samples - determine the particulate,
gaseoua and iodine activity levels of the Reactor Building
atmosphere.

Gamma radiation readings through the equipment hatch -
determine the isotopic identity and magnitude of plate-
out on the 305' elevation.

Camns radiation readings through the ianer flange of
penetration R60S (approximately 2 feet above the sump
water level, near the basemant of the Reactor Building) -
detarmine sunp level and specific activity of the coun~
taainstion in the sump.



6.

9.

10.

11.

Sump water sample from penetration R40l1 (approximately
2 feet above the sump water level) - perform an activity
analysis of the water.

Camna radiation readings through the inner metal flange
of penetration R626 (at the 347' elevation approximstely
11 feet above the Reactor Building operating floor) -~
determine general area radiation levels and determine
the iaotopic identity and magnitude of plateout om the
347' elevation operating floor.

Radiation mapping of the oumber 2 personnel airlock -
determine airborme activity level and radiation read-
ing inside the airlock.

Anzlysis of the hydrogen recombiner inlet spool piece -
deternine what plateout exists on the spool piece as a

result of the aeveral daya of flow through the hydrogen
recombiner which occurred within the first sonth after

the accident.

Remote TV casera and radistion surveys through pemetration
R626 - obtain an initial visusl LT of the demage
that may have been done by the accident and obtain the
first direct radiation measurement readings inside the
building.

Airlock entry - obtain better information on the 30S*
elevation radiation levels and the 305' elevation plate~

out aource.

2.0 QRRENT ACTIVITIES

All modifications of the hydrogen control systes required to support

Reactor Building purge were completed om March 15. Final systes

testing began on March 31. All initial operator training to support
the Resctor Building purge was cowpleted on March 4. Pinsl train-

ing can only be completed vhen NRC approval of the purge procedure
is obtained.



All modifications to the ante-room area in support of Reactor
Building entry were completed on March 20. Final estimates of
dose rates expected in the Reactor Building have been calcu-
lated and are shown in Tables 6-1 and 6-2. Training of the
initial en:ry crew and testing of equipment to be used during
the initial entry were completed on March 20. This training
included dry run/rehearsal of the entry in the TMI Unit 1
Reactor Building. All equipment tested satisfactorily. A
request for permission to enter the Reactor Building was sub-
mitted to the NRC on March 17,

2.3

Entry into and survey of the Reactor Building personnel airlock

number 2 was completed on March 14. Prior to airlock entry,

3 9

u Ci/ml krypton 85 and 2 x 10 "u
Ci/ml particulate. This accivity was purged into the plant

airborne activity was 3 x 10~

ventilation system. The maximum surface contamination level
found in the airlock was 460 dpm/100 cmz. General area radiation
levels at the inner door of the airlock were 40 mR/hr. Calcu-
lations of general area dose rate (baaed on inner airlock door
readings) on the 305' elevation of the Reactor Building, and
final analysis of the Ce(Li) scan of the inner door have not

yet been completed.

Experiments were conducted in penetration R626 to determine the
response of various gamma and beta/gamma survey instruments in
a krypton atmosphere. Based on these experiments, the instru-
ments to be used by the Reactor Building entry team are a tele-
tector (gemma detection) and an RO-7 (beta detection).
Experiments were also conducted to determine the rate of krypton
diffusion through a Viking dry suit (to be wora during initial
Reactor Building entry). The experiment showed that less than
102 diffusion can be expected during the twenty minute entry
into the Reactor %uilding.



WITHOUT PURGE OF WITH PURGE OF

LOCATION REACTOR BUILDING  REACTOR

305' ELEVATION

-~ Krypton 0.900 -—

-~ Plateout 0.2 0.2

- Sump Water 1.500 1.5
2.6 1.7

347" ELEVATION

- Rrypton 1.2
- Plateout 0.4 0.4
TOTAL 1.6 0.4

STAIR NUIMBERS 1 and 2

- Rrypton 1.15 —_—
- Plateout 0.2 0.2
~ Sump Water 9.0 9.0

TOTAL 10.35 9.2

AIRLOCK (DURING ENTRY)

- Krypton 0.941% 0
(DURING EXIT)
- Krypton 0.101 0

(a) GCeneral Arzez Only- Does not Include Hot Spots



WITHOUT PURGE OF WITH PURGE OF
LOCATION BUILDING

305" ELEVATION

-~ Krypton 9.0 0
- Plateout 1.0 1.0
TOTAL 10.0 1.0

347" ELEVATION

- Krypton 9.0 0
-~ Plateout 1.5 1.5
10.5 1.5

STAIR NUMBERS 1 and 2

= Krypton 9.0 0
~ Plateocut 1.0 1.0
TOTAL 10.0 1.0

General Area Only- Does Not Include Hot Spots



1.0 Sare

The stated objective of the Environment Impact Assesment Group

is to establiah and maintain enviroamental surveillance programs
(radiological and nonradiolsgical) necessary to minimize effects
on the general population and the environment due to ™I-2 recovery

activities. Specifically, the following programs apply:

1.

3.

5.

6.

Determine procedures and technical specifications
necessary to monitor and maintais effluent concentrations
as low as practicable in accordance vith existing reg-
ulations.

ldentify and mocitor critical radionuclides and their
potential pathways to the population.

Report results of environmental surveillance in accordance
vith technical specifications, federal and state regulations
and permits and company agreements.

Review, follow and upgrade the existing surveillance prograss.

Specify radioactivity source terms.

Coordinate enviroumental surveillance activities.

2,0 OURRENT ACTIVITIES



Engineering systema designed for TMI-2 recovery operation, that
varrant assessment of potential off-site impacts, were reviewed
and commented on as needed. The review process is intended to
assure system compliance with unit Technical Specification as
well as regulatory statutes, with a stated overall purpose of
protecting the health and safety of the general public.

During this period environmental reviews were prepared for the
following recovery systems:

PRIMARY AREAS OF REVIEW

Submerged Demineralization System Nonradiological environmental
(SbS) impacts Off -gite dose calculatioms.

Interim Waste Storage Facility Potential off-site radiation dose
levels.

Evaporator Crystallizer System Nonradiological environmental impacts.
Potential off-site radiation dose
levels,

Process Water Storage Tanks Potential off-site radiation levels.

Groundwater Monitoring Groundwater radionuclide content.

Radiation environmental wmonitoring programs were upgraded and expanded
to insure adequate off-site radiation detection capabilities in response
to TMI-2 recovery operations.

Several environmental programs were upprraded in response to recovery
operation. The environzental Thermo Luminescent Dosimetry (TLD)

program was expanded to include sevanty-three (73) sites, from the
original cwenty (20), along with infield placement of new TLD
monitors with an expanded detection capability forp radiation.
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The entire environmental TLD program was upgraded with the acquisition
of on-site readout end data processing. In addition to the expanded
TLD programs, monitoring equipment has been obtained to perwit

direct sampling of air, in both a continuous and grab mode, and
direct readout of radiation levels in the field.

The need for increased envirommental monitoring with respect to TMI-2
recovery operation was greatly enhanced by the acquisition of a mobile
monitoring van. The van is being equipped with instrumeatation for
infield monitoring and sempling.

A groundwvater monitoring program has been initiated around TMI-2
containment with an established sampling regime to be followed throughout
the recovery phase,

The overall effort expended during this period was directed towvard
improving, upgrading, and providing input for environmental monitoring
programs. Equipment acquisitions were directed toward increasing

the on-site capabilities for environmental radiation wonitoring during
and after TMI-2 recovery. Inputs into recovery system design vers

made to insure the health and safety of the general public and compliance
with radiological technical epecificationa and regulatory statutea.



