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BROWNS FERRY NUCLEAR PLANT (BFN) - UNITS 1,2, AND 3 - PROPOSED
REQUEST FOR EXEMPTION FROM 10 CFR 50, APPENDIX R, PARAGRAPH III.G.2,
FIRE PROTECTION OF SAFE SHUTDOWN CAPACITY

In accordance with 10 CFR 50.12, Specific Exemptions, as specified in Regulatory Issue
Summary (RIS) 2006-10, Regulatory Expectations With Appendix R, Paragraph III.G.2
Operator Manual Actions, BFN is requesting an exemption from the provisions of
10 CFR 50, Appendix R, Paragraph III.G.2, Fire Protection of Safe Shutdown Capability,
for the use on operator manual actions (OMAs) on Units 1, 2, and 3 as a means to ensure
one redundant safe shutdown train is free of fire damage.

This exemption request is limited to those types of manual actions previously accepted by
NRC in a safety evaluation. The OMAs addressed in this proposed exemption request are
similar to those that were previously approved by an NRC safety evaluation for BFN Units 2
and 3 Operation.
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Enclosure 1 provides BFN's request for Exemption from 10 CFR 50, Appendix R,
Paragraph III.G.2. Enclosure 2 is TVA Calculation, Appendix R III.G.2 Manual Action
Feasibility Evaluation. This calculation, performed using guidance from NUREG 1852,
Demonstrating the Feasibility and reliability of Operator manual Actions in Response to Fire,
is BFN's basis for the Browns Ferry Plant Exemption Request. The calculation contains
bases for the Browns Ferry Nuclear Plant (BFN) Exemption Request for Appendix R III.G.2
Areas Operator Manual Actions (OMA). Attachment number 1 to the calculation is the List
of Time Critical Operator Manual Actions, and Attachment number 2 is the Verification and
Validation of Appendix R Manual Actions.

TVA has found that the OMAs listed in the exemption are feasible. NRC has previously
reviewed the actions and found them acceptable for use in achieving post-fire safe
shutdown. Hence, the special circumstances for the issuance of an exemption are satisfied
in accordance with the requirements of 10 CFR 50.12(a)(2)(ii) and RIS 2006-10. The
application of the rule is not necessary to achieve the underlying purpose of the rule, that is;
achieve safe shutdown in the event of a fire. The exemption request is authorized by law
and is consistent with the common defense and security. Therefore, the requirements of
10 CFR 50.12 (a)(1) are satisfied.

There are no new regulatory commitments contained within this request. If you have any
questions about this request, please telephone me at (256) 729-2636.

I Declare under penalty of perjury that the foregoing is true and correct. Executed on this
27th day of January 2009.

Sincerelv ,A

F. R. Godwin
Manager of Licensing
and Industry Affairs
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Enclosures:

1. Request for Exemption from 10 CFR 50 Appendix R, Paragraph III.G.2
2. TVA Calculation, Appendix R III.G.2 Manual Action Feasibility Evaluation Revision 1

cc (Enclosures):
(Via NRC Electronic Distribution)
Ms. Eva A. Brown, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North
(MS 08G9A)
11555 Rockville Pike
Rockville, Maryland 20852-2739

Eugene F. Guthrie, Branch Chief
U.S. Nuclear Regulatory Commission
Region II
Sam Nunn Atlanta Federal Center
61 Forsyth Street, SW, Suite 23T85
Atlanta, Georgia 30303-8931

NRC Resident Inspector
Browns Ferry Nuclear Plant
10833 Shaw Road
Athens, Alabama 35611-6970



ENCLOSURE1

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)

UNITS, 1,2 AND 3

REQUEST FOR EXEMPTION FROM 10 CFR 50 APPENDIX R, PARAGRAPH III.G.2

Pursuant to 10 CFR 50.12, BFN is requesting an exemption from 10 CFR 50, Appendix R,
Paragraph III.G.2, Fire Protection of Safe Shutdown Capability for BFN Units 1, 2, and 3.
Paragraph III.G.2 of Appendix R does not list operator manual actions (OMAs) as a means of
ensuring that one redundant train is free of fire damage.

Contrary to the above, Appendix R, Paragraph III.G.2 areas at BFN rely on OMAs to ensure a
train is free from fire damage when the redundant train is in the same fire area.

