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FERM] 2 RECOVERY PLAN OVERVIEW

Mission Statement: Provide an overall coordinated plan to maintain centrol
of the plant and efficiently utilize resources during the investigation into
the root cause of the December 25, 1993 incident and determination of the
final recovery plan for power generation. The following goals are integral
tc the above mission statement:

Place and maintain plant in stable and safe condition

Determine cause of turbine generator failure

No injuries, rcontaminations or unplanned exposures

No impact to the environment

oo0oo0oo0

Organizational Structure

See attached Qutage 93-06 Task Team Organization

Tea= Action Plans

Each tearm will prepare an action plan per the Cuideline for Individual
Recovery Plans. The guidelines will address format and approval by the
Plant Manager. The Plant Manager will consult with the Technical Manager
and Nuclear Assurance Manager, as needed. Status of action plans will be
presented at the daily management meeting. See the attached listing of
Individual Plan Titles, Managers and Mission Statements.

Management Expectations

All activities will be conducted in a controlled fashion per the Fermi
Management Policy, Fermi Management Directives, and procedures. Procedures
shall be adhered to. Procedure changes or new procedures will be prepared
for activities to be conducted differently than as proceduralized.

All changes to the plant and procedures, whether temporary or permanent,
shall be thoroughly reviewed. The plant license, Technical Specifications,
Updated Final Safety Analysis Report and other NRC approved pians shall be
met or revised.

All action plans and investigations shall be thoroughly reviewed for
adeguacy prior to implementation to ensure risks are identified and actions
taken to minimize risks. The action plans and investigations shall be
compatible with the overall recovery goals.

411 personnel shall use STAR (Stop, Think, Action, Peview) techniques in
performing work activities. This includes planning, preparation and
analysis activities as well as work in the plant. Personnel shall maintain
a guestioning attitude. Management does not expect personnel errors.
Management expects the time be taken to do the job right the first time.

Documentation

All documentary evidence of investigative efforts shall be maintained.
Documentary evidence includes checklists, reports, procedures, sample
results, analytical results, tapes, photographs (if documenting information
material to investigation, such as location of debris), work packages,
approved action plans, and other information documented on process of or



results of investigation. Each team leader is currently responsible for
maintaining documentation associated with the team's activities. 1f the
documentary evidence is also a Quality Assurance record, the record shall be
processed per procedure and the team leader shall retain a copy or a list,
including retrieval location, of such records. The documentary evidence
must be made available to the Nuclear Regulatory Commission and may be
requested by the insurance company.

Comsitments to Regulatory Agencies

See NRC Confirmatory Action Letter, Martin to Cipson, dated December 28,
1993

LER 93-014 is due for submittal January 24, 1994

LER 93-015 is due for submittal January 25, 1994

Oversight

Nuclear Quality Assurance will assess plans and conduct of activities
through surveillances, inspections, audits, reviews and general oversight
provided by attendance at the daily outage meetings and Plant Manager's
meeting. Areas selected for oversight will be determined by management
concern, the Risk Assessment Guideline, regulatory and code requirements,
scheduled audits, and past performance. Temporary modification
installations associated with recovery activities will be reviewed by
Nuclear Quality Assurance.

Safety Engineering will assess defense in depth on a daily basis and for the
overall outage schedule. This will be achieved by evaluating outage plans,
schedules and activities to ensure planned decay heat removal, inventory
make up, containment, and electrical power are maintained available as
required. Additionally, Safety Engineering is evaluating anc participating

on the scram team, B3105F031B Valve and the turbine generator assessment
teams.

Additional oversight is being utilized where outside technical expertise is
considered advisable by management. Failure Prevention International will
be reviewing the turbine generator assessment plan.




INDIVIDUAL PLAN TITLES, MANAGERS AND MISSION STATEMEINTS

Water Managemsent Team
TEAM MANAGCER: B. Terrasi

Mission Statement: Return plant water inventories to acceptable quantity
and quality levels, without jeopardizing plant safety or violation of plant
operating license.

Turbine Generator Root Cause Analysis
TEAM MANAGER: L. Fron

Mission Statement: Determine root cause of Fermi 2 MTG trip on 25 December
and develop a plan for damage assessment, repair options, reassemble and
startup recovery.

Access to the Generator area is controlled by the NSS.

The area is QUARANTINED and security is stationed to control access.
The Quarantine will not be lifted until the action plan is reviewed and
approved by Senior management.

Fire Protection Restoration
TEAM MANAGER: R. Kilroy

Mission Statement: Maximize the current level of protection afforded by the
fire protection program by recovering and restoring both the fire detection
and fire suppression systems to their intended design configuration.
Evaluate and restore all fire barriers.

B3105F031B Reactor Recirc Pump B Discharge Valve Dual Indication Response
Tean

TEAM MANAGER: L. Collins

Mission Statement: Determine findings and conclusions and recommend
corrective actions. Determine root cause and recommend actions to prevent
reoccurrence. Evaluate and determine if similar failures cculd occur in
other safety related valves.

Plant Area Cleanu
TEAM MANACER: D. Pettinari

Mission Statement: Restore the plant areas to original condition. Minimize
radwaste generation during cleanup.

Nuclear Fuels Concerns
TEAM MANAGER: GC. Smith

Mission Statement:

1) Verify fuel reliability is satisfactory for Reactor Startup and for
power operation.

2) Determine correct core design loading.

3) Determine Startup Testing Requirements.



Mission Statement: Provide recomemendations to:
a) minimize corrosion product formation and transport to plant
systems;
b) minimize interference with required outage activities; and
c) preserve plant component integrity.

System Walkdowns
TEAM MANAGEK: D. Bergmooser

Mission Statement: Identify corrective and preventative maintenance needed
Lo return systems to service in a reliable condition.

Structural and Support Systeas
TEAM MANAGER: A. Alchalabi

Mission Statement: Walkdown and visually inspect plant structures, supports
and components for structural damage. Evaluate potential impact of "seismic
alarm."

Scras Team
TEAM MANAGER: J. Contoni

Mission Statement: Identify the initiating signal for the Scram. Review
the plant systems and equipment responses to the scram. Evaluate any
significant challenges encountered while responding to the event.

Financial Controls
TEAM MANAGER: R. Franklin

ission Statement: To account for all costs associated with damage
assessment, cleanup, repair and/or replacement, and Root Cause Analysis.

RFO4 Outage Preparations
TEAM MANAGER: J. Davis

Mission Statement: Integration of the Refueling Outage and Plant Recovery
Activities.

Radwaste Restoration
TEAM MANAGER: W. Tucker

Mission Statement: Restore Radwaste to full, reliable operation. First
priority will be placed on establishing process streams, and secondly on
full restoration of component operability and reliability.

Reactor Vessel Internals Assessment
TEAM MANAGER: B. Sheffel

Mission Statement: (Under development)

Sequence of Events Recorder Investigation
TEAM MANAGER: G. DePalma

Mission Statement: Investigate Sequence of Events Recorder (SOER) anomalies
which occurred during the 12/25/93 scranm.

TB Steam Tunnels, 1st & 2nd Floor
TEAM MANACER: A. Kowalczuk

Mission Statement:



December 28, 1983

Docket No. 50-341
License No. NPF-43
CAL No. 3-93-018 .

The Detroit Edison Company
ATTK: D. R. Gipson
Senfor Vice President
Nuclear Generation .
6400 North Dixie Highway
Newport, M1 4B166 .

SUBJECT: CONFIRMATORY ACTION LETTER
Dear Mr. Gipson:

This confirms the conversations on December 25 and 27, 19853, between

Mr. Edward G. Greenman of this office and you related to the recent turbine-
generator failure which occurred at Fermi Unit 2 on December 25, 1983, With
respect to the matters discussed, we understand that you are performing or
will perform the following actions:

1) Complete an internal investigation to determine the sequence of
events and root cause(s) of this event and subsequent equipment
failures, such as the failure of the "B" loop recirculation pump
discharge valve to fu11{ close. The fnvestigation will determjne
and assess consequential damage, and additfonal random failure of
equipment.

2) Complete an evaluation of the effects of the abnormal water
chem1st;y experienced in the reactor on the fuel and reactor
internals.