SECTION 8
PROJECT OPERATIONS

1.0 SCoPe

The scope of work for the Project Operations organization includes
all activities carried out by Bechtel Power Corporation. Included
is engineering design, procurement, construction, comatruction
managenent and associated support activities required for contain-
ment decontamination,. defueling, plant reconatruction, and the
associated systema and facilities required to support these act-
ivities. Project Operationa’ tasks include such activities as
preparation of drawings and specifications, various engineering
planning studies, prepara‘’ion of coat and schedule estimates,
purchasing and contraicing for equipment and services required

to support TMI-2 recovery, management of construction and decon-
tamination and other technical publications, and assistance in

the acquisition and analysis of radiochemical data regarding

the status of T™I-2.

2.0 QURRENT ACTIVITIES

Estimates of garma and beta dose rates for use by re-entry teams
have been cowpleted and drawings depicting isodose profiles have
been prepared for use by the initial eatry teams.

A baseline engineering package for an interim waste s 'aging facility
to accomodate 55 gallon drums and LSA boxes has been completed and
is under review by the Ceneral Public Utility Service Corporation
(GPUSC). General arrangement drawings and a materisl handling study
for the containment recovery service building have been completed
and are being reviewed by GPUSC.

The ground wvater msonitoring well systez has been cowmpleted and is
now undergoing pre-operational testing.



An evaluation directed to optimizing the Engineering Change Memo-
randun procedure has been completed and is now undergoing internal
reviev.

A supplement to the July 1979 report on contaioment decontamination
has been issued in draft form for internal review. In addition, an
overall radwvaste management study, a study on alternate methods for
the disposal of tritiated water, and a preliminary evaluation of rad-

waste volume reduction techniques have been completed.

Cost and schedule estimates have been prepared for potential alternmates
to the submerged demineralizer system, the equipment decontamination
system building, the fluorocarbon adsorption system alternate to con-
tainment purge, a new sewage collection and treatment system for the
TMI-2 site, and the EPICOR II resin aolidification facility.

A set of survey control monuments has been installed at various loca-
tions around the TMI-2 site. land has been cleared, graded, and
compacted for a new laydown yard south of the dike on the TMI-2 site.
Scrap metal and miscellaneous tankage has been relocated to allow

for future expansion of the TMI-2 parking lot.

A contract for the new T™l-2 administration building was swarded on
February 27, 1980. Preliminary construction activities for this new
building are ncw underway.



SECTICN 9
QUALITY ASSURANCE

1.0 SCOPE

The Quality Assurance Department provides quality assurance

and quality related services in support of the recovery effort
for all items and activities identified by engineering as "im—
portant to safety". The department provides and maintains the
QA plan which describes the QA program on a project~wide basis
and revieus "important-to-safety" implementing procedures from
other departments to assure overall program compliance with reg-
ulatory requirements and commitments. The department also con-
ducts an independent audit program to assess program adequacy
and to verify compliance.

During the design process, quality engineering reviews of spec-
ifications are performed to assure that appropriate quality
requirements have been incorporated. During shop manufacturing
and modification or construction on site, the department pro-
vides inspection to verify compliance with specification and
regulatory requirements and independently monitors the "impor-
tant to safety" activities of the recovery staff to assure com-
pliance with approved procedures, administrative controls and
regulatory requirements. The Quality Assurance Organization
has the authority to stop work or discontinue further processing
vhen nuclear safety considerations warrant this action. Periodic
reports are issued to upper management regarding the implemen-
tation and effectiveness of the Quality Assurance Program during
this recovery effort.

2.0 CURRENT ACTIVITIES

2.1 DEYELOPMENT



The quality assurance department has been wvorking closely with
other TMI-2 organizations to prepare and issue the TMI-2 Recovery
Plan. When issued, this plan will be the basic document which
describes the overall approach to quality being implemented at
TMI-2. A primary consideration during preparation has been to
produce a workable, useful document wvhich meets all applicable
regulatory requirements. The plan is organized by functional
area to facilitate its utilization.

The scope of the QA Program as described in the new Plan has
been enlarged beyond the existing "safety-related" concept.
The nev Program will encompass all items and activities "im-
portant to safety". Engineering has the responsibility for
classification and the Quality Assurance Department has wvorked
with engineering to define and clarify the new concept.

A project-wvide effort to update the procedures necessary to im-
plement the QA Program is undervay and is being assisted by the
Quality Assurance Organizations,

Quality Assurance Department personmnel have participated, to a
limited extent, in the design and procurement activities necessary
to support recovery. During this period, the department has been
active in review of design and procurement documents pertaining
to the submerged demineralizer and the radwvaste evaporation sys-
tems. It ia expected that implementation of the Recovery QA Plan
and issusnce of the Nev Quality Classification lList will lead
to greater participation of the department due to the increased
scope under the quality program. Shop inspection of vendor ac-
tivities is also expected to increase as production of additionsl
Unit 2 facilities increases to support recovery.

Quality Assurance personnel perform inspection of wodification



and construction activities within the scope of the QA program.
All work authorization documents are reviewed to ensure inclusion
of applicable inspection and notification requirements. During
this period, inspection activities on Unit 2 continued at levels
up to 200 inspections per month including receipt inspection and
inspections of maintenance activities.

During this period, the existing QA surveillance program on site
is being restructured. The new program is based on an independent
monitoring by QAD personnel of activities "important to safety'.
The program is designed to provide management with an adequate
confidence level that activities are being conducted in accord-
ance with regulatory and administrative requirements. Program
development is continuing, including procedure preparation and
indoctrination of personnel to the new concept. Surveillance
activities have continued in support of TMI-2 Recovery during
this period. Operation of EPICOR II, construction of radwaste
facilities and special projects such as initial entry of the
airlock have been subjects of recent surveillances. Increased
activity is expected in future months under the new wonitoring
program.

2.5 AaDiIs

The Quality Assurance Department audit program has remained on
schedule, with both on-site and off-site audits being conductad.
Attention has been focused on reducing the backlog of open audit
findings and ensuring timely response for corrective actions.
Additional audit emphasis during this period was applied to the
Radiological Controls Programs.
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SECTION 10
TRAINING

1.0 SUBTASK A, CPERATOR TRAINING

11 SOOFE

1.1.1 AXILIARY

This program is applicable to all personnel who successfully
bid or are hired as an Auxilisry Operator. Program objectives

are to:

1. Provide training to Auxiliary Operators to progress
from new hire, Auxiliary C, to Auxiliary A.

2., Provide a qualified Auxiliary Operator as an input
to the replacement operator program as vacaencies
dictate.

The training program for Auxiliary Operator progression conasists
of a two year program of clessroom instruction, in-plant train-
ing and experience, and written and practical examinations.
Successful completion of the first year results in austomatic
promotion from Auxiliary o Auxiliary B; successful com-
pletion of the se ad- g in autocmatic promotion to
Auxjliary A. Afzer a .- u period of perferming es an
Auxiliary A, and as ope:
eligible for consideration for entry into the Control Room

, ¢ <ome avsilable, the operator is

Operator training progrem.

1.1.2 LICENSED REACTOR

This progras is applicable to all Auxiliary Operators A. The

objectives of the courses are:
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1. Prepare an Auxiliary Operator A to achieve the position
of Control Room Operator.

2. Prepare a candidate to successfully complete the NRC
License Examinatiom.

The training program consists of the following:

a. Specific study assignments

b. 0Orasl checkouts in practical factors
c. Written teats

d. Oral comprehensive examinations

e. Classroom lessons

f. Simulator training

The program is conducted over a period of nine months, with
the classroom phase consisting of approximately six weeks.

This program is applicable to all Shift Foreman candidates who
are licensed TMI Control Room Operators.

The objectives of the program are to provide the following:

1. Senior Reactor Operator License

2. Supervisory Development

The program consists of the following:

a. SRO 15e training program
b. PWR simulator S/U certification course (if not
completed during Operator Licensing Progra=m)

c. Licensed operator requalification program
d. PWR simulator refresher training

e. Supervisory training

f. Pirst eid

g. Fire fighting



h. Switching and Tagging
i. Safety for Supervisors
j. SRO Decision Analysis
k. Other Related Training

1.1.4

This program is applicable to all Licensed Reactor Operators
and Senior Reactor Operators.