1.0 Applicable Rule

The applicable rules for this exemption request are 10 CFR 50.48 and 10 CFR 50,
Appendix R. Pursuant to 10 CFR 50.48(a), each operating nuclear plant must have a plan to
satisfy Criterion 3, Fire Protection, of 10 CFR 50, Appendix A. The fire protection features
that BFN must meet to satisfy Criterion 3 of Appendix A are established by 10 CFR 50,
Appendix R. Specifically, 10 CFR 50, Appendix R, Paragraph III.G.2 requires, in part, where
cable or equipment, including associated non-safety circuits that could prevent operation or
cause maloperation as a result of hot shorts, open circuits, or shorts to ground of redundant
trains of systems necessary to achieve and maintain hot shutdown conditions are located
within the same fire area outside of primary containment, shall be free of fire damage.

2.0 Requested Exemption

TVA is requesting an exemption from 10 CFR 50, Appendix R, Paragraph 111.G.2, Fire
Protection of Safe Shutdown Capability, for BFN Units 1, 2, and 3 to the extent that OMAs
are necessary to achieve and maintain hot shutdown for areas in which both trains of safe
shutdown equipment are located.

3.0 Justification and Assessment of Safety Impact

Background

Regulatory Issue Summary, (RIS) 2006-10, Regulatory Expectations With Appendix R,
Paragraph III.G.2 Operator Manual Actions, provides NRC's position on OMAs as part of the
strategy for compliance with 10 CFR 50, Appendix R, Paragraph Ill.G.2. NRC requires that
plants which credit OMAs for Paragraph III.G.2 compliance to obtain approval for the OMAs
via the exemption request in accordance with the requirements of 10 CFR 50.12. As stated
below, RIS 2006-10 addresses operator manual actions previously approved outside the
exemption process.

"For pre-1979 licensees, the staff decision in a safety evaluation report that approves the
use of operator manual actions, in lieu of one of the means specified in paragraph III.G.2,
does not eliminate the need for an exemption. Pre-1979 licensees who have SERs but
not a corresponding exemption, which approve manual actions should request an
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exemption under 10 CFR part 50.12, citing the special circumstances section of
50.12(a)(2)(ii), using the SER as the safety basis, and confirming that the safety bases
established in the SER remains valid. The staff expects to grant the exemption on these
without further review."

Basis That The Manual Actions Are Previously Approved

Browns Ferry is unique in their approach to the application of Appendix R. Browns Ferry
Units 1, 2, and 3 were shutdown in 1985. As TVA restarted each unit, NRC approved the
application of 10 CFR 50, Appendix R to support the operation of that unit. TVA restarted
Unit 2 in 1991, Unit 3 in 1995, and Unit 1 in 2007. NRC approved the application of an
Appendix R Fire Protection Program for BFN in several safety evaluations (SEs). The
following provides a general timeline of the approval process:

By letter dated January 31, 1986 (Reference 1), TVA submitted the 10 CFR 50 Appendix R
Fire Protection and Safe Shutdown Systems Analysis Report for Browns Ferry Nuclear Plant.
On December 8, 1988 (Reference 2), supplemented by an October 3, 1989 (Reference 3),
letter NRC issued the Safety Evaluation (SE) for post safe-shutdown in support of Unit 2
Operation. Section 2.4.3 and Section 2.7 of the respective SEs discuss OMAs.

On January 15, 1992 (Reference 4), TVA issued the BFN Fire Protection Report for NRC
review. The report established the BFN Fire Protection Plan in accordance with NRC
Generic Letter (GL) 86-10, Implementation of Fire Protection Requirements, and GL 88-12,
Removal of the Fire Protection Requirements from Technical Specifications. As part of the
evaluation, the NRC reviewed the Fire Protection Plan and Fire Hazard Analysis. On
March 31, 1993 (Reference 5), NRC issued a SE that approved the new BFN Fire Protection
Report. The Safe Shutdown Analysis, which included use of OMAs and Unit 2 Appendix R
Safe Shutdown Program, were previously approved in the above referenced NRC SEs.