3) Place components, equipment, and data sources associated with the
turbine-generator failure event, including those components that
subsequently failed to perform as expected, under in situ

uarantine to preserve evidence and data until released by you and

iscussed with the NRC’'s Augmented Inspection Team (AIT) or the
NRC's Senfor Resident Inspector. Note, however, that nothing 1n
this Confirmatory Action Letter should be construed to take
precedence over those actions which you feel necessary to ensure
plant and personnel safety.



The Detroit Edison Company .

4) When developed, provide a copy of your propesed course of action
for investigation of the event, recovery of the facility, and
proposed corrective actions to the NRC Region III office for
review. We acknowledge that in order to assure a comprehensive
plan 1s developed that will clearly fdentify the root cause of the
turbine-generator failure(s), some considerable time may be
required to complete both 1tems 1) and 2).

5) Maintain documentary evidence of your 1nvost19;tioh effort and
. make this available to the AIT. -

6) Make those staff members on shift at the time of the event
available for interview.

We further understand that reactor startup (power ope~ation) will not occur
until you have informed the Regional Administrator or the Director of the
Division of Reactor Projects, Region III, of the results of your investigation
and corrective actions.

Pursuant to Section 1B2 of the Atomic Energy Act, 42 U.S.C, 2232, you are
required to notify me immediately 1f your understanding differs from that set
forth above, notify me if for any reason you cannot complete the actions
within the specified schedule and advise me in writing of your modified
schedule in wdvance of the change, and notify me 4n writing when you have
corpleted the actions addressed in this Confirmatory Action Letter.

Issuance of thic Confirmatory Action Letter does not preclude issusnce of an
order formalizing the above commitments or requiring other actions on the part
of the 1icensee; nor does it preclude the NRC from taking enforcement action
for viclations of NRC requirements that may have prompted the issuance of this
letter. In addition, failure to take the actions addressed in this
Confirmatory Action Letter may result in enforcement action.

The responses directed by this letter are not subject to the clearance
procedures of the Office of Management and Budget as required by the Paperwork
Reduc.ion Act of 1980, Pub. L. No. 96-511. !

In accordance with 10 CFR 2.790 of the NRC's "Rules of Practice,” a copy of
this Yetter and your response will be placed in the NRC Public Document Room.

We will gladly discuss any questions you may have concerning this matter.
Sincerely,
Original signed by J. B. Martin
John B. Martin,
Regional Administrator

< ttach istr



The Detroit Edison Company 3

Distributions

cc:  John A. Tibaf, Principal
Compliance Engineer
F. A, Marquardil, Corporate
Legal Department
OC/LFDCB
Resident Inspector, RIII
James R. Padgett, Michigan Public
Service Commission
Michigan Department of
Public Health
Monroe County Office of
Civil Preparedness
Fermi, LPM, NRR
. M. Taylor, EDO
H. Sniezek, DEDR
L. Thompson, DEDS
E. Murley, NRR
J. Callan, NRR
W. Roe, NRR
A. Zwolinski, NRR
. H. Bateman, EDO
R. Blough, Acting Director, PD 11l-1
L. Jordan, AEOD
Lieberman, OF
. R. Goldberg, OGC
. J. Strasma, RIII
. N. Gardner, DRS

bce: PUBLIC-1E26
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GUIDELINE FOR INDIVIDUAL RECOVERY PLANS

Purpose

R) This guideline will provide instructions for plan development,
format, approval and revision control

Plan Development

A) Individual plan will be developed for all ma jor activities
involved in achieving the overall recovery plan for outage 93-06.

B) Plans will be published by the Work Control Group.
Plan Format
A) Individual plans will follow the following format

Plan Title

Approval and Revision Date

Tean Manager and Members

Mission Statement

Major Actions (sub-actions as applicable)

NOTE: Actions which are commitments to regulatory agencies
shall be flagged

© Fragnet (as applicable)

OocGcGoo

Plan Approval

A) All plans will be approved by the Plant Manager. The approval
date will be the revision level.

Plan Revision
A) Minor changes can be made at the discretion of the Teanm Manager.

B) Major changes impacting the mission statement or actions need the
approval of the Flant Manager.

C) Revisions can be approved on an as needed basis and will be
reviewed at the morning management meeting (i.e. 8:45 am)

December 30, 1993
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INDIVIDUAL PLAN TITLES, MANAGERS AND MISSION STATEMENTS

¥ater esent Teas
TEAM MANAGER: B. Terrasi

Mission Statement: Return plant water inventories to acceptable gquantity
and quality levels, without jeopardizing plant safety or viclation of plant
operating license.

Turbine Generator Root Cause Analysis
TEAM MANAGER: L. Fron

Mission Statement: Determine root cause of Fermi 2 MTG trip on 25 December
and develop a plan for damage assessment, repair options, reasseamble and
startup recovery.

Access to the Generator area is controlled by the NSS.

The area is QUARANTINED and security is stationed to control access.
The Quarantine will not be lifted until the action plan is reviewed and
approved by Senior management.

Fire Protection Restoration
TEAM MANAGER: R. Kilroy

Mission Statement: Maximize the current level of protection afforded by the
fire protection program by recovering and restoring both the fire detection
and fire suppression systems to their intended design configuration.
Evaluate and restore all fire barriers.

B3105F031B Reactor Recirc Pump B Discharge Valve Dual Indication Response
Team

TEAM MANAGER: L. Collins

Mission Statement: Determine findings and conclusions and recommend
corrective actions. Determine root cause and recommend actions to prevent
reoccurrence. Evaluate and determine i{f similar failures could occur in
other safety related valves.

Plant Area Cleanup
TEAM MANAGER: D. Pettinari

Mission Statement: Restore the plant areas to original condition. Minimize
radwaste generation during cleanup.

Nuclear Fuels Concerns
TEAM MANAGER: G, Smith

Mission Statement:

1) Verify fuel reliability is satisfactory for Reactor Startup and for
power operation.

2) Determine correct core design loading.

3) Determine Startup Testing Requirements.



Mission Statement: Provide recommendations to:
a) minimize corrosion product formation and transport te plant
systenms;
b) minimize interference with required outage activities; and
c) preserve plant component integrity.

System Walkdowns
TEAM MANAGER: D. Bergmooser
Mission Statement: Identify corrective and preventative maintenance needed
to return systems to service in a reliable condition.

Structural and Support Systeas
TEAM MANACER: A. Alchalabi

Mission Statement: Walkdown and visually inspect plant structures, supports
and components for structural damage. Evaluate potential impact of "seismic
alarm."

Scram Yeam
TEAM MANAGER: J. Contoni

Mission Statement: Identify the initiating signal for the Scram. Review
the plant systems and equipment responses to the scram. Evaluate any
significant challenges encountered while responding to the event.

Financial Controls
TEAM MANAGER: R. Franklin

Mission Statement: To account for all costs associated with damage
assessment, cleanup, repair and/or replacement, and Root Cause Analysis.

RFO4 Outage Preparations
TEAM MANAGER: J. Davis

Mission Statement: Integration of the Refueling Outage and Plant Recovery
Activities.

Radwaste Restoration
TEAM MANAGCER: W. Tucker

Mission Statement: Restore Radwaste to full, reliable operation. First
priority will be placed on establishing process streams, and secondly on
full restoration of component operability and reliability.

Reactor Vessel Internals Assessment
TEAM MANAGER: B. Sheffel

Mission Statement: (Under develop: nt)

Sequence of Events Recorder Investigation

TEAM MANAGER: G. DePalma

Mission Statement: Investigate Sequence of Events Recorder (SOER) anomalies
which occurred during the 12/25/93 scram.

TB Steam Tunnels, 1st & 2ﬁd Floor
TEAM MANACER: A. Kowalczuk

Mission Statement:
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WATER MANAGEMENT ACTION PLAN
MISSION STATEMENT

Reiurn plant water inventories to acceptable gquantiry and quality levels, without
jeopardizing plant safety. or violauon of plant operating license. Return water quality
and quantity in a time frame so as to minimize impact to reactor internals and to
other plant maintenance activities. Liquid discharges to lake Erie shall be minimized
in keeping with the philosophy of "near” zero discharge policy, and ‘shall be treated
prior 10 release in keeping with ALARA .