The objective of the program is to maintain the qualification
of Licensed Reactor Operators and Senior Reactor Operators.
The requalification Program consists of four interrelated
segments which run concurrently. These segoents are:

1. Operational Review Lecture Seriea (OR)

2., Fundamentals and System Review Program (FSRP)
3. On-The=Job Training

4. Annual Evaluation Examipations

The OR Series is a classroom lecture presentation which provides
licensed personnel with the details of operational Ynformation
related to the Three Mile Island Station. Ag part of OR
Series, selected PSR topics are presented. FSR topics are
selected in areas wvhere annual operator and senior operator
written examinations indicate that esphssis in scope and cov-
erage is needed. (R lectures are scheduled for a minimu= of

60 hours ger year.

On-the-job training is designed to ensure that all licemsed
personnel operate reactor controls and participate in major
unit evolutions. Recorda of ell om-ahif{t performance =sve
asintained and periodically revievad by supervisory perscsmel.

The annval evaluation exsminations silmulate the written éud

oral exsidnstichs administered by the Wiclear Regulscory
issfon. Performance on these annual evsluation axaminations
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determine the extent of the FSR program during the twelve month
requalification period.

1.2 QURRENT ACTIVITIES

There are currently ten (10) Auxiliary Operator "B's" enrolled
in the program. All training conducted was on-the-job.

During this period, one person completed the training which
includes simulator certification at B&W Training Center,
Lynchburg, Va.; a company administered audit examination,

and licensing examination by NRC for a Reactor Operator Licenese.
Four other personnel are enrolled in the program. Their
training was on-the-job.

1.2.3

There are currently four people enrolled in the program. During
this period a company audit examination was administered;

they attended simulator training at Lynchburg, Va., as part

of the Licensed Operator Requalification Program, and they were
adminiatered licensing examinations by the NRC.

1.2.4 JRAINING ACCOPPLI SENTS

There are nineteen (19) licensed Reactor Operators/Senior Reactor
Operators enrolled in the requalification program. Annual re-
qualification examinations were administered and all operators
attended simulator training during this period.

104



2.0 SUBTASK B, MAINTENANGE TRAINING

21 SO

Maintenance traiaing ia provided in the following four phases,
each for a six month duration:

1. Phase I: General Site and Maintenance Fundamentals Training
2, Phase II: Skills Systems Maintenance Training

3. Phase III: Skills Specialty Training

4. Phase IV: Applications Training

The program is applicable to the following classifications:

a. I&C Technicians

b. Electrical Maintenance Technicians
c. Mechanical Maintenance Technicians
d. Utility Technicians

2.2 CURRENT ACTIVITIES

During thia period, Phase I training was conducted continuously
for maintenance personnel. Personnel attendance was by shift
rotation, with each shift receiving the training one week out
of six weeks. There are 15 ¢odividuals enrolled in this pro-
gram.

3.0 SUBTASK C. HEALTH PHYSICS TEGNICIAN TRAINING

3.1 SaPe

The training for Realth Physics is aeparated into
the following categories:



1. Met-Ed Employees

a. Newly hired Technician training
b. Health Physics Technician/Foremen training

2. Contractor Personnel Training

TMI Unit 2 is8 currently utilizing Nuclear Support Services (NSS)
contractor Radiological Control Personnel. The report contains
the scope of that training. At such time as Met-Ed system emp-
loyees are hired by Unit 2 for Radiological Control Positions,
the training program for them will be described. The contractor
personnel training consists of:

a. Training of personnel in TMI-2 procedures
b. Qualification Testing

3.2 CURRENT ACTIVITIES

During this period, the program has been conducted continuously
in order to provide trsining to the incumbent NSS Technicians.
Approximately 50 NSS personnel were qualified to perform duties
in Unit 2 Radiological Control Positioms.

4,0 SUBTASK D, GENERAL EYPLOYEE TRAINING

4,1 SCOPE

This program is applicable to all personnel on site. 1In addition,
the program was expanded to include practical factors training
during this period.

4,2 QRRENT ACTIVITIES

All new personnel reporting to the site during this period received
this training. The newv employees who will be permitted to enter
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Radiological Control areas unescorted, began the expanded train-
ing commencing February 18, 1980. Approximately 18 people per
day who received the radiological control training prior to
February 18, are being retrained in the new practical factors
training. It is anticipated that all personnel will have re-
ceived the additional training prior to June 1, 1980.

5.0 SUBTASK E. RADWASTE MANAGEMENT TRAINING

51 SOFE
51.1

This program is applicable to all personnel who control and pre-
pare radwaste for shipment. Its objective is to train personnel
in the regulations for radvaste shipment.

This program is applicable to all personnel who operate radvaste
systems or who are involved through their work in the production
of radwaste.

The primary objective of the progrem is reduction in the amount
of the radioactive waste produced.

5.2 (QURRENT ACTIVITIES

A series of four lectures vere conducted during this period, in
order to trsin all persomnel involved in radvaste shipment.
Approximately twenty-seven (27) supervisory personnel attended
these lectures. Fifty-seven (57) technicians were trained
during this period.
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The principle of radwaste reduction has been incorporated in
the General Employee Training which was conducted after
February 18, 1980. In addition, a backfit program is being
conducted continuously to indoctrinate all personnel in the
principles of radwaste reduction. This will continue until
all personnel on site receive this training; completion

i8 estimated to be June 1, 1980. Approximately 18 individuals
each day receive this indoctrination as part of radiological
controls practical factors training program.

6.0 SUBTASK F. SPECIAL TRAINING

6.1 SCOPE

This training is applicable to the personnel forming the Reactor
Building Re-entry Tesam and to the management personnel involved

in the control of the re-entry. Training consists of the following:

1. Radiological fundamental
2, Equipment familiarization
Task fsmiliarizations and practices

Physical and psychological examinations and preparations

S. Radiological condition
6. Commnications familiarizations
7. Management Briefings

This training is applicable to all TMI-2 personnel who operate
the system. The objectives are to familiarize operators with

the system construction, controls, and operations.
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6.1.3

This program is applicable to all Unit 2 personnel. 1t provides
indoctrination in the emergency plan, and provides for drill in
the various casualties that require implementation of the plmm.

This program is applicable to all supervisors. The training
consiated of a lecture on a Description of Controlled Substances

and recognition of the use of controlled substances by personnel.

6.2 CURRENT ACTIVITIES

During this period, Items 1 thxough 7 vere completed and Item 1
was repeated to account for nevly assigned personnel.

During this period, a total of six (6) lectures were conducted to
provide training for the operation shifts. In addition, one make-

up lesson was given for personnel missing any shift lecture.

During this period, a aseries of six drills were conducted on
specific caaualities. The varicus emergency plans response
personnel were provided training prior to conducting theae
drills. A atation-wide drill was conducted in March. Three
Radiological Control Drills were conducted for Radiological
Control Persomnael.

The training was provided three times during March. Approx-
imately 50 supervisors attended.
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7.0 SUBTASK G, CHEMISTRY TECHNICIAN TRAINING

7.1 CURPENT ACTIVITIES

This program {8 under development and will be included in

subsequent reports.
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1.0 ScoPe

The scope of the Security Department of TM1 Unit II is to in-
f stitute a Security system separate from TMI Unit I to enable

the Security Force to address the unique security requirements
in connection with Recovery Operations. The department must be
able to allov the flow of employees necessary for a recovery
and at the same time provide high assurance that unauthorized
personnel and/or equipment will be denied acceas into the pro-
tected/vital areas. The department must also be able, in the

‘ event of intrusion into the protected area, to neutralice the
intrudezs or deny them entry to vital areas until assistance

{ arrives.

2.0 aRregm ACTIVITIES
2,1 ORGANIZATION

{ The organization of the security department for THI Unit II be-
came effrective vanuary 1, 1980. The department consists of a
security supervisor, a site profectlon sergeant in the capacity
of administration/training, site protection sergeants in the
capacit: of shift commanders (Duty Sergeani3), an administrative
assistant and sufficient site protection officers to man the nec-

essary posts.