In a December 20, 1994 letter (Reference 6), BFN provided the revised FPR for combined
Unit 2 and 3 operations. By letter dated November 2, 1995 (Reference 7), NRC approval of
a Fire Protection Report for Units 2 and 3 operations with Unit 1 shutdown and defueled.
Sections 3.5 and 3.5.1 of the SE summarizes the manual actions for the combined operation
of Units 2 and 3. In the SE, the NRC noted that the OMAs involve the same types of actions
currently performed on Unit 2. These OMAs include positioning valves, operating switches,
and opening breakers. NRC also noted that the time for performing these actions for Unit 3
was consistent with those established for Unit 2.

On April 5, 2006, prior to the restart of Unit 1, TVA met with NRC to discuss the progress of
the BFN Fire Protection Program and the reliance on OMAs. During this meeting, TVA
discussed maintaining operational fidelity of Unit 1 with Units 2 and 3 by using the same type
of OMAs that are currently approved for the Units 2 and 3 Safe Shutdown Program. The
Licensing Basis for the proposed Unit 1 Fire protection plan was consistent with the current
Unit 2 and 3 Fire Protection Plan. TVA Indicated the Unit 1 Appendix R Safe Shutdown
Analysis did not require the addition of any new type OMAs to meet safe shutdown
requirements. The OMAs needed for Unit 1 safe shutdown are similar to those approved for
Units 2 and 3.

As a result of the April 5, 2006 meeting, as stated in a letter dated April 24, 2006
(Reference 8), BFN committed to perform a Fire Protection Significance Determination
Process (SDP) analysis to determine the risk associated with the OMAs approved for Units 2
and 3 operation and the proposed Unit 1 OMAs., and for Units 2 and 3, correct or take
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compensatory actions for those OMAs that are risk significant (greater than green). For
Unit 1, correct any OMAs that are risk significant prior to Unit 1 entering mode 2 or 3.

BFN performed a risk evaluation of the fire Appendix R, Paragraph III.G.2 area OMAs using
NRC Inspection Manual Chapter 609, Significance Determination Process, Appendix F, Fire
Protection. The BFN risk analysis found the OMAs used for safe shutdown of Units 1, 2,
and 3 to be green (not risk significant). NRC reviewed the analysis and concluded in an
April 25, 2007, SE (Reference 9) that BFN has identified the post-fire safe shutdown OMAs
performed outside the main control room in Paragraph III.G.2 areas for Units 1, 2, and 3 and
placed them in the corrective action program. Furthermore, BFN is treating the OMAs as
compensatory measures, which is consistent with RIS 2006-10. NRC found this approach
acceptable until full compliance with Paragraph III.G.2 is established.

Feasibility and Dependability Review

Following the guidance provided in NUREG-1 852, Demonstrating the Feasibility and
Reliability of Operator Manual Actions in Response to Fire, BFN performed a feasibility
review of the 10 CFR Appendix R, Paragraph III.G.2, OMAs needed to shutdown
Units 1, 2, or 3 in the event of a postulated fire. Enclosure 2 provides BFN's Appendix R
III.G.2 Manual Action Feasibility Evaluation. Attachment Number 1 to the calculation is the
List of Time Critical Operator Manual Actions. Attachment Number 2 is the Verification and
Validation of Appendix R Manual Actions.

BFN's evaluation concludes that OMAs required for achieving and maintaining hot shutdown
conditions are feasible, reliable, and not affected by environmental conditions associated
with fires in Appendix R, Paragraph III.G.2 areas. In addition, the equipment needed to
implement OMAs remains available and the areas remain accessible during the event. Plant
demonstrations have shown that plant procedures and staffing is adequate and time margin
is available to account for uncertainties that may arise during an event. The evaluation
found that OMAs are feasible and reliable and using OMAs; therefore, BFN meets the
underlying purpose and intent of the Appendix R, Paragraph III.G.2 rule.

4.0 Authorized By Law

NRC has issued TVA's Operating License for BFN under the provisions of Section 104.b of
the Atomic Energy Act. Operating licenses issued by the Commission pursuant to Section
104.b are not limited, by stature, to specify the methods for complying with the requirements
of 10 CFR 50, Appendix R. As previously stated, 10 CFR 50.12 allows the NRC to grant
exemptions from the requirements of 10 CFR 50.48 and Appendix R to 10 CFR 50. Thus,
the Commission is authorized by law to exempt BFN from these requirements.