TEAM MEMBERS *

. Terrasi, Team Manager
Carter, Systems Engineering
Wilds, Plant Engineering
Peterman, Operations
Cassise, Maintenance
Young, Meods
Moren, Work Control
Bartman, Chemistry
Lovallo, Chemistry
Pettinari, Radw aste
Craine, Rad Protection
Hickman, Facilitator

J. Allen, Procurement

>O00PwvZA0LMO =

* Above hist includes lead personnel omly. Refer to attached organization chart for
complete team listing.



1.0 _INTRODUCTION

The plant shutdown on December 25, 1993 resulted in large volumes of water with
cheniical quality orders of magnitude above acceptable plant chemistry specifications
These volumes exist in plant systems and building with virtually no installed plant
water processing equipment available to reduce the levels of impurities.

These waters are being evaluated as the five (5) distinct volumes of water they are: (1)
Reactor water, (2) Condenser Hotwell, (3) Condensate Storage Tank, (4) Radwaste and

Turbine Building volumes, (5) Turbine Building Closed Cooling Water (TBCCW). Even if
all volumes are recovered to reactor or reactor system quality, some amount of water

will exist that 1s 1n excess of the plants’ storage capacity.

The following criteria used to develop this plan are:

1. Maintain public health and safety.

t2

. Support the plant needs to comply with regulations and Tech Specs.
3. Minimize further contamination of water or plant systems and spaces.
4. Recover water chemistry volumes in order of a pre-determined priority.

S Minimize contamination of water volumes that presently meet associated
chemistry  specifications.

6. Minimize the amount of water discharged.

~1

. Minimize spent resin generation. (sohid radwaste).

Phuse | of this acuon plan involves the implementation of the initial temporary
modificabons and pumping and processing equipment to treat and move the main
bulk water volumes to the locations and/or water quality levels specified, (i.e.. reactor
coolant, CST. CRT. torus. condensate & TBCCW in spec. Radwaste and Tubine Building
basements. empty ).

Phase 2 imvolves the coordinated flushing of large portions of piping currently filled
with poor quality water. This may, in turn, affect and impede progress in the cleanup
of reactor coolant.

Phase 3 involves the final polishing of all water volumes remaining on site to within
normal excellent water quality specifications. Organics removal will be a prime target
in this effon



PHASE 1
MAJOR ISSUE

Return Reactor water quality as a segregated volume to within normal
specifications.

Approach: &

Provide pure CRT to CRD seal flushing/cooling water supply, and treated reactor water
letdown to CRT.

Temporary Modification 93-0012: An alternate path of clean demineralized water
to the Reactor Vessel via the CRDs. Presently the conductivity of the vessel is beyond
the upper limits. Because of the current plant conditions, normal supply to the CRDs
from the polishing demineralizers or Condensate storage is not feasible (impure water
source). A temporary hose will be connected between PI11F030A, condensate storage
supply to Reactor Building header drain valve, and C11F006, CRD Pump Discharge
header vent valve. Clean water will then be supplied from the Condensate Return
Tank using the condensate jockey pump to valve P11FO30A. An alternate supply may
be from the normal hotwell supply pump. In both cases, water is supplied at
approximately 100 psig. The flow path will then be via the hose connection to C11F006
and through the drive water filters to the CRDs. The purpose of the alternate path is to

be able to supply a clean volume of water to the CRD mechanisms, with exhaust into
the reactor vessel.

Temporary Modification 93-0013: Provide a flowpath for letdown from the
Reactor Vessel via Reactor water cleanup blowdown line, through a temporary filter
demineralizer to the Condensate Return Tank via the HPCI test line. This modification
is required 1o permit Reactor Vessel Level control while the control rod mechanisms are
being flushed.  Operations to comrol valve lineup using approved procedures and
guidance contained in this temporary modification. With this temporary modification
in place. Operations personnel will be able to control letdown flowrate by manipulating
G33R606 (HI11P602. Manual Loading Station: Blowdown Flow Controller) to control the
Reactor Water Cleanup (RWCU) To Condenser/Radwaste Flow Control Valve (A.O.).
G3300F033. This will permit control of reactor vessel level via blowdown flow control.
Lerdown flow iy indicated on G33R602, Flow Indicator Electric: Blowdown Flow).
Procedural Control will be provided via TCN to 23.707, Reactor Water Cleanup SOP.

Temporary Modification 94-0005: To provide a letdown flowpath to
maintain reactor vessel level while providing clean water to the CRD
pump suction to operate the CRD pump which will flush the control rod
drive mechanisms. Incorporated into this temporary modification is
the capability to treat (Demineralize) the letdown water prior to
return to the Condensate Return Tank and filter the water going to the
suction of the CRD pump. This temp mod will also have the capability
to recirculated and demineralize the CRT water. Once installed, Temp
Mod 93-012 and 93-0013 will no longer be used. This Temp Mod
accomplishes the same objectives plus provides much greater flow
capability to flush the drives using the CRD pumps.



Approach b &

Install deep bed demins on a side stream cleanup system in lieu of RWCU F/Ds until Rx
water quality is sufficient to enable RWCU F/D purification. (Temp Mod 93-0015).

Temporary Modifiction 93-0015: Install Chem Nuclear supplemental demins on
the R.B. Sth fioor in order 10 clean up the Reactor Water/RHR Water. This modification
involves connecting 1o two existing RWCU flanged connections in the 4th floor RWCU
Valve Gallery and running both a solid piped fill and return line to the fifth floor.
This line will be equipped with appropriate isolation vent, drain and pressure control
valves. Hose will be used to connect to the temporary processing equipment. This
equipment is to include Sluiceable Demins, Process Skid, Process Shields, Shield Cask,
Process Liner. Dewater Head. Dewater Panel, Water Retention Liner, Sluice Water Pump,
plus interconnecting hose and valves.

Post Modification testing will be performed as defined in the temporary modification
and would include

o Seismic Walkdown

o Svyvstem Walkdown

o Leak testing of new piping/vendor equipment
o Verificauon of vendor pressure rehief valve

Approach ' A

Use RWCU F/Ds 10 maintain required purity, once reactor coolant is below at most 10
uS/em. (1-2 uS/cm. optimum). within constraints of spent resin processing capabilities
and piping flushing sequences. Flushing "dead legs” of piping and systems could result
in significant crud bursts 1o the reactor and reactor coolant conductivity Increases It s
preferred 1o have RWCU F/D's in service during crud bursts (to preclude dose build up on
temporary demins and piping). and to use temporary deep bed demins for conductivity
cleantp. Internmuttent use of the two systems, therefore. is expected



MAJOR ISSUE

CST volume is out of Chemistry Specification and is not available for
plant makeup.

Approach 1.

Install temporary portable demins and filters to treat CST volume on a side stream
recirculation prior to discharge. (SE's 94-0001, 94-0005). Initially cesium-specific resin
will be used to target cesium removal from the waste water, the primary contribution
to potential offsite doses resulting from the release.

Approach: 2

Discharge CST volume as possible via evaluated pathways (Temp Mod 94-0001). Treat
as required for discharge. (SE)

The radioactive material concentrations in the CST water are less than limits for
allowable release as specified in the Fermi 2 ODCM. The calculated dose consequences
of releasing this CST water would be 0.3 mrem, total body and 0.4 mrem, maximum
organ (hver).  These doses are within regulatory limits, representing approximately 10%
of the 10 CFR 50, Appendix 1 annual limits. However, this release would not be
considered ALARA. It is Detront Edison's intent to process this water prior to release for
the purpose of reducing the radioactive material content, ensuring potential doses are
maintained to 4 small fraction of the limit in keeping with the principle of ALARA

Temporary Modification 94-0001: Temp Mod Description - In order to
discharge wate; from the Condensate Storage Tank (CST). the Neutralization Tank
(Neut Tank) waste water discharge line is modified to allow hookup to a temporary.
hydraulically powered. variable speed pump. Discharge of radioactive hiquids will
occur using the temporary pumping equipment used to recirculate and cleanup the
hiquid in the CST. Flow will be diverted from the recirc pump through a 4" hard wall
hose routed through temporary filters to a section of pipe. This length of pipe contains
a manually operated 1solation valve which will be used to isolate the flow path if a
high radiation condition occurs and 1.5" taps for routing flow through an off-line
radiation monitor. A non-intrusive ultrasonic flow meter is installed on the pipe to
monitor the discharge flow rate. Flow will be routed via 4" hard wall hose to the
modified Neut Tank waste water discharge line. All discharges will occur in accordance
with approved plant procedures, the Offsite Dose Calculation Manual (ODCM), and the
Fermi 2 National Pollutant Discharge Elimination System (NPDES) permit. Procedural
Control for discharge operation will be provided via TCN to 23.104, Condensate Storage
and Transfer System Operations.