; 2,2 SECIRITY SYSTEM

A nev system for access control into the protected/vital area
vent into effect the latter part of January, 1980. This is a
computerized system that simplifies record keeping and expedites
the entry of authorized personnel. 1t also asaiata the security
department in exercising positive access control into the vital/

protccted area.

s 11-1
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New Security procedures for T™I Unit II have been ninety percent
completed and are now in the review and approval cycle.

A nev and separate badging system for TMI Unit II employees is
being implemented and upon completion will assist the employee in
needed access, and enable the Security Department to have more

positive control of the personnel entering the vital/protected area.
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APPENDIX 1 - ANNOTATED SERUENE OF EVENTS

SECTION PAGE
Narrative 2 thru 99

Figures 1 thru 65 100 thru 162
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00108:38
(0303135}

00:03: 06
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00:03:08
(0405145)

00:05:13
(0405:32)

00:03¢:13
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00:93:28
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o pomn i

The sparator atarted Tntersediate Closad Cooling Weter Pump A
{1C-P-1A) in prepazatice of pwtting @ second Letdomm Cooler

te sorvice.

The stor feitiated letéomm flow st @ rate §reatar thas 160
galloas por mtsute Ln se sttempt to Taduce Pressuriser level to

th9 aoTmal vange.

Presaucizer level woseaterily atopped ita ehatp fuczesse st 377
Lache begas to dactease. It reached @ winimum of 373 Laches
end egatn atarted to facresse ot 00:0%:2) (0406:01) (Figure 3)-

fazinas Preseuziser level fndicatios ta 400 fuches.

The Onit 2 Shift Suparviest cleacrsd the trip niguel froa

Coudennats Tump 1A (CO-P-1A).

The Uait 2 Shift Seperviesc sterted Cosdessote Pump 1A (CO-P-1A) 1a

o= stienpt to estadlied cosdemsste [low. 1t wme oot recognized

that a blockage exiated ia the coudensate to booster pump [low peth due

te the polisher ocutist velves balng shut. la additice it wme sleo sot

veelised thst asate pump 13 (CO-P-133 was rusning dead hoaded.

The tmit 2 Lt Supervisor sttempted to stert Condensate Doaster
Pumg I8 (CO-P=28). The pusp tripped {awrdistely due to a low

suct ioe pressure.

The Outt 2 Shsft Seperviesr asgeia ottemptad to otart Cosdessete
Sosates Pump 2B (CO-P-23). The pump tripped iseedfately des ts o

low swctiom pressure.

23

the
AB at 718, ST et P8 ond FLIY,
WP, ocg) 800 (7)) ot PLS,
AP cufoff (Delsy I 5 miomtes)

= at TV

AP (Range 0-160 gps) (Dalsy S 3 wleutes)

C at PLA, MU (uncompensated) et PLS

AN et PL17, 'YR(A) end ST et MLS,

AP soce/trip esd oefoff (Deley = S miautes)

AN at M7, Me(A) and ST at NS
AP wora/trip eod cu/off (Delsy I 3 minutes)

AR st FLI7, WMB(A) amd ST at RS

AP noce/trip (Delsy T S alovics)

AR ot ML 17, MR(A) oad ST at NS

AP wetw/trip (Delsy 3 woutes)

iy

TOR 0M, Bev 2
April 3, 1980

$e2a,8L,8¢.%¢

N, %

28,34,92

20,%4,91, 9T

20,34,92,9T
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Eveunt

03:43:100
1{6745:37)

03:45:00
{8745137)
Appramisete

0314327
{0766:04)

09148:29
{0749:09)
Agptoximate

03:95:99
(9738116)

83195199
(07381 16)

te %o 7187. Later om Ravrch 20, 1979 en edditions] resietesce
S7id439 wee coumected te Loop B bet leg ecasor emd gEve resuite
otailar o Loop A.

The felleving self-powered srutrem detectory were goisg affscale

betweon lovels 1 thromR 7 which »ds te the tetel leegth of
the coro (4P, TR, 1N, 78, 3G, M, 1D, SO, 89, 5K, 10M, 1iK, 98 ol
). Thie ham Dees attribsted te the high teaporatures axpe fenced

19 the core.

The resctor cat-of-core source reuge chsasel (Wi-1) $ndicetion

tacreased eherply from sbost 2.2 8 10° comta pec secosd te 4.9 ¥
lo, comte por setoad. THe resctor cut-of-—<core interwediste racge
mmal (K1-3 sed Al-4) fedicetions were off ecale lov sed d1d wot

respeed.

The epereter fattisted pressurizar oprey flow te sssfet ia lower
Sescter Coslant Pystem presswre vhich Wad repidty Incressed frem
spr wimactely 1400 psig te 1700 poig (Figure 4). Presseriser
spray (1oe wus eoivteinsd watsl 04:20:40 (0822:25).

Makoup Tath Ares Nonttor (WP~R.206) edvenced off ecale. levele
ta fval Bandting Bridpe S. (WP-R.210) ond Reector Doms (8P-R-2(4)
scabiitond ot 1S5 8 ll}2 L7 T

The Rescter Puildtng Isoletio® and Cosling portion of Zaglasered
3afety Posture traia B ectuated o= feacter Builéing Migh

proncure. Tha serpatat fe 3.98 petp (Pigure 51).

interwrdtore Ceolirg Pimp 18 (1C-P.13) cripped eutcanticnlly My

the Paginoered Rafsrry Fostures trala R actuation,

AP Sad/sore (0 e 2000 ab) (Pelsy = 44 wimstes)

SI-1t 1@ eed 6C at FLA
S1-3: MR eed SC ot FLA

S1-41 MR sed OC st M4

I3 SPRAT; ST ot MA
BC P ™ sed 5C st A

A8, VB eed W st NL12

AD ot FL1), ST ot PLI aed MLIS

AP sct/trip (Deley S 46 atsmtes)

M, 57, @ "mm’ end WA(F) at PLD

AP on/eff (Deley > 48 nimeres)

TOR 044, Rev 2
Mpctd 3, 1900

Referency

1 .“l"

28,00
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TR 044, Row 2
&dpril 3, 1900
Time — Evest —THatios Aveilsble to the Operater _ Referesce
00180113 The eperster started luterwmdiete Cocling Pumy 1B (1C-P-in). an, g7, KB(r ) sud MB(F) at PLB 2
{0800:50) b1scCy
AP cw/off (Delsy I 47 wisutes)
04:08:19 The cperster started Interundiste Coslieg Pump 1A (XC-P-1A). AR, 8T, vllr"‘a) sad MB(P) ot FLO 2
(0800154}
AP ow/eff (Delsy = 47 miontes)
04101023 The firet offeite tediation msuitor tesm wne dinpetchad to aenovte Oait 2 Control Roam notified of Rsdietion Levels et (%3
b the raftetion level st Dstector ¥-11. At 04131123 (08:32:100) » Detoctios W-1l.
Teasered voles of less thse | wlt/hr {a ruported. Detector W-11 1o
1scated ie Coldeboro, Pemmsylemsis. Offeite rad‘atios wmmnitorieg
coetisved Sariag ths remaisder of Harch 20, 1979,
0d:02:03 The tresd 10 Iscore Thermocouple Tempersturee iocraeseing adove AP scra/bed {out of reoge O7-7007)(Delay I 49 micetes) 2a
i TOO? stopped. The iscreesed resctor core coolirg wvas s reeult
of chs memwal high Precovre Isnjectiom scteeties. The following
Iacote Tharwmcoaple Tamperateree decresesd below TOOP ducing the
st tvelve wisstes,
M - 680.57 Fe 2377
36 = 894,00 M = 90.TP
AT = §19.39 100 = 693.79
129 « 9s.9P 117 = 580.3¢
04103123 The Auvxilfary Muildieg Puhoust Yons (Ag-B-0C sad RR-E-0D) tripped 8C asd 8T ot FL2S 38,98
A(,:::;::. opoe reteleing o fire slare 1s the Axxziliery Batlding. Am
Iastrumset Porvman wvue send teo the Awsilisry Buildisg te defeet
the elemm.
m:g’ The Wedel Rovm doot vhich consecte the Deit 1 omd Ouit 2 Auntliery Oait } Crwtral Room Wetified of Xndel ¥nmm dnor stetue &, I,
v