5.0 Presents No Undue Risk to Public Health and Safety

The purpose of this rule is satisfied by the requested exemption since the manual actions
previously described provide an equivalent level of protection as required by 10 CFR 50,
Appendix R, Paragraph III.G.2. Therefore, the proposed exemption presents no undue risk
to the public health and safety.

6.0 Does Not Endanger Common Defense and Security

The Commission's Statement of Considerations in support of the exemption rule noted with
approval the explanation of standard as set forth in Long Island Lighting Company
(Shoreham Nuclear Power Station, Unit 1) LBP-84-45, 20 NRC 1343,1400
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(October 29, 1984). There, the term "common defense and security" refers principally to
safeguarding of special nuclear material, the absence of foreign control over the applicant,
the protection of Restricted Data, and the availability of special nuclear material for defense
needs. The granting of the requested exemption will not affect any of these matters and,
thus, the requested exemption is consistent with the common defense and security.

7.0 Special Circumstances are Present

According to NRC regulations, special circumstances are present if any one of the six cases
cited in 10 CFR 50.12 (a)(2) are present. TVA has found that special circumstances found in
application of paragraphs (ii) and (iii) exist for this exemption:

(ii) 'Application of the regulation in the particular circumstances would not serve the
underlying purpose of the rule or is not necessary to achieve the underlying purpose of
the rule."

10 CFR 50, Appendix R, Paragraph III.G.2, specifies methods to ensure that one train of
systems necessary to achieve and maintain safe shutdown capability remains free from
fire damage. Paragraph III.G.2 does not list manual operator actions as a means of
ensuring that one of the redundant trains is free of fire damage. Specifically,
Paragraph III.G.2 of Appendix R requires that, where cables and equipment including
associated non-safety circuits that could prevent operation of cause maloperation as a
result of hot shorts, open circuits, or shorts to ground of redundant trains of systems
necessary to achieve and maintain hot shutdown must be protected in accordance with
Paragraph III.G.2 of Appendix R.

NRC Regulatory Issue Summary (RIS) 2006-10, Regulatory Expectations With
Appendix R Paragraph III.G.2, Operator Manual Actions, allows pre-1979 licensees, who
have a staff decision in a Safety Evaluation Report that approves the use of manual
operator actions, in lieu of one of the means specified in Paragraph III.G.2 should
request an exemption citing special circumstances. NRC approved the use of manual
actions for Browns Ferry, Units 2 and 3 in a Safety Evaluation at the time the each Unit
was restarted (References 2, 3, and 5). Although not explicitly approved in a NRC Safety
Evaluation, the manual operator actions put in place for Unit 1 similar to those approved
on Units 2 and 3. That is, positioning valves, operating switches, and opening breakers.
In addition, two analyses performed by BFN indicate that the Paragraph III.G.2 manual
operator actions for Units 1, 2, and 3 are not risk significant, are feasible, reliable and
can be performed under post fire circumstances.

Therefore, the underlying purpose of the rule, to achieve safe shutdown in the event of a
postulated Appendix R Fire, is met using operator manual actions. The rule continues to
be satisfied by the requested exemption since the existing analyses described provide an
equivalent level of safe shutdown capability as required by 10 CFR 50, Appendix R,
Paragraph III.G.2.

(iii) "Compliance would result in undue hardship or other costs that are significantly in excess
of those contemplated when the regulation was adopted, or that are significantly in
excess of those incurred by others similarly situated."

As previously discussed, the underlying purpose of Paragraph III.G.2 is to ensure that
one train of systems necessary to achieve and maintain safe shutdown capability
remains free from fire damage. The underlying purpose of the rule continues to be
satisfied by the use of operator manual actions. The engineering activities accompanied
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by plant physical modifications, procedure revisions and possible extension of planned
outages, needed to implement Paragraph III.G.2 of Appendix R will result in a
considerable expense to BFN. The cost associated with these activities places an
unwarranted burden on BFN with a negligible increase in safety as compared to the
alternate means of satisfying the requirements of Paragraph III.G.2 of Appendix R.

Therefore, the special circumstances exist that warrant granting an exemption to 10 CFR 50,
Appendix R, Paragraph III.G.2 as described in RIS 2006-10.