Approach 2.

Evaluate temporury outside storage options for the excess water. in lieu of discharge.

Options have been evaluated and advantages and disadvantages of this approach vs.
discharge have been given to the Plant Manager. Pursue as directed.



MAJOR ISSUE

Large volumes (~1,000,000 gallons) of oily water must be pumped from the
Radwaste Building basement (approx. 6 ft.), the Turbine Building
basement. the RFP rooms and the oil tank farm, and treated prior to
discharge.

Approach: &

Pump standing volumes of bulk water as possible to HW, then to CST, via evaluated
alternate pathways. Treat as required in CST for discharge or recovery, as possible

Radwaste basement flood water will be pumped to the hotwell initially to a level just
below the tube bundle. a decision will be made at that point whether to continue
pumping up into the condenser tube bundle or to temporary storage tanks. Standing
oil is skimmed from atop the flood waters. Remaining lower volumes of oily water will
be processed through oil/water separating equipment (as necessary) while pumping to
hotwell or temporary storage tanks. Water volumes in the enclosed tank rooms and
some water from the FDCT (to prevent continual overflowing) shall be moved into the
Radwaste basement hallway for eventual pumping in a controlled and evaluated
manner.  Water from the WCT shall be pumped to suitable storage to prevent it form
continually  overflowing.

Approach > 5

Pump TB basement. o1l tank room, RFP reservoirs to HW or temp storage in same
manner. Temp storage options include portions of TB Basement, used oil tanks,
unused tanks 1n Radwaste. FRAK trucks. smaller temporary tanks in Radwaste and OSSF

Approach . 8

Plug TB basement drains to prevent back flooding from RW basement. Temp Mod 93-
0014

Temporary  Modification 93-0014: The Radwaste Building basement is flooded as
a result of the Main Turbine Generator failure which occurred on 12/25/93. Water
contained in the Radwaste Basement can flow backwards into the Turbine Building via
the idenufied drains due to static head. The purposc of the modification is to isolate
the Turbine Building floor and equipment drains which flow to sumps located in the
Radwaste Building basement in order to facilitate cleanup and recovery of both
buildings and the equipment contained therin. Transfer of water from the Turbine
Building to the Liquid Radwaste System via the sumps is not affected by this
modification.

Approach 4.

A comprehensive water inventory strategy shall be formulated with the intention of
mimimizing liquid discharges to the lake and placing the plant in a position to begin
caviy flood-up for refueling opertion at the earliest opportunity.



MAJOR ISSUE
Condensate quality in the hotwell is out of specification without CFD
processing capability. (Extended wuse of the solid radwaste processing
system to support CFD operation will not be available in a timel
manner).
Approach R
Discharge hotwell volume as possible via normal hoiwell reject to CST, then thru the
alternative temporary discharge pathway. Minimize discharge volume and recover
water as possible.

Approach -

Restore solid radwaste processing capabilities to support spent resin processing as a
priority in Radwuaste Svstem restoration.

Approach 3,

Use CFD's (once available) to cleanup final smaller volumes of hotwell water, and
desludge hotwell as required



MAJOR ISSUE

TBCCW system is filled with lake water quality and must be returned to
normal purity specifications.

Approach 1.

Re-inhibit TBCCW' with corrosion inhibitor.  Monitor for suspended solids. Continue to
filter through side stream filter already installed.
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January 1%, 1994 (03:48 PM)

The following 1s a list of both temporary modifications and safeiy evaluations that have
been written to support the plant after the December 25, 1993 Turbine event

Temp Mod 93.0011 SE 93.0078

This temporary mod was writtten to block the Turbine Building roof dampers after
the fusible links melted during the event.

This temp mod has been removed.

JTemp Mod 93.0012 SE _93-0080
This temporary mod provides CRT water supply to mhe vessel via the CRD system.
This mod has been installed.

Temp Mod 93.0013 SE 93.0082

This temporary modification provides a letdown path from the vessel to theCRT via
the RWCU blowdown line.  Also deep bed deminerlizers are installed

This temp wmod has been installed.

Temp Mod 93-0014 SE 93-0084

This temporary modifiction installed plugs in Turbine Building Basement DO28 and
DO27 floor and equipment drains. This was to prevent water in Radwaste Basement
from returning to the Turbine Building Basement.

This temp mod is installed.

Jemp Mod 93-0015 SE 93-008%

This temporary modifiction provides a side stream deep bed deminerlizer system on
the RWCLU system, 10 cleanup the vessel.

This temp mod is installed.

Temp Mod 94-0001 SE94-0004

This temporary modifiction provides an alternate discharge path from the CST to the
Circulating Water decant line. this is to replace the normal radwaste dishcarge line.

This temp mod is presently out for OSRO review.



TEMPORARY MODIFICATION AND SAFETY EVALUATION SUMMARY _AS OF
: 1994 (G3:48 PM)
Continued
Temp Mod 94-0002 SE 94-0006

This temporary modification provides a path to reject torus water 1o the CRT.

This temp mod is installed.

Temp Mod 94-0003 SE _94-0008

This temporary modifiction instalis plugs in the Turbine Building First Floor D013
floor drains. Also dikes are to be installed at Turbine Building doors T1-1, T1-3, TI-5,
T1-14. Tais 1s to control water within the Turbine Building BAsement if a Frac Tank
or oily waste processing equipment failure should occur.

This temp mod is presently OSRO approved but not installed.
Temp Mod 94-0005; SE 94-0012; EDP 26281

These modifictions provide higher CRD flow capabilities, using theCRD pumps, to

flush the CRD system; also provides letdown and CST/CRT cleanup capabilities

through temporary demins (Replaces temp mods 93-0012 and 93-0013).

Presently out for OSRO.

SE_94.0001 SE 94-0003 SE 94.000%
These safety evaluations were written to support the CST side stream deep bed
deminerlizer and dike. as well as use of the CST as a batch tank for discharge of water
from the plant.
These SE's are scheduled for OSRO on 1/19/94.

SE_94-0002
This safery evaluation was written to support transferring of water from the Radwaste
or Turbine Building Basement to the Hotwell. Revision 1 was written to include
storage of water in Frac Tank (located in the Turbine Building first floor) and oily
wasle processing equipment
This SE has been approved.

SE_94-0009

This safety eviuation was written to support oil skimming equipment to be located in
the OSSF.

This SE has been approved.
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PHASE 2
MAJOR ISSUE
Once bulk water volumes are processed for discharge or purified, piping deadlegs and

sumps of affected systems must be flushed and cleansed. A comprehensive plan 1o
accomplish this in a umely and controlled manner will be developed. (Phase 2).



Date: January 21, 1994

To: R. McKecn
Plant Manager

From: W. Terrasi
Water Management Team Manager

Subject: DISPOSITION OF EXCESS WATER VOLUMES - Outage 93-06

As a result of the turbine/generator incident of December 25, 1993,
approximately one million gallons of poor quality, excess water exists in
the plant As of January 17, 1994, the current total estimated volume in
all affected plant systems and buildings is 3.1 million gallons. Just prior
to the incident plant water inventory in the same affected systems s
estimated at 1.9 million gallons. By comparison, the highest *
inventory for RFO4, which would allow for all necessary mcvements of .
while preventing the need for a liquid discharge following the plann..
outage, is 2.3 million gallons.

It is Detroit Edison's cbjective to minimize the amount of liquid discharge
as a result of this incident. To totally preclude any liquid discharge,
temporary supplementary storage capacity must be pursued.

Following is a summary of the options evaluated.
SUPPLEMENTARY STORACE OPTIONS:

Multiple portable "FRAK" tanker trucks, outside.

One (or two) large temporary storage tank(s), outside.

SEG haul all excess water offsite, disposal at Tennessee racility.
"Storage" of full excess volume in RHR reservoir.