Seilding vua she locelly te stnivlee the sprrad of oirbome

radiosctive amtoriele te Deit i.



cs'wgag 30 13 pee 23
(sednerm (¢ O Lvyeq) 3jo/ee av
1 (w pee (P 019 o

5wy

(se3nsta Zg 2 4918Q) peres)ep/uice gy
€14 Poe CU4 20 13 °CIU 30 v

403

19
*pessiyyy

101200 oq)

{1vs0180)
dany Bujjee) ejujpomreru] peddeire ze3v22do o otsotivg
()
Jodwm Q01 WEY3
0 sse] 1982302 DSV S pes oejiRI|pu] An(] ®iee ¢ Bupaseeqo
38339 (Vi=-4-08) V| dmny Ine(ee) 3013wvg peddein Jeisieds oqy
8791 sseg
=3 ‘saojey
(v1:0000)
oy 181001%
cpeysIjop

pesiemes @ BI9IL °V 839} seamisy £19)vg pesdeeifug PO ey red

Bujjess pus e0120109] DujpEng 301380y oq) PeIEs(3 seivisde oqy




-~ r - fr— r—* r - r ] e
Jise Event
08217112 The cpereter atopped Resctor Coslawt Makewp Pmp 1A (YD-P-1A).
(0817:34)
(. T3182% #] T™he Operater etopped Resctor Coolant Maksuy Pump 1C (M5-P-1C).
(0817139)
Bv Rescter Coolest Makeuwp Pusps sere operating.
04&:18:87 Mllovieg ee wnseccessfal start attempg, the operetor pleced
(0018:36)
"abovp Pump (A (MD-P-1A) costrel evited in the Pull-to-loch
position 1o prohidft furtber wase.
04r1%162 The cperator etarted laterwedinte Coolirg Pwmp 18 (IC-P-18).
(00191 39)
04119:0% The Rascter Dullding lsolation sad Coolfag portics of EZnglesered
(0019:42)
Safety Festureo trete A ertwated cm Raactoy Duilding Bigh Freseure.
The setpoint 1s 3.58 pess, (Fizwre S1).
04319308 Bucey Neet Ramgvel Pwp 1A (OB-P-1A) otacted sstomscically by the
(0919143)
ingiesered Safety Peatures trois A ectestice
048:19:08 Intersediate Cuoling Pump 1A (1C-P-1A) tripped actosaticelly by the
(0819:143)
Bagincared Safety Ferotures trein A ectestiom.
04719:34 The operater defrated the Seactor Duilding Isalation and Cevling
{0820:01)
porrion of Cogineered Rafety Pestures treis A.
[ 2338 % ] The oporator steried leterwdinte Cooling Pump 1A (I1C-P-14).
{0870:0%)
0421133 e oparater started Reactor Coolast Makewp Pumg 1D (MO-P-18).
(e M)
Apptosinete TRie Besctar Coclam Nslewp Pump ree feor tle veastnéer of

Fereh 28, 1979,

1 lom Avai the atet
ST and WB(A) ot PLY, AR ot NN,

AP sove/telp (Deley T 33 elsutes)

ST and MR(A) ot PLY, AR ot PO,

AP worwm/trip (Deley Z 33 wiwates)

Coatrel ovitch handle poeitien

M, ST, '-"Dllﬂ) ead WR(P) at PIB

AP ce/elf (Deley O 33 misstes)

AN st L3, ST ot M1 and NI
AP ect/trip (Del®y T 33 mieetes)

AR end MR (P'lm"ﬂﬂ.l. ST st PLY ond PLI)
R(4) ot ML

AP sorm/lew end ce/elf (Delay - 33 mieetes)

-, 8T, @ (V’“a) ond MR(T) st PO

AP on/nlf (Doley T 39 alnutes)

A® ar PLE3, ST ot PLI snd PLII

AP sore/defested (Deloy. 33 wisates)

M, ST, ) end MR(P) ot P1B

"™ (Pyrece
AP on/eff (Beley T 33 wimstee)

ST end MR(A) ot MY, AN at N8,

AP norw/trip (Delay T 3% mioutes)

™R 064, ov 2
Mpril 3, 1980

Beferousy
20,9¢,97

18,%¢,%,97

28,2¢49¢,8¢c,
0z,%

2a,6s

38, %¢.90,9T
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TOR 044, Rev 2
spril 3, 1980
Tise Eveunt Informstion Avetlable to the Operater Refsrence
09337338 The slare printar wee returmed to service sad the alerm fumction AP (Selay - O sisutes) 2
(0910:03)
wee transforred {rom the utility printer te the alare printarg.
09:18:00 The opereter closed the Flectrometic Relief Blach Valve (RC-V2) ST st NA 35,3a,10
(0918137)
Apptomiante 1ia e sttawpt te cowpress the reactol coolast end coadsnse the
otosn {0 the Reactor Coolent System.
03:.%:47 The cpereter atopped Decay Nest Ramovel Puwp 1A (DN-P-1A). A end W& (P ) st PLB, ST ot PLY end NL1Y 2e
(091914} pIsCa
This pusp d1d mat start antomstically oa the neet Ingloeered Selety WR(A) at LI
Pestutes treis A Actustion, therefore the pusp coutrol svitch must AP sarm/low esd oe/oft (Delay > 86 minutes)
have dess placed $s pvil to lock positios et thie tims.
PLART FTATUS

All Sesctor Coolant Pumps (RC-P-1A, RC-P-2A, RC-P-1B end RC-P-22) were
stopped. Seperhested otomm ond gas were present $u the wpper Reector
Yeosel Srscter Cootent Syatam hot leg regiocmn. Attermpte te oh
rescter coolast (low weing Reactor Coolsmt Pump 1A (RC-P-JA) hed mat bese
succeosfule. Thae Seactor Coslant System het leg twmperature comtisued to
tedicote off-ecele (§.¢. Sreacer tham §20F). The Reoctor Coclast aystem
cold leg crmporaturee were 180 P for Locp A end 2237 fov Yooy B, asd beth
wore decressing (Figetes 21 amd 26). Steas Conarotor A level vae st 4ST
of tha cpereting tenge (Figwre 39), <Stesa Censretor R wae ipolated, wvith

8 1svel ot 442 em tha opereting range {(Figure 39). nse? vaceus vae
lest dwe tO the euziliery ntesm boller trippirg of edequmte maim
stomm prescure. Stesm Cenerator A wen steesing through the Prwer