8.0 Environmental Impact

TVA has reviewed the proposed exemption and determined implementation of the exemption
will not effect the environment. That is there is no construction of operational activities,
which could significantly affect the environment. Implementation of the exemption does not
result in a significant increase in any adverse environmental impact previously evaluated,
result in a significant change in effluents or power levels, or affect any matter not previously
reviewed by NRC that may have a significant environmental impact.

The proposed exemption does not alter the land use for the plant, any water uses or impacts
on water quality, or ambient air quality. The proposed exemption does not affect the
previous analysis of environmental impacts.
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ENCLOSURE 2

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)

UNITS 1,2, AND 3

TVA Calculation, Appendix R III.G.2 Manual Action Feasibility Evaluation Revision 1

See Attached:
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According to the NRC's most recent interpretation of Paragraph III.G.2 requirements in Federal Register Volume 71, Number 43 dated March 6, 2006,
reliance on operator manual actions is no longer permitted in lieu of the means above to ensure that one of the redundant safe shutdown trains in the
same fire area is free of fire damage. Consistent with prior practice within the industry, BFN's Appendix R Program utilize operator manual actions for
safe shutdown in Fire Areas 1, 2, 3 and 25. However, based on the interpretation by the NRC, BFN does not have an approved license exemption to
allow operator manual actions for III.G.2 fire areas.

This evaluation supports the exemption request to allow the use of operator manual actions in III.G.2 fire areas to ensure safe shutdown can be
achieved during an Appendix R event.

Revision 1 makes clarifications to the references and discussion on combustibles in a Fire Area/Zone in Appendix A.
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Title Appendix R III.G.2 Manual Action Feasibility Evaluation
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0 Initial Issue - This evaluation supports the exemption request to allow the use of operator manual actions in 1 OCFR50

Appendix R III.G.2 Fire Areas to in lieu of the separation requirements in the rule.

The FSAR, Technical Specifications, ISFSI SAR and COC and Fire Protection Report have been reviewed by L.T.
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Calculation Identifier NDQ099920080007 Revision 1

Method of verification used:

1. Design Review El

2. Alternate Calculation E Verifier rl ),iýWDate

3. Qualification Test El
Comments:

Design verification has been performed by design review in accordance with NEDP-2 and NEDP-5. The methodology

used is consistent with good engineering practice and the results were found to be acceptable.
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Calculation: ND-Q0999-2008-0007 I Rev.: 1 1 Plant: BFN I Page 1 of 1
Title: Appendix R III.G.2 Manual Action Feasibility Evaluation

1.0 Purpose

This calculation is being issued to support the 1OCFR50 Appendix R III.G.2 exemption request to
allow the use of operator manual actions in lieu of separation as described in the rule.

2.0 References

2.1
2.2
2.3
2.4
2.5
2.6

0-FPR-Volume 1
ED-Q0999-2003-0048
0-SSI-001
BFN PER 101631
NEI 00-01
NUREG-1852

Fire Protection Report
Units 1, 2, & 3 Appendix R Manual Action Requirements
Safe Shutdown Instructions
Appendix R Section III.G.2 Operator Manual Actions
Guidance for Post-Fire Safe Shutdown Circuit Analysis
Demonstrating the Feasibility and Reliability of Operator Manual
Actions in Response to Fire

3.0 Design Input Data

3.1 See Attachment 1 for listing of Time Critical Operator Manual Actions (ref. 2.2).
3.2 See Table 1 of Appendix A for listing of Appendix R III.G.2 Fire Areas/Zones (ref. 2.1).

4.0 Assumptions

4.1 Time Critical Operator Manual Actions are defined as operator manual actions that must be
completed within the first 60 minutes of the event and must be completed from outside the Main
Control Room.
Verification: Based on industry guidance and past approval by the NRC, after 60 minutes the fire is
assumed to be extinguished and the impact to the operators will be substantially reduced.

4.2 Actions performed in the Main Control Room are not included in the evaluation.
Verification: Actions taken in the Main Control Room are not considered operator manual actions
since they are being performed from the normal safe shutdown location.

5.0 Special Requirements/Limiting Conditions

None.

6.0 Computations and Analyses

See Appendix A for analysis methodology and basis.

7.0 Supporting Graphics

None.