Storage of full or partial excess inventory in Chem Waste Pond.

Partial inventory “"storage" and use in TBCCW syston.

Partial inventory storage in Dryer/Separator Pit.

Storage of full 2xcess inventory at Fermi 1.

Recovery of approximately 400K gallons to reactor grade purity to bring
inventory in installed plant equipment to RFO4 target.

O OO~-1OUN W

ELIMINATION OF OPTIONS:

Option 1 becomes problematic for longer term storage. The relative
uncertainty of storage of radiocactive 1liquids in tanker trucks and the
demurrage costs involved make this a short term option at best, until longer
term provisions are made.

Option 3 was eliminated due to the high quoted cost ($5.5 M) from SEG, and
potential political ramifications.

Option 4 to hold the radiocactive liquid in the RHR reservoir, was eliminated
for reasons relating to contamination of a clean system and potential liquid
and "gaseous" radicactive effluenis from a currently non-permitted pathway.
(Eventual discharge is eminent ~~yway). See Attachment 1 for more details.

Nption 5 was eliminated as .» ng in the Chem Pond would lead again to
eventual discharge from a cur. iy non-permitted pathway.
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Option 6 was eliminated as it would again involve the intentional
contamination of a clean systenm.

Option 7 was not viable as a significant modification to the Dryer/Separator
Pit gates would be required to provide a positive seal. Subsequent impact
to plant refueling operation and recovery from the modification made this
option unattractive,

Option 8 was eliminated due to the significant licensing and inspection
implications involved with storing the liquid at Fermi 1.

BEST ALTERNATIVE STORAGE OPTIONS:

Option 2, to install one or two large temporary storage tanks outside, is
the only viable alternative for long term storage. Plant Engineering
estimates that a one million gallon "Modu Tank" can be provided and
installed in about 21 days at a cost of $135K. Even extrapolating these
estimates to 30 days and $250K makes this a reasonable alternative to
discharge. Plant Engineering also estimates that a similar half-million
gallon tank could be installed in 12 days at a cost of approximately $90K.

Space requirements for a million gallon tank within the Protected Area
becomes problematic, but can probably be resclved with further effort.
Details involved with this option include considerations for diking, lining,
access, inventory surveillance, freeze protection, transport lines and
equipment, overflow, and impacts to site traffic.

k Safety Evaluation for temporary outside storage of radicactive liguids can
be performed. A generic Technical Specification for such temporary outside
storage already exists, essentially limiting the total activity to less than
10 curies. This should pose no problem, as total contained water inventory
on site cumulatively is only about 11 curies. Further, if we were to store
in temporary tanks, it is our intention to treat first, specifically
targeting Cesium removal, to reduce the isotopic content. This is the same
strategy being applied prior to discharge of any of this water.

Supplementing longer term storage in large tanks is the option for short
term, interim storage in portable "FRAK" trucks discussed in Option 1.
Their main advantage is that they are almost immediately available. At
approximately 20,000 gallons per tanker, it would reguire about 50 tankers
to hold the full one million gallons, 25 tankers to hold about a half
million gallons and about 35 lankers to hold the roughly 700,000 gallons
targeted for storage or discharge. (Of the 1.1 million gallon excess, up to
400,000 gallons can be restored to required purity specifications and
retained to reach the RFOY target inventory of 2.3 M gallons).

Quoted demurrage fees for these tankers is $50/day, each. Twenty five
tankers could be held for one month at an approximate cost of $37,500.
Costs for decontaminating each tanker must yet be factored in (a large
uncertainty). Diking, freeze protection and transport equipment must also
be provided.

The alternative to immediate, short term storage in FRAK trucks is obviously
holding all excess water volumes in their current locations until a large
storage tank can be erectec and functional, assuming no discharge of liquids
in the interim (over 30 days).
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FINAL DISPOSITION OF STORED WATER INVENTORY

To purify all of the water to reactor grade purity via conventional ion
exchange, it is estimated that over 3,000 cu. ft. of spent resin will be
generated. This is equivalent to about a year's normal generation of spent
resin at Fermi 2. It would be stored in the OSSF until it could ge
shipped. Assuming the standard processing and burial costs of $300/1t7,
along with the cost to process the water, a total cost of over $1 million
may be assumed to purify all the water.

If only 400,000 gallens are purified and retained to bring the plant to our
RFO4 target inventory, an approximate $400,000 cost and over 1300 cu. ft. of
spent resin generation can be assumed.

Under the current plans to purify reactor water with the side stream demins
and let down demins, and to target cesium removal vs. full purification in
the CST (for discharge), using special resin, and estimated 375 cu. ft. of
resin will be generated, costing over $100,000.

If the excess water inventory is stored in long term temporary outside
storage tanks, we can take our time to evaluate the best technologies to
employ to volume reduce and/or recover the water. Technologies under
consideration include reverse osmosis, vacuum drying, ultrafiltration,
evaporaticn, incineration, dewatering ( of sludges, lakes) and ion
exchange. Preliminary technical infermation from about twelve suppliers is
still coming in. Turn key operation propopsals from two vendors to process
the water to reactor grade, also exceeded $1M, including processing/burial
costs of remaining solid radwaste.

Finally, if the excess water inventory is stored on-site, any reactor grade
purity water that is pgenerated from the treatment processes under
consideration can be brought back into the plant as needed to makeup for
normal losses. Average makeup rates over the past couple of years are in
the range of 250K - 275K gallons/month. If "loss" rates are similar when we
restart the plant, we may not have to store the water longer than 4-6 months
after restart.

Enclosure 1 provides a technical and political summary discussion of liquid
discharge vs. long term storage.



Attachment 1

Consequences of Recycling Contaminated Water into the RHR Basin

This action would result in the contamination of system not considered as
radioactive systems in UFSAR. NRC Bulletin 80-10 requires that evaluations be
performed for operating non-radicactive systems with contamination

All equipment services by EESW would have to be considered as
contaminated system, including EDG cooling water systems, etc

Potential atmospheric releases through the imechanical draft cooling towers
would have o be evaluated

Sediments within the system would most likely become contaminated. Upon
periodic clean-out, these sediments would have to be treated as radioactive
material (waste) Regulatory issues surrounding low leve! contamination control
and disposal would have to be addressed Potential impact on
dp:cmrr:sszO"::r;g

All waters within these systems would have to be controlled as radioactive hiquid
Cross-ties between other systems would have to be controlled Releases to the
environment would have to be controlled UFSAR and ODCM
evaluations/changes would be required. Technical Specification compliance
wouid have 1o be evaluated

trols would have to be established for all maintenance on these




Summary of Technical and Political Issues Related to
Using Temporary On-Site Storage for the Excess Water Volumes

Advantages

1)

Use of temporary storage, short-term, will facilitate interim water management and
facilitate plant recovery.

Temporary storage will limit, or eliminate, the volume of water that must be released
to the lake in the next several months. Limiting the volumes should also limit the
total radioactive material releases. (Note, however, there are potentials that this
storage and reuse could have longer term implications related to radwaste and future
discharges. See discussion on disadvantages.)

Fermi-2 has been a near-zero liquid release plant. Providing the opportunity to
continue this status, while at the same time continuing with recovery, requires that
additional storage capacity be secured. In doing so, Detroit Edison would clearly
present to the public its commitment to minimizing radioactive liquid effluents, even
under extreme adverse predicaments, such as this event.

Additional storage will provide time to explore processing options. Advanced
processing capabilities, not currently on-site, could not only further reduce radioactive
material levels but could also vield re-usable water.

Zero release of liquid radioactive water will limit potential for future shoreline

deposits of Co-60. Shoreline deposits have been detected, and levels are within the

UFSAR modeling. However, long term political and decommissioning concerns for |
any levels identified in the environment should not be over-locked. |

Disadvantages |

1)

3)

Storage within temporary tanks will carry with it many regulatory and technical |
issues, such as dikes, liners, level indications, freeze protection, methods for |
transferring contaminated water, capabilities to identify/control/isolate any leaks,

structural stability, flooding, routine surveillance, radiation protection, etc.

Political issues can also be expected. It could be a bigger public perception problem
than actually conducting the release, that NRC has endorsed. NRC pressure to release
may also be possible.