Opersted Bmavgency Mnin Stean Dump Valwe (N3-VIA). Attewprs to obtaie e
netosl cpeveting Fr wel of 220 facheq of weter and catablish
pressure contral ualng the Preacurizer sere not successlule. The Plectronstic

n




lise

—— — - —

Bvent

Reltef Blech Valwe (RC-V2) wae cycled to seaiat ia thie effort, reseliting te
1acressed Resctor Building pressure. The firet 2aginesred Salety Festures
sctustion oe high Reactor Building preseure wae received and, four
atmutes leter, bypsesed by the operator to re—sotedlish cooliag water to
vattous plast equipsoat witiie the Resctor Butlding. The Reactor Suilding
gressvie costissved to etey ahove the feclatiom irip eetpoim: for appromi-~
wately 1.4 bhours (7igure 31). T:e Sietioo !tansger made the deciaion to
saistais contiswous Righ Preseuse Isjection end locrease Resctor Coolent
$ystes pressxre is an sttempt to rondense the superhested otoas and gse is

the Resctor Coolast Syetem. This firat attmupt lssted for approzisately

2 doure.
03:20:00 The operstor tncressed Reoctor Cooleot System presowre froe 1250
(0920:37)
Appronimate peig to 2100 pesg during the emsuicg 43 etivutes. Reactor Coolsnt
97stes preseure vns thes melotsined at 2100 pely (Figure 4).
09:23:34 The cpetator clesared the RAerctor Builéing Isolatico and Cooling
{0%24111) A
portion of 2ngincerad Safety Features trais A.
03:23:34 The Raactor Building 1solatioe and Cooling pertiom nf Frginecered
(0924111)
Safety Foatures trais A Actusted on Reactor Suilding high presswre.
The cotpoint 1o 3,39 peig (Pigure S1).
03:23:34 I1ntervediste Cooling Pamp 1A {IC-P-1A) tripped eutosaticelly oa
(0924:1))
the Ingimvered Safety Festures treie A Actuatios
03:23:42 The operstor defested the Reactor Bullding Tsolstion and Coolieg
(0924:24)

porttom of Faglineered Safety Features train A.
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Inforestice Aveilabie to the Operatef Reference

AN (Low-2033 sod Lovw/Low-19709) at 7O b Y
'S sod SC et N1
AP (ma®wy clearlog a'erws) (Delay - 88 mimutee)
AN ot PL1Y, ST ot FL] and PL13 2
AP norw/defeated (Delsy 5 90 mioutes)
AR at PL1Y, ST st PL) aed PLIS 20,60
P act/telp (Deley 90 mioutes)
M, ST, & ('DISG) and MR(F) ot M3 2
A? ce/ot? (Delsy - 90 aimutes)
AW at PL1), ST et PL) and PLY) 2

AP norm/defeated (Delay I 90 sicutes)
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P

Time Eveat
03136284 Salety o logic of the Eagieesr Sefaty Peatuses traims A
(e832181)
end B tesst oo lacreaeing Reactor Coolaat Syetem Preseure.
The eetpoist 15 16693 peig.
09199:27 Petom iver Safaty Velve (RC-213) discharge 1ice bigh temperature
(0940:04)
alere reset. A valus of 192.67 vae recorded.
93141100 The operetor cirered the safety imjecticoa portise of Bagleecered
(094114))
Safety Yestures trulas A zad B. At thie time all Engimevred
Salaty festuree are 1o an arwed condition.
03143:09 The cperater openad the Zlectromstic Reliaf Block Valve (RC-V2)
(0943:06)
Appecsimste ¢ etop the Reactar Coolast Syetem preasvse fucresss. During the
period 05143:00 (0943146) thrw O07:38:37 (1139:34), tha oparetor
pted te 4 the otend 1n the Reacter Coolent fyetoe by
anistetaing bigh presswre flajectice end costrelling the Reactor
Coolsst Syetem pressute et sppramisately 2100 paig by cycling
2C-92 (Piguse 4). The Reector Building ptessure and temperetuse
teflected the cycling of AC-¥2 (Figure 4%).
09143:27 The Rlecttosatic Ralief Vales (RC-12) dfacharge 1ipne high tempereture
{09%44:00)
slerm wae rucaived. A value of 214.7 wme recovded.
03144100 fresaurlaar Safety Valve (RC-Ri3) discharge llne high tempersture
(0944:38)
slere wme received. A value of 203.47 was vecesded.
03146227 Pressarizer Safety Valve (RC-11A) discharge 1line high tempersture
(0%47:04)

elers wae recoived. A velue of 205.9F was recorded.
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april 3, 1980

Rufesence

AN at P11), ST et L) end NL13 1s

AP teip/oors (Deley T 93 aioetes}

" et PLIO 2

AP bigh (2007)/ecore (Delay ° 97 atamtes)

AR et PLI), ST at LI sod FL1Y 2a

AP scre/defested (Delay = 100 winutes)

| T4 21 MR sed 3C ot P2A 1.33,%,9),
R,%0,%,10

RC~-V¥2: ST ot PLA

R3 P3: 3C et LY

K T: ¥ et N2

W@ at IO 22

AP high (2007)/norm (Delay = 100 misutes)

@ ot PLIC 2

AF Wigh (200F7)/ncre (Delay J 101 misutes)

W ot PL1O 2

AP high (200F)/acce (Delay T 103 winutes)
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lime

Erent

18121239
{1322:12)

18:24329
(13533:00)

11324123
(1337:19)

stiaset2
(1329:49)

11128382
(1329129)

11:129: )
(13301990
Approminste

12132137

(1333:14)

[§83 \ EY T
(1834:21)

Fressutianr lovel atopped dect astag ot 174 taches aad otartad

slowly incressing, golag off scale Surieg tde nezt howe (Pigure 33).

T™he Rlactrometic Reliel Vslva (8CA2) dlecharge lise high temperstere

elat® reset. A tamperasure of 191.9P wee vecatéed.

THe cpasater roquested the camputer to primt ths emutlet tesperstere

(RC~10-TR, RC-10-T22 sod RC~10-TE3) of the Electromatic Rellef Velwe

(RC-22) aud the Preesurizacr Sefety Velves (RC-RIA sed RC-RID).

Respection values of 156.77, 170.67 aud 174.7P wmre indiceted.

T™he cpeceter stopped Beector Coolant Makewp € (m-p-)C).

The speteter da-evergiss ssuriser Bester Croope | ead 2 due
te the low precsurizer level. Sils pressuriser heatar growpe

vece evailedle ot this timm.

She Avniliary Soildteg exhavex fase (AD-1-3C sud AB-C-80) ety ped.
Altbocws contsaicstion levels 1a Unit | Peel Gsadlieg end Auxiliery
Buildfeg, ead Dofit 2 Castrol Roem begen te isciedss. The reason

for these fans stopping 1o unbPove.

The aperstor ecerted Bractoc Coclont Ralesy Pamp € (MU-P-IC)

to rates LAy pressvrizar levsl.

The eperstor started Buergtwxy Peahwmcer Pump 28 (KF-P-2B) teo

fecrense Steen Conerstor § level.

TR O4b, Bav 2
Apzil 3, 1900
] 3] LtotheOpesater = Beferescy
K at 1A 1
w et FLI0 2n

AP high (2007)/eers (Delzy - %4 wimstes)

B (veley Z O aisstow)
AP high (2007)/sore (Delay I B4 misutas)
P ot MLIO

4B ot NS, YMA(A) saud ST et NI
AP soru/teip (Deley I 05 wmisuten)

ST ot NA

AP vora/trip (Delsy I 83 uiwutes)

Exhawst Yase: SC sed ST at F12Y
Rediatioce Levéls: A sad @ (Usit i costtel rem)

R sed NP ot N12

AN at PLA, MR(A) and ST ot NI

AP sore/trip (Delay T 84 wimutes)

ST, !&(A) end = (P ) et NA

DI13CR
AP oa/oft sad low (B73 psig)}/eorm (Deley I 89 atvutes)

2a,%,9M




p o

~1ime Event
(3% -7 " ] The aperetor stopped B Coel Wokevp Pump C (HB-P-IC).
(1334:15)
£1130:30 The sperster sterted £111iug Stemm Coserater B frem 37X to
139318)

972 en the Cperating tenge ia o0 sttempe to imdere matural
afecalotisn (Pigura 39). The 37T level wne renched at 11¢52:04
(1952¢41).
T4:48e22 Thae speretor emergized Proasur Neater Croups § and 2.
(3545:34)
Sia presuyiser beeter growpe Were svailable at this time.
11:09:23 ™e Ael Peodling exhovet (low flucti=rad during the oext threa
(15%0:08)

Apmmonimste bhowre. The resscu fer the flow fluctuatine ¢+ '=.sowa.
$11:352:62 $ters Comarsticor B level fon rmache’ 97% oo the Operating
€1532:41)

reage (Pigsre 43). T2a operater etopped Guecgoncy Fesdweter

Py 29 (SP-P-28).
12110453 The plast -eiﬂ roqunted the camputer te priat the felloving Incore
(1611:32)

aple Owtlet Temperetures. The following vslwes were recorded.