8.0 Summary of Results

See Appendix A for Summary of the Evaluation Results

9.0 Conclusions

Based on the evaluation performed in Appendix A, the operator manual actions that are performed for post-
fire safe shutdown in IOCFR50 Appendix R III.G.2 fire areas/zones are feasible and reliable. The
evaluation in Appendix A will be used to support an Appendix R III.G.2 exemption request.
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ND-Q0999-2008-0007 Rev. 1 Appendix A
Browns Ferry Nuclear Plant (BFN) Exemption Request for Appendix R III.G.2 Areas

Operator Manual Actions (OMA)

Exemption from Manual Actions Credit for Appendix R III. G.2 Areas

Paragraph III.G.2 of Appendix R does not list operator manual actions as a means of
ensuring that one of the redundant trains isfre-e offire damage. Specifically, paragraph
II. G.2 of Appendix R requires that, where cables or equipment, including associated non-
safety circuits that could prevent operation or cause maloperation as a result of hot shorts,
open circuits, or shorts to ground of redundant trains of systems necessary to achieve and
maintain hot shutdown conditions are located within the same fire area outside of primary
containment, one of the following means of ensuring that one of the redundant trains is free
offire damage shall be provided:

(a) separation of cables and equipment by afire barrier having a 3-hour rating,
(b) separation of cables and equipment by a horizontal distance of more than 20
feet with no intervening combustibles or fire hazards and with fire detectors and an
automatic fire suppression system in the fire area, and
(c) enclosure of cables and equipment in afire barrier having a 1-hour rating and
with fire detectors and an automatic fire suppression system in the fire area.

Contrary to these requirements, Appendix R III.G.2 areas at BFN rely on operator manual
actions in lieu of one of the means specified in paragraph III. G. 2 to ensure a train is free of
fire damage when redundant trains were in the same fire area.
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Introduction:
The purpose of the analysis presented herein is to show that the operator manual actions
(OMA) required to achieve and maintain hot shutdown conditions are not affected by the
environmental conditions associated with fires in Appendix R IlI.G.2 areas, and that the
functionality of equipment needed to implement operator actions remains available and the
area remains accessible. Realistic plant demonstrations will be provided to show that
adequate time margin remains available to account for uncertainties. The analysis follows
the guideline of NUREG 1852 and uses a deterministic approach for assessing the
feasibility and reliability of operator manual actions. This evaluation will demonstrate that BFN
meets the underlying purpose and intent of Appendix R III.G.2 rules.

The information provided within is BFN's basis for the exemption being requested in
accordance with the requirements set forth by 10 CFR 50.12(a)(2)(ii) since compliance with
the regulation in this instance is not necessary to achieve the'underlying purpose of the rule.
It should also be noted that the types of actions being evaluated have been previously
approved by NRC (Reference 8) and no new type of actions are being introduced.

1. Identification of Appendix R III.G.2 Areas

Following Appendix R III.G.2 areas have been identified in the Fire Protection Report,
Volume 1 (FPR) (Reference 1):

1-3 Ulnit IReactor Buili~gnEL 593',INorth Side _

1-4 Unit 1 Reactor Building, El- 59)3', South Side and MHR HlX Rooms

t pjm I ReAtctoiKBLI11itidg; ELL621'and~ North Sideo oi639 Elevations11

2-2 Unit 2 Reactor Building, EL 519' through 565'
(East side of Torus Area and Main Floor)
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2-4 Unit 2 Reactor Building, EL 593', South Side

UIn It 2 Reaictor BujI d Ing_, EL 621]', and Noih ýdo1'1,(0

2-6 Unit 2 Reactor Building, South Side of EL 639'

I Uniit 3Reactbr BuildiniLE 565, 519, 639

3-2 Unit 3 Reactor Building, El 565, 519

Unt 3il- Realctor- Build jngl,L El 59-3

3-4 Unit 3 Reactor Building, El 621

2 Tutlinel BuildiiigflitaKc Pumnp Station/Pl-cT-11C

2. List of Operator Manual Actions (OMA) by Functions and Their
Requirement to Establish Safe Shutdown Path or to Mitigate Adverse
Consequences to the Analyzed Safe Shutdown Path