Use of temporary storage, in lieu of processing and releasing the excess water, only
extends the time for addressing the issue of excess water with very poor water quality
- water unacceptable for use (without extensive processing) within the plant. Storage
will only make it more difficult to release the water at a later date. It will force the
position that the water will have to be re-used. Having to release 6 months from now
will only be worse



Re-use could have longer term chemistry problems. The key to the success of a near-
zero plant 1s good water management and chemistry. Temporary storage of this water
will not help either cause. Trving to re-use water of marginal qual™y could result in
more problems in the future. The result could cause continued wate: quality
problems for some time, causing more radwaste and water that has to be handlsd and
possibly released in the future. This is not to imply that processing this water to
reactor grade 1s impossible, but that it will come at a premium cost, well in excess of
$IM.

5) Water management, especially tied to re-using the water, will be a continuing
operational activity. Water will have to be periodically sampled and moved back into
the plant for make-up. Transport methods will have to be developed. Additional
processing will be needed 1o bring the water within acceptable chemistry guidelines.
Chemical additions may be needed to minimize potential microbial/bacterial growth.

Attachment A presents a summary of safety, radiological, and public concerns that can be
expected

Conclusion

The technical problems are associated with the large quantity of poor quality water - not the
radioactive material levels. The political issues are more related to release of any radioactive
material, and also with the public perception of the safety condition of the plant. The release
of radioactive material to the lake will not be received favorably by the public, but neither
will the continued storage of this million gallons of contaminated water that overflowed in
the buildings, which leaves the plant in a perceived unsafe condition. The approach that
needs 1o be taken 1s one that balances all these issues

Is 1s recommended as a first step that the CST be processed and released. Processing will
reduce the radioactive material levels to close to non-detectable levels. Our evaluations have
shown that the release will result in potential offsite doses of 0.02 mrem to the total pody
and 0.03 mrem to the maximum organ (liver). These doses are a small fract'~ of the
NRC's annual limits specified in the Technical Specifications and ODCM.

The release of the CST will provide 600,000 gallons of storage capacity ané will provide
flexibility for additional processing. Temporary storage does not provide the same level of
processing/storage/water management flexibility. FRAC tanks, located inside the Turbine
Building, can be used to facilitate small water volumes, expected over the short time for the
continuing decon efforts. Construction of a 1 million gallon outside, longer-term storage
tank carries with it too many regulatory and operational problems.

A position paper has been prepared addressing the radiological consequences of the event and
the need to conduct limited liquid releases.



Considerations for On-Site Storage

Safety/Site Impact

1. Impact of tank failure on plant operations (e.g., unreviewed safety question regarding
flooding of site structures).

2. Location must consider site traffic patterns, access to plant installed equipment.

3. Freeze protection must be included.

Radiological

Evaluation of UFSAR accident analysis and applicable limits on tank inventory would
be needed.

2) Location within the protected area is needed. The tank will contain licensed materiai
and must be controlled.

3) Leak control must be included. Rain water control may be needed if area is diked

4) Storing a large volume of water greatly increases potential for creating a worst
problem - leaks/spills resulting in a large volume of low level contaminated soil.

5) Radiological protection measures must be instituted (e.g., spill recovery, periodic
surveys, access control, water movement controls).

6) Tank will become contaminated and will have to be treated as radioactive material

after use.

Public Perception

1)

3)

4)

Gives the impression that even these very-low-levels pose a significant radiological
safety concern.

Plant has not been returned to a safe condition. The 1 million gallons of radioactive
water, continuing to pose a threat to the public, the lake and its fish/drinking water.
How long will it take to return the plant to a safe condition?

DECo is not capable of solving the problem of the large volume of contaminated
water.

Precedent st for any future liquid releases. Near-zero does not mean absolutely zero.



Radiological Significance of the December 25, 1993 Turbine Failure Event

The malfunction of the turbine and generator at
he Fermi 2 Nuclear Power Plant on December 25, 1993,
while representing a significant equipment failure, was not
a radiological event. Even considering the magnitude of
the turbine and generator damage, those systems necessary
for the safery of the plant, including reactor shutdown,
cooling. and control of radioactive materials, operated as
designed, effectively eliminating the potential for any
radiological safety concerns.

The ALERT emergency condition that existed for
a short time was in response 1o the turbine failure and
subsequent fire - not because of any radiological safety
concerns. No increases in plant radiation levels or in
radioactive effluents above those typical for the operation
and shutdown of the plant were encountered

A very conservative assessment has been made of
the highest radiation exposure for this event. An
individual located at the site boundary of the plant would
have received a dose of 0.00005 mrem to the total body
and 0.0002 miem to the thyroid. These doses were
calculated based on conservative modeling of potental
atmospheric releases associated with the turbine failure
and steam releases following the initiating event. These
doses are 0.001 % of the NRC's annual limit for exposure
1o members of the public and 0.01 % the dose an
individual receives each day from natural background
-adiation. Another comparison to put these doses in
perspective is that the individual at the site boundar)
would receive a greater dose from a person standing next
to him for the day. The natural levels of radicactive
potassium (*K) in our bodies give us a dose of 30 mrem
per vear and expose others around us 10 | 10 2 mrem per
AT

The issue that Detroit Edison is most concerned
with is the large amount of radioactively contamunated
water that resulted - approximately 2 million gallons.
This water 1s safely contained at the plant; there have been
no releases to the environment. Iis storage does not pose
2 short term concern. The dilemma is how to best handle
this excess water.

The philosophy that Detroit Edison operates the
Fermi 2 Plant under is to maintain radiation exposures and
radioactive effluents well below the NRC's allowable
hmits - in other words, “as low as reasonably achievable”
- ALARA. For liguid releases. this philosophy has
translated into a maximum reuse of water with.a the plant
The practical application of this has been fur the past year,
the plant has operated with near zero licuid releases.

At this ume, with the excess water caused by the
event, continued operation with zero liquid releases is
essentially impossible. That is not 1) mean that this
contaminated water will be dumped into the lake
Extraordinary efforts are being take a to not only minimize
the quantity of water needing to bv released but also to

reduce the radioactive material levels to almost

background levels. Very little radioactive materials will
remain in the water by the time processing is completed
and the water 1s determined 10 be acceptable for reiease.

The 1ssue that plagues the reuse of this water
within the plant is its chemical characteristics. During the
event, the fire suppression system, that uses lake water as
its source, actuated. This lake water got mixed with the
normal radioactive waste waters, resulting in the excess
volume of contaminated water. The lake water contains
calcium carbonates, calcium sulfates, chiorides, and other
impurities - chemical constituents that are normal for Lake
Erie water.

These chemicals, if introduced into the reactor
systems, are detrimental and can cause system and reactor
fuel damage. These degradations, if they occur, can lead
to higher plant radiation levels and greater volumes of
radioactive v.aste. These actions would further impede
Detroit Edison's efforts to maintain doses and radioactive
effluent ALARA. In essence, by not releasing some of
the excess water, the long term effect could be worse.
The success of Detroit Edison's program for reducing
radiation doses and radioactive effluents rests largely on
maintaining good chemistry.

Detroit Edison is taking special efforts to clean-up
the water that will effectively reduce the radioactive
material levels but will do littie in removing the lake
constituents. This approach will provide for more
efficient waste processing, will significantly reduce
processing times, and limit the volumes of solid
radioactive wastes generated as a result of processing the
water.

Our plan is to iniially clean-up approximately
500,000 gallons of water containing lower levels of
radioactive matenial. This water will be evaluated for
release to the lake. Our goal is to maintain releases that
are necessary to a minimum. Based on projections on the
processing efficiency, it has been calculated that the
potential dose to an offsite individual for the release will
be less than 0.02 mrem to the total body and 0.03 mrem
io the maximum exposed organ (liver). The pathways of
exposure included in this calculation include drinking
water and eating fish. These doses are a small fraction of
our natural background radiation exposure and well within
the NRC's established limits of 3 mrem/yr to the total
body and 10 mrem/yr to any organ for routine releases.

This release represents a big step in the
management of the excess water and provides additional
storage capacity needed for more efficient management of
the excess water.

A fact sheet is provided as an attachment that
includes a summary of the radiological consequences of
this event compared with the NRC's limits and other
radiation doses we receive in our daily lives.