6 = %,y G o S04 0P
TR - 39097 SH o 0on, 0y
9 = 00s, 0 5K o ¢ee 09
s @ = 362.17
8 = 04s 0P ™ e ¢00,0p
7 » oo, @ B = ceo, %
12 = 000,69 M e tes 0p
0 = %00, 9

Sote (09,4} indicoten thot the eignal wae ocutsisde of the

covputer range (Rangs ~ OF to ?00P)

TR 044, Bov 2

Apsi) 3, 1980
~laformation Avellsble tothe Operstor = Refers;ce
AN st PLO, MR(A) ant ST ot PLY 30,5
AP seru/trip (Deley I 83 wiumtes)

SC (opersting rawge) at P4 gad PLS 1
8T at P1A 2
AP norm/ {Deley 2 G4 mivstes)

9C snd BT et P12S »
SC (cpereting range)! et PLA end LY 1.28

ST, M{A) ond W& "nus’ ot FA

AP ea/e?t ard low (073 peig)/more (Deley I 99 misuces)

UF (Beley I @ siscutes) 2e,9¢

&P sora/bad (cut of tenge OP te 7007)(Deley = SO misstes)




—

~liss

Prent

12:38129
(3633:00)
AgEEcminsete

12129:2)
(1$39:00)
Apprasinate

12330129
(1635108)

1213439
11633138)

12:30129
(1637:08)

12143100
(1643137)
Appt caisate

12:44:3)
{1643130)

12:32: 09
(16352137)
Agproniaste

121381393
(1659310)

13102123
(r103:00)

The cpereter cpened tha Rlectromatic Relial Rloch Valve (RC-V2).

Tee cparater stsrted the Auxiliary Building exheust feus (AR-R.9C

ad AR-2-BD). Aflrdezne costeminstios levels te Duit 1 Fuel Rendlieg

asd Anxilinry Duildinge, snd Uuit 2 Contrel Rocm degau Lo increase.

The Electsamatic Ralief Valve (RC-R2) diecharge 1ime high fempeceture

sler® me wed., A tvmpeveture of 233.0F wes recorded.

Pressu icec Safe 7 Valve (RC-R1B) diecharge live Migd tempecsters

alere we seceivwmd. A tempereture of 203.2F wma rvecorded.

Pressuricer Safety Velvw (RC-R1A) discharge 1line high tempersture

elsre wes received. A tempereture of 201.47 wae recorded.

The apecatec closed the Zlectromatic Relief Bloch Vslve (RC-¥2).

Pressweicer luvel tndicstion cams oe scale (rigere 33).

The operetor cpened the Electromatic Relief Rfceh Velve (RC-V2).

Pressweizer Sefety Valve {8C-R1A) dischergs liae high tesporestuse

alare reset. A tewperotes of 192.27 wee recorded.

e cperster started Conderwes Vocnum Pump 1C (VA-P-IC) e e
sttampt te re-estsblish vecuwm. The emniliery beiler had been
ratuzoed te sorvice ond was oupplying gland scalirg otess to the

sais tuthbime.

n

Information Avetlable te the Operater

TOR 044, Revw 2
Aprid 3, 1900

Spencs

§7 ot PLA

Sxhauet Feas: SC end ST ot FL235

33,2

B,

Radietion Levele: B anmd P (Duic 1 Coutrel cooce)

R end 'P ot NI2

" et NLIO

AP bigh (2007)/eore (Delay J O sisutes)

@ ot M.10

AP %igh (2007)/nore (Delay O wisutes)

W ot NLIO

AP high (200F)/sore (Delsy = O minstes)

ST et PLA

SC at 4

ST ot FLA

P ot M10

AP Wigh (2007)/nerm (Delay - O aisutes)

ST ot NLI7

AP on/oft (Delay - O minutes)

3

3}

28,48



26
*(21 2anl14) 02a000)d saindy 100100 301003y Bujsves v} dq emielg

1600 2013003 043 6] wwsle Dujujoee; Byl ssuapeod 03 3dmeye e waew)maddy

(3} Yid o 3 85 (24-28) eages Wpeid ~.=...- 232000220(3 ) P s00iede O :.u““_.nu
colinyauip TRIIZd y ywe) oo} Sam)
(3) pos (ZU-D8) @ajvp P5(e8 73 30mw0I200(3 OQ) s 2001 Bujpii®e Ieidwes
oql 0 Byl pur Selsly WElee) 2e23esy e4) Gau} AS]] ¥t 12e{e] SIsess i
whe (1) pejosd Bujoq Sha Bi03 2013001 oql ‘00OB™e ) IV} &
POIIRED2 poy Rifdy )8 INE] O 04D 28I Q) (84D 0) WNINLE Pl MR
oq2 eo0 03 oidusidy °Suyp(leg 392wey oy of evjed MRl gz e

posss) Plya SEji0icEsp Gmbooged PSP MELIIN] $9]30) Jemmm ——

o} peitnons BEIpIIng 3833082 043 o3 (IN-24) .!-—cn P16y 3o 26
wieiyd ; sed (31 oBpd) Syed og9 % pouj maca 1ndg woteey
3813008 3 jdesm ‘Sedo sen (IA-08) malma PULE Pl NI
ol *(eC © F14) oBves o10i0ds 0q2 Jo E(§ 20 (GASL ¢ QAP ‘PRIviesy
omn ¢ 10030y eevlE ° (¢ 0iaaf)y} *Guwma oucuoso g3 3© TL{6 omm (0] ¥
A03Ni86 WNAl§ ‘0Ijal0e au 20gjeq emere L30y1isne oq3 e
203)% PORIININS SEa WREI0s JawEapuc) “Gus( OIW BY PSP asy)
80129 [RI213 {¥IIee pes pewdeiied oy mele Su] 394 ¥V ooy ol “Oey
0q g doql pes =2y 15000a S023WeY M1 BF pee}e 630 Pue ERelg as

4
eian g -3-28 Pee §1-4-J% ‘VI-4-0u ‘Yi-d-0N) edeny 3ee1es) 2023wy IV

0LV L8VM
(e0renym g ° 4oysq) Fyefee v
weessd
7 LU 3 3§ *(V1=d-Ya) VI éeng Eme2ej Jo@msypmm) P¥11010 JsdJisd o LT3
(e0reupe g S £o10q) ®i08/(400C) WhIR &V ©PoPi0203 08a (3°Z6] JO 0imwisdm} ¥ °IOMMI Wiele

(o0090¢1)

[ OtuW 3o & e msodmn) w5y ®0)1 ofivgrep (S813-08) saiey L1sjvg 20y meee i [ {27 14
BRBLBIN T 3enisdg WY &1 STy wajaeeager Jusag ] - Lo




~lia

Event

13:23:04
(1723:41)

1312459
(17251 %)

13:26:09
(1726108)

13164323
£1743:00)

314:23:28
€1826103)

14123131
(1826:08)

14:32:81
(1832138)

341341230
(1833:07)

The cperater etarted Reacter Coolamt Maksup Pimp C (YO-P-1C) te

further fucranse Reactor Coolaat System pressura.

The Kleaciramstic Rellef Velve (RC-11) dischaige lime high temperatsce

elezw taset. A veles of 192.97 wes recorded.

The oparator de—enmergised pressuriser Bueter Groupe 1 aed 2.

Bix pressvriaser bestar grompe were evailable ot this time.

The operator startad atesning Eteam Ceverator A te tde coodensor

waing Tusdice Dypese Velwee (WE-V25A aed F3-V253).

The operator eseryised Pressuriser Beatar Croupe 1 eed 2.

Sz pressusisec heater gro=ps were eveilsble at thia time.