The Unit 1, 2 and 3 Appendix R Manual Action Requirement calculation ED-Q0999-2003-
0048 R6 (Reference 2) lists all the actions that are necessary for safe shutdown of the plant
in the event of an Appendix R fire. This evaluation considers actions performed outside the
main control room (MCR) within a period of one hour. Attachment 1 provides a list of all
actions required to be performed in the first 60 minutes. It is expected that the fire affects
after one hour will be substantially reduced so that manual actions are not impacted. The
Operator Manual Actions (OMA) for the above areas will first be categorized according to
their functions as follows:

* Reactivity Control
* Reactor Coolant Makeup Control
* Reactor Coolant System Pressure Control
* Decay Heat Removal
* Support Systems (Equipment Cooling)
* Support Systems (Electric Power)

These categories are consistent with the Boiling Water Reactor (BWR) generic Multiple
Spurious Operation (MSO) listing as prepared by the BWR Owners Group (Reference 3).
The groupings provide the relative order of manual actions for safe shutdown to be
performed in a BWR plant. The equipment cooling and electric power supply systems
provide the necessary support for safe shutdown functions.

These actions were then further separated in two categories:
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Category 1. Manual Operator Actions required to Establish Analyzed Safe
Shutdown Path.

This includes actions that are associated with part of the train required to achieve
and maintain post fire hot shutdown* such as:

* High pressure injection (HPCI and RCIC)
" Low pressure injection (LPCI)
" Depressurization (ADS & MSRVs)
" Diesel generator loading (loading analysis)
* Diesel generator cooling (EECW)
* Power alignments (4 kV power supplies etc.)

*For BFN, the post-fire hot shutdown systems will include all systems required for

high and low pressure injection, depressurization, and associated power supplies and
cooling water for these systems. Note that the high pressure injection (HPCI and
RCIC) is typically not credited for most III.G.2 areas. Long term decay heat
removal is considered a cold shutdown process.

Category 2. Manual Operator Actions Required to Mitigate Adverse
Consequences to the Analyzed Safe Shutdown Path.

This includes actions that are not associated with part of the train required to
achieve and maintain post-fire hot shutdown, but can impact the ability of credited
train to perform its safe shutdown function. Examples of these actions are:

" RPV overfill (spurious HPCI start w/loss of high level trip)
" All flow diversions from credited makeup path (includes single and multiple

spurious)
" System trips (recirculation pump trip)
" System isolation (RWCU isolation)
" Preventive actions (open breakers to avoid damage, high impedance faults,

preclude spurious operation, preclude dead-head, etc.)

The breakdown of the operator actions is primarily based on the NRC-NEI meeting report
(Reference 4) on the deterministic post-fire safe shutdown methodology to address multiple
spurious operations. The exemption request will concentrate on OMAs performed in the
first category, i.e. OMAs associated with the credited train. OMAs performed in the second
category are primarily due to associated circuits (spurious operations) which have an
adverse impact on the credited train. These actions are allowed per the guidelines provided
in Generic Letter 81-12 (Reference 5). Actions to mitigate the effects of associated circuits
have to be pre-planned and feasible.

The following Table 2 provides a review of all OMAs and lists them in their functional
grouping along with placing them in one of the two categories as discussed above. HVAC
actions are not included in Table 2, and will be addressed separately. The table also
highlights actions that are performed in the Ill.G.2 areas (outside the EBRs).
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Control NA
RPS (Scram) Room NA NA NA Control Room Action

MSIsReactor Coolant MaContro

RoSNVN [Control NA NA ontRoom Action
FM___ _ [Room IF__ _ NA__ _ __ _ __ _ __ _ __ _ _

Spurious operation of the HPCI system could cause

HPCI 2-BDDD- Yes 10 overfill of the reactor vessel if the automatic high-level
281-0002A trip is disabled.

2-BDDD- Spurious operation of the HPCI system could cause
HPCI 2-BDDDB Yes 10 overfill of the reactor vessel if the automatic high-level

281 -0002B trip is disabled.