Comparison of Radiological Consequences
with NRC’s Limits and Background Radiation Exposures

Doses from Event NRC's Limits
Gaseous Effluents at Time of Event Gaseous Effluents
* 0.00005 mrem, total body * 5 mrem/yr, total body
¢ 0.0002 mrem, thyroid * 15 mrem/yr, max.organ
Projected CST Liquid Releases Liquid Effluents
® less than 0.02 mrem, total body * 3 mrem/yr, total body
® less than 0.03 mrem, max.organ (liver) * 10 mrem/yr, max.organ

Doses from Natural Background and Man-Made Sources
Natural Background Radiation Doses

* 0.8 mrem per day (this daily background dose is greater than all doses associated with the event)
27 mrem/vr from cosmic radiation

28 mrem/yr from terrestrial radiation (natural uranium and thorium)

40 mrem/yr from radioactive materials in our bodies (predominantly potassium-40)

200 mrem/'yt from radon exposure

¢ 1102 mrem'yr from living with your spouse

Man-Made, Enhanced Dos s

® 10 mrem/yr from consumer products . ~*ium watches, smoke detectors. ceramic dinnerware, etc )
® 40 mrem/'yr from medical diagnostic x-rays (average individual exposure)

¢ | 10 2 mrem for an air flight from Detroit to San Francisco

¢ 2 10 3 mrem for a transcontinental flight



PHASE 2
MAJOR ISSUE
Once bulk water volumes are processed for discharge or purified, piping deadlegs and

sumps of affected systems must be flushed and cleansed. A comprehensive plan to
accomplish this in a tumely and controlled manner will be developed. (Phase 2).
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Determine root cause of Fermi 2 Main
Turbine-Generator (MTG) trip on
December 25, 1993 and develop a plan for
damage assessment, repair options,
corrective action to prevent recurrence,
reassembly, startup, monitoring of
effectiveness of corrective action, and
coordinate commercial, insurance and legal
efforts.
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GOALS

1. Develop plan on how to accomplish goals.

2. Develop sequence of events leading to the failure.

3. Determine extent of damage to the turbine, generator and auxiliary
- systems.

4. Determine root cause of the turbine/generator failure.

5. Determine corrective actions to prevent recurrence.

6. Develop a Restoration Plan
(Labor-Materiai-Budget-Schedule, Consider Power Uprate)

rl

Keep plant management informed of the team's progress.
8. Keep regulators informed of the team's progress.

9. Coordinate and assist with commercial negotiations, insurance claims
and potential legal actions.

’

10. Develop lessons learned.

11. Develop presentation for use with Plant Management, Regulators and
Detroit Edison management.

12. Publish final report.
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EXECUTIVE SUMMARY

The Fermi 2 Turbine-Generator tripped at approximately 1315 hours on
Saturday, December 25, 1993, accompanied by high vibration of the turbine
and generator. A preliminary inspection of the turbine generator indicated
major damage to the main generator and exciter, penetration of the Low
Pressure (LP) Turbine #3 exhaust hood, failure of several last stage blades
from the north end of LP3, and damage to bearing covers. The Turbine-
Generator Assessment Team (TGAT) was assembled to determine the root
cause of the event and direct the MTG restoration. This document is the
group's plan for accomplishing that mission. Contents include group goals,
pre-planning and organization, instructions for damage assessment, root
cause analysis, determination of remedial and corrective actions to prevent
recurrences, and plans for implementing and monitoring machine
restoration.
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INITIAL TURBINE-GENERATOR DAMAGE ESTIMATE

The TGAT initially assessed the damage to the Turbine, Generator and
Exciter by visual inspection in addition to observing pictures and videos.
The damage observed includes the following:

Jurbine

Hole in LP3 Casing

LP3 Last Stage Blade Failure

Stean: Seal Damage

Bearing and Coupling Cover Bolting Damage
Lube Oil Piping Damage

Instrumentation Damage

QGenerator

e Generator Damage

Exciter Damage
Bearing 10 & 11 Damage
Exciter Coupling/Bolt Damage

Fire Damage

An initial estimate of outage duration is at least six months,with an update
1o the estimate to be provided after initial entry into the turbine and
generator for damage assessment.

AN



INTRODUCTION

Restoration of the Fermi 2 MTG to full operating capacity following the December 25,
1993 event will be an arduous undertaking involving initial damage assessment, data
gathering and analysis, determination of root cause and corrective action to prevent
recurrence, implementation of corrective action and follow-up to confirm the success of
the corrective action. Successful completion of these tasks in a timely manner will require
the coordinated, planned and structured input from several engineering disciplines,
equipment specialists, GEC and other MTG manufacturers, and consultants specializing
in power equipment. To assure successful completion of these tasks, a team was formed
to develop and implement an action plan.

To manage this undertaking, the Turbine Generator Assessment Team was formed.
Careful thought was used by L. C. Fron, the Team Manager, in establishing the
membership and organization of the team. It was recognized up front that the Team focus
would change as the restoration project progressed and that a critical factor in the Team's
success will be a thorough, well thought-out action plan. To assure the that the Team
would have a broad focus, J. D. Black, Supervisor of Metallurgy, NDE and Welding,
Technical and Engineering Services, who would not be biased towards a root cause in the
generator or the turbine, was selected as Chairman. This selection would also leave
Fermi 2 Turbine Group personnel available to handle the many immediate tasks
associated with establishing plant safety, initial damage assessment and information
collection. Upon completion of the Action Plan and as material analysis and machine
disassembly begin, Team direction will be shared with D. B. Smith, Supervisor of
Turbines and Auxiliaries, Technical and Engineering Services freeing the Chairman to
concentrate on material analysis, root cause analysis and determination of corrective
action to prevent recurrence. As the restoration project evolves, it is expected that the
Chairman will chair a Steering Committee which will oversee the Team's efforts and
provide general guidance. Special tasks such as root cause analysis will be led by an
individual trained and experienced in that task. The Team membership includes non-
Fermi 2 personnel to assure that an independent, non-plant perspective is provided.
Permanent Team members and a Functional Organization Chart are presented in
Attachment 6.2. This membership will be augmented with DECo or external personnel
on an as-needed basis.

Turbine-generator work will be controlled through the use of an Action Plan. The Action
Plan will provide sufficient detail to assure that evidence required for root cause analysis
is not lost or destroyed but will allow a logica! approach to inspect and dismantle the
turbine, generator, exciter and associated systems. Instructions will be written to cover
required work activities. The general plan of approach is that, upon lifting of the
quarantine, an initial entry will made to perform an overall assessment and to collect,

vi
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identify, and store loose parts. External inspections of the turbine, generator and auxiliary
systems would then follow. These wouid be followed by internal inspections through
hatches, the condenser and other access points. Afier evaluation of the external and
internal inspection results with special emphasis on personnel safety and preservation of
potential evidence for root cause analysis , disassembly will begin. Part documentation
and controls will be in effect as long as necessary.

For consistency, instructi 'ns will be written in the format described in Attachment 6.6.
Each Instruction will be added to the Action Plan using a sequential numbering system.
This use of discrete Instructions allows the Team to proceed in an orderly, controlled
manner and to build a knowledge base as work progresses. Except for initial access
activities, the Instructions will be implemented through the normal Work Package process
which will make use of previously approved procedures, technical manuals, tests, etc.
The use of the Work Package process will ensure proper work control measures so that
the safety of the plant and personnel will be maintained. The TEAM will work with the
work control group to ensure that the details of the Instructions are included in the Work
Package.

Typical instructions to be written and to be included in Attachment 6.6 include:

Instruction Preparation
Access Control
Documentation Control

Parts Control

Collection of Loose Parts
External Generator Inspection
External Turbine Inspection
Internal Generator Inspection
Internal Turbine Inspection
Collection of Loose Parts in the Condenser
Generator Disassembly
Turbine Disassembly

Note: The Turbine and Generator specific Instructions also include auxiliary systems.

vil
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1. ORGANIZATION AND PLANNING

TGAT Rev. ]

Determine Mission Statement

Determine Team Members

1)  Identified by Task Manager (Refer to Attachment 0.2)
2)  Augment as Necessary

Identify Outside Sources for Assistance (Refer to Attachment
6.3)

Develop Methods for Tracking, Controlling and Preserving C
Evidence (Refer to Attachment 6.9)

1) Develop tagging system using information tags with
central leg.