T™he plast eteff rag d the comg

te primt the following lecore
Thermocsuple i tlet Yesporsturss. The following valeee were racerded.
O = ese,np 9C « 800,09
90 = 000,07 87 = oee 0p

Boeet (008,8) fadicstes that the aigual wse outside of tha

computer ronge (Ramga OF te 7007)

Safety jajactioe logic of the EBngleser Safety Fsetutes
traies A and B reoet on isrreasiag Rescter Coolant Syetem

pressutre. Tha setpoiet fa 1063 psig.

The opetater cleated the Safaty lnjection gortiee of Eaglecered
Safety Testures trafns A and B. At thie tise oll Enginecared
Safety Feateres ave ia es arsed conditice.

93

afe e _the Tat

W-2-1C1 AR ot PL3, MR{A) aed ST st FLI

AP worm/tesp (Delay = 0 adsmtae)

SC P M end 5C at FMA

1 ot IO

AP Wigh (2007)/acre (Pelay : 0 misstee)

€ ot NA

AP morw/trip (Deley T O wmimntss)

S-VBA/230: et L S

ST at 1A

AP vora/trtp (Delay = O wiwetesn)

OPF (Delsy 3 0 wismten)

AR st FL13, ST at PL) and PLII

AP vore/teip (Delay = O mimutes)

AR at PLI), ST ot PL) acd PL1D

AP morn/bypessed (Delay = O mismtoes)

Defgorege

20,3m,3¢,93

2c,9¢



«®«'<

(emisapm 0 D Lujag) 4

TV 30 D1 PR W ‘W

o4 30 (074 00S2 = Uiy pee Sjed ¢CO - amy
T3ed 0041 = eofaol) W “vid I8 I3 PO W

304 o} seil0ad pue; dedeyg

(eicepm g - éateq) Qv

vidis g e g 4N

(sezsmym O I Lsjeq) 4322/wice gv

€l 30 13 pes (V)WN ‘0 30 WV D14

cm3010 JGivemand odmny dnayil poe odmny Weiee)

st ies)

2e3wey jo Lmmms ® 19126 9 294N oq) privesbas 2e3eieds oqy LTt est
‘ssi1mme Jod 920803 O] JNOQE Lpsele wem
eejiedgpey (9CI-U-dll) 3011808 8018 IPes 20p3s360 Sup[Ing 8l jalsg pee
103100) pue ($1Z-U-dU) 401Tucm sejwipes Suipiing ujipesm (04 o

({1149 Al
10ajele 8Oj10)pes Sy IjN aewy Buiplieg Sujipeen VO (D)
(91Z-4-d1) acijeem selisgpel seay oluiolg Tveodsiq savey (3)
(ZEZ=N=-4N) 201iscm way30 pel 18Ppjiia) eeed)y Setpitag Lae3ismmy  (Q)
(96 LC~4=40) 1531008 8o 20} pua RV 3jeq olmy Sujpling 283300y (9)
‘Sejove oy OIS

(00 10061)

poamjised pes 01930 @5 PelNdjpu] SiCiTean Bojwipel Sajasile) oy (6213 Sl }

eyswyae sddy

Q@rgenn)

o(yt eanlgg) Gged TLCT payIwes esampniil serely 2es(ee) 20 3wwm SCovgavl
cpoi01op sua {§230168)
16036t ®3 (6S:BYGL) LBVl ®0a; viep Semame WIC(® Oq) ITREma

wciovet)

o oy cowet0ad pue) 20ded 03 sup PEeq) 3R] 108 ieveiid maeye oy b g3 A0 4]
csmsevsd wsanig Weiee) 201300y W} eeweadn] Pdel o) @[ N

({S311] 9]

(O1-d-a1) 3 Swny dnsxzy 180tee) 2023wy 1 sersaede oy sEYINt

Iseag — Wy




(ed3eem T Lsyeq)

e g I Leyeq)
»x'n €U 10 (V)W pue

o is10q) soy/mi0e
cu e (Y

1 pee CU 1@ 38 ‘PU .b-!‘l-

(ss3samm g Lseq) 13/ms08
x'n CU e ()@ipse  ‘gu I8

(ssisam g = Cotoq) eeniee w

€14 pee (Ul 2W 33 u

td
(ssreemm g =

(v “8) V1 dang 3wetee) 303

a1 18t as5°ce¢
46°0%C = d0°v0y

d0° 10y = a9°%L§

spmgdee Qf 10;
Su33amie 30 IMeass ¢ omn Sujfee)
"109) 30308y pEeveide] ‘slsmye 199% B3 1040 JOOL wORI

83 posusilap samisiedm [dncdomieql 01039 Bupaeie) sy

gy a0 [ R 1 2Y [ oy
°“wogiee Y

€ pee  eeyv g & Lytesgaes
pe22030 pos ol pe aveg Leveg
meoeid ewje jew] pE L} g |2 oap

amy 4 3wy 3v0feR) 300 [ 1) eym u

*Byed ove| moyoq T
[ 1] e e | ® 2 s} @ pe® Y wE}®

ez o &Lie pess 1993 soy ofu] Lyvgeg Bt




= - —— —— o ~— —— — o
Ji=s Evemt
13¢3%107 Tve sperster mammglly dypsssed the Safety Injectioe portion of
(1935:40)
fagiseered Safety Feotwres trafss A oed B.
15:33118 Safety lajectisn ectwatfes logic of ths Kugieser Safaty Features
(1935153)
tretse A end B teset ea {scressisg Rsector Coolant Systes
presswme. The setpoist is 1663 psig.
19130142 The cperatoc stopped Lsacter Coolest Rakewp Pwmp IC (MU-P-IC)
€1939119)
15139137 The operater closrad tho Sefery dom pottioe of Roginesred
(1361 08)
Safety Pestures tratos A ond B.
15149116 The sperater stacted Reacter Ceclest Makewp Pwep 1C (MU-P-IC).
(1949193)
19:49199 The sperstor started Reecter Coolawt Pump 1A (RC-P-A); Rescter
119381 30)
Coalost pCevewre dec from 2190 poig ts 1300 pall, Loop A
eotd lag cusporeture docrocend fran ISP te 2607 and Loop A
Wt 1eg temparsture remetsed offecale lovw {S.0. less thes
5207) (Tigeree 14 ond 34).
19150108 Wsecter Csolant fyeten Loop B hot leg tewperature decresved fres
(19501433
offocele bigh (geester thoe 6207) te offwcale low (levs them
2”07 (Tigere 29).
191950119 The spevater bogen te V7peee the Safety Injectice pertios of Ungi-
(1950150)

soored Bafety Pesturse tretan A ond B Vecsmes Rasctor Coolem Gystes,

T yy | AiTETR T T Frep! ) g I e
TR 044, Bev 2
Ageid S, 1900
rajlsble to ., Relvumge
AN ot FL13, ST st PLY eed PLLI) ™
AP sora/dypessed (Deley I O mtestes)
A3 ot PL13, ST Bt Ll ead FL13 28
4? sorn/trip (Delay I O siestes)
AN ot IFLS, MB(A) ond ST ot PLI 28,3%¢
AP sore/tzip (Delsy S O mieuwtes)
AR ot PLII, BT at P1) ond ML13
AP vore/Vypessed (Deley I O mtsstes)
AN ot 718, M(A) and ST ot FL) 20,%¢
AP sorw/trip (Deley T O misutes)
RC-?-1A1 ST, M{A), WR(P) and BC(A) ot AN 1,203,
0,9),98,%,
M (erip) oc PO ” .M
AP nore/trip ot PLE (Delsy J O alontes)
[ tcl W st MLIO
BCPr 'R ond OC ot NA
Ar(2igh = §127) et PLO, SC ot PLN ond WP st TLIO 1
M et LI, ST ot FL) and NL1) 28

AP soraNypssend (Deley = C aisvtes)
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Pigure 16 R2CS Flow Rate Vs Time after Turbine Trip
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Figure 25 RCS Loop B Temperature Vs Time after Turbine Trip
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