2) Logtoinclude ID number, location found, description
and current location if relocated.

Establish Evidence Storage and Inspection Locations

1) Physical evidence storage areas
(Contaminated and Non-Contaminated)

2)  Document and Data Storage

3)  Staging Area for Inspection
(Contaminated and Non-Contaminated)

4)  Warren Service Center Locations

Establish Action Item Tracking Program



2. DAMAGE ASSESSMENT AND INFORMATION

GATHERING

A.  ldentify Specific Information Required (Refer to Attachment
6.5, List of Required Information)

B.  Collect Information

1)  Assign responsibility for gathering specific information
to a designated group or person.

2)  Assemble gathered information in the document and data
storage area.

C.  Determine How to Identify Extent of Damage

1) Develop inspection and physical evidence evaluation
guidelines for loose components/parts.

2)  Develop inspection guidelines for MTG damage prior to
disassembly.

3)  Review and modify MTG disassembly procedures for
safety, physical condition and preservation of failure
evidence considerations.

D. Determine Extent of Damage
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1) Obtain preliminary damage assessments from vendors
(G.E.C., General Electric, etc.)

2)  Obtain evaluations associated with MTG and associated
systems plant walkdowns.



4)

5)

6)

7)

§)

9)
10)

11)

12)

Perform TGAT inspection of MTG and auxiliary system
areas (Refer to Attachment 6.4, General Guidance for
Initial Access and Initial Inspection of MTG Areas).

Perform pre-inspection and physical evidence evaluation
of loose parts prior to removal.

Perform inspection of MTG damage prior to
disassembly.

Issue modified MTG disassembly procedures which
includes controlled disassembly (input to work
packages)

Controlled disassembly
Dimensional checks
NDE

Metallurgical samples
Etc.

Provide input to sequential disassembly based on
inspections.

Identify and maintain control of equipment.
Evaluate material samples.

Evaluate components for retumn to service
(repair/replace).

Account for all parts/pieces.

E.  Analyze Data

TGAT Rev. 1




ROOT CAUSE ANALYSIS

The Team will use a systematic method for determining contributing

and root causes for the main turbine generator failure. A combination
of Fault Tree, Kepner-Tregoe and Event Causal Factor Charts will be

used ensuring the inclusion of:

A.  Development of an accurate problem statement.

B.  Characterizing the problem, including what, where, when,
magnitude, and failure modes.

C.  Analyses to determine poteniial causes, contributing factors
and failure scenarios, including sequence of events.

D.  Determination of most probable cause(s).
E.  Verification and validation of root cause.

F.  Identification of other structures, systems and components with
potential susceptibility.

The scope of approach will include: equipment failure, human
performance, and organizational/programmatic contributing factors.
The Team will publish results for internal review and approval, as
early as practicable.

CORRECTIVE ACTIONS

The Team will identify options and recommend corrective action(s)
to prevent recurrence of tize event.

The Team will also identify options and recommend actions to repair,
replace, and reassemble damaged system structures and components
associated with the main turbine, generator and auxiliaries.
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Plans for implementation of corrective action(s) will include short-
and long-term methods (including measures and criteria) for
evaluating the effectiveness of corrective action(s).

S.  INTERFACE CONTROI/PROTOCOLS

In carrying out its mission, the TGAT will comply with corporate and
Nuclear Generation policies, procedures and practices. Where an activity is
identified which is not addressed by existing policies, procedures or
practices, the Team will propose resolution to the TGAT Manager and will
proceed with the activity upon approval.

In particular, field work will be conducted in accordance with work control
and barrier and protective tagging procedures. Interfaces with external
agencies such as NRC, INPO, insurers; will be in accordance with Fermi
Management Directive FMD-RA-1 (Interfacing with Regulatory Agencies
and Industry Organizations); and the NRC Confirmatory Action Letter
associated with the December 25, 1993 event.

A meeting will be conducted between the TGAT and the AIT to develop
interface and coordination details including items such as contacts for
specific activities, briefing frequency, activities requiring joint participation,
hold points and quarantine requirements imposed by Detroit Edison and the
NRC.
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Attachment 6.1

Initial D \ I
An initial estimate of outage duration is at least six months, with an update A

to the estimate to be provided after initial entry into the turbine and
generator for damage assessment.
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Attachment 6.2

JTeam Membership
Manager: Lecnard C. Fron, PE, Section Head, Turbine Group, Fermi 2
Chairman: Jonathan D. Black, Supervisor, Metallurgy, NDE and Welding, TES

Co-Chairman:  David B. Smith, PE, Supervisor, Turbines and Auxiliaries, TES

TES Members:

R. . Corkins, PE, Rotating Electrical Equipment Engineer
L. G. Fron, Senior Engineer, Vibration/Stress Analysis

J. R. Mullens, NDE Engineer, ASNT Level 3

Y. 8. Qandeel, Senior Engineer, Turbine Specialist

R.N. Stephens, Principal Engineer, Rotating Equipment
J. 1 Uicker, PE, Senior Engineer, Turbine Specialist

Fermi 2 Members:

W.D. Ackerman, PE, Senior Engineer, Plant Engineering
R M. Baum, Supervisor, Radiation Protection

R. D. Blair, Scheduler

J. Caffrey, Turbine Group, Generator Specialist

K. W. Dahm, Turbine Group, 1&C Specialist

P. K Hudson, Turbine Specialist

A J. Hickman, Ombudsman

B. J. Stone, ISUPEP Group

R L. Tassell, Senior Engineering Tech, Plant Engineering
G. M. Trahey, Principal Engineer, ISEG

F.T. Wszeleki, Senior Engineer, Fermi 2 Turbine Specialist

Detroit Edison Legal Department Representative:
S.M. Carpman, General Attorney

GEC Representatives:
E. Bright, Generator Service Engineer

S. Elliott, Technical Services Engineer
D. Liewellyn, Turbine Erector

TGAT Rev. 0

-




oAy LyoL

L. C. Fron - Manager ¢
Jon Black - Chair
Dave Smith - Co-Chair
Prnning, Roof Canse Radiation
Scheduling, Azalysis Protection
Work Package
Steering Generstor Turbine Deoc Contrel Prep and
History
Jou Black® Joe Caflfrey* Paul Hedson® | Roger Tassell® Robin Bisir* | George Trabey* | Randy Bawm®
George Trahey Ronald Corkins | Bill Ackerman Chris Kiug
Dave Smith Kevin Dahm Frank Wszelaki
Al Hickman Roger Stephens Al Thom
Len Fron, Jr. E.B. Bright, GEC | Yousefl Qandeel
Jarmes Mullens James Uicker
S. Elliott, GEC D. Liewellyn,
Team Leads (GEQ)
*Denotes Lead Responsibility
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10.
Il
12.
13.
14.
13.

oA S O B O

Attachment 6.3
Eotential Outside Sources
Westinghouse
Siemens
ABB
General Electric
GEC
Salem Contact

Failure Prevention International

Maurice Adams (Corsultant Turbine Failure
and Damage Assessment)

Larry Gifford (DECo retiree, Rotating
Equipment Expertise

MD&A

MTI

TVA

Kori

Southern California Edison
Kalph Ortolano



Attachment 6.4

General Guidelines for Tnitial A | Initial Inspection of MTG, 4

1. Establish access control: TGAT to define and present to Management.

2.  Conduct visual walk thru (hands off).

3.  Document/describe loose pieces and external damage including status of
instrumentation.

4.  Quality Assurance (QA) verification
3. Collect physical evidence, catalog, and transfer to controlled storage.
6. Clean-up area.

7. Prepare for internal MTG inspections.
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26.
> ¢ 8
28.

Initial List of Required Information
DVA (Digital and Analog)
Timeline
Normal Operating Data
Traces (Charts)/Plant Comp.
Sequence of Events
System Data (SOC)
Operator Debriefings
List of Damaged Parts
MTG Operating and Maintenance Procedures
Turbine MTG (Manufacturing) History (Maint.)
History of Similar MTGs
History of Similar Events
MTG Cross Section and Drawings
Operating History (stops/starts)
Turbine Operating<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>