1-FCV-069-005 Open ventvec aiftion mode
1RWCe isolation)

510 F7 (M-I klŽt~n
()0 1_T\_)31 ()C Iun 3O¼c 11allyt~ 0( ck6sýl -()690-009-t

1-FCV-074-005 I-BDBB- Yes I RHLPIijconmd
268-OOOIA [Ys25

I-FCV-074-0060 1-BDBB- 11fDrywell Spray isolation. Prevent flow diversion from
268-0001A Yes 20 LPCI
(BKR 06B)
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1 -FCV-074-0061 l-BDBB-
268-OOO1A
(BKR 07B)

Yes 20
Drywell Spray isolation. Prevent flow diversion from
LPCI

1-FCV-074-0066 -BDBB- [ I I I
268-0001B Yes 20 Prevent spurious isolation of LPCI path..
(BKR 03A)

268-0001B Yes 25 RHR LPCI injection mode1-FCv-074-007 1 1-BDBB- 1 ir
268-004B1 YesI 20 Suppression Pool isolation. Prevent flow diversion
268-OOOIB Yes 20 from LPCI.

1-FCV-074-0074 1-BDBB- [II
268-0001B Yes 20 Drywell Spray isolation. Prevent flow diversion from

(BKR lOC) LPCI.

2-FCV074-0053 -BDBB- 
losure

'W'-002[ A5 Isolate valve to precludc bYwL,[- theiAppendiixýk~(bR0 10 II • ergencyS~ 'ý•th H (' inI ti

2-FCV-074-0060 2-BDBB-
268-0002A Yes 20 Drywell Spray isolation. Prevent flow diversion from

(BKR 13C) LPCI

2-FCV-074-0061 2-BDBB-
268-0002A Yes 20

Drywell Spray isolation. Prevent flow diversion from
LPCI

A-8



ND-Q0999-2008-0007 Rev. 1 Appendix A
Browns Ferry Nuclear Plant (BFN) Exemption Request for Appendix R III.G.2 Areas Operator Manual Actions (OMA)

2-FCV-074-0074 2-BDBB-
268-0002B
(BKR 14E)

Yes 20 Drywell Spray isolation. Prevent flow diversion from
LPCI.

2-FCV-074-0075 2-BDBB-
268-0002B Yes 20 Drywell Spray isolation. Prevent flow diversion from
(BKR IOE) LPCI.

r,>'-05,[ iJ3-_ 
oat leýopeld closure by the Appenldix RI

~268-0U003D ________________________ mrec witch. (RHR LP~CJ iiijecfion) > ~>
W-0V~74-00672 3-BDBBlK- Isla ;2'A<7 torcucduc I pcii

26-0003E ~ '5<<vsolatevl yhpedx

I-PMP-074-0005 0-BDAA-
[lA] 211 -000A Yes 20 Start RHR pump - Action to prevent dead-head

(BKR 0018) operation

1-PMP-074-0039 0-BDAA- Start RHR pump - Action to prevent dead-head
[1D] 211-OOOOD Yes 20 Stat pre

(BKR 0016) operation
2-PMP-074-0039 0-BDAA- Start RHR pump - Action to prevent dead-head
[2D] 211-00003D Yes 20 StatRce

(B KR 0017) operation
3-PMP-074-0016 3-BDAA- Start RHR pump - Action to prevent dead-head
[3C] 211-0003EB Yes 20oprt n(BKR 0004)oprtn3-PMP-074-0028 3-BDAA-

3 7 3-B A Start RHR pump - Action to prevent dead-head
[3B] 21 1-0003EC Yes 20

(BKR 30002) operation
____ ___ ___ __ BKR 0002) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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2-BDDD-281- 2-BDDD-
0002A 281-0002A

(BKR 01B1)
Yes

Action to trip recirculation pump. manually open
20 breaker.

3-BDDD-281- 113-BDDD-
0003A 11 281-0003A IF -- ] Yes 11 Action to trip recirculation pump. Manually open

20 breaker to DC control power for 4160V RPT BD 3-11
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1-PCV-001-0018 1-LPNL-
925-0658 Yes 10

Isolate valve to mitigate opening.

1-PCV-001-0019 1 -LPNL- Yes 10
925-0658 Yes 10 Isolate valve to mitigate opening.

1-PCV-001-0022 1-LPNL- e Is 1 Isolate valve to mitigate opening. Remote shutdown
925-0032 [ YesI 10 panel action

1 -PCV-00 1-0023 9501 -LPNL- Yes i 10 Isolate valve to mitigate opening. Remote shutdown
925-0032 [ Ye 10 panel action

1-V-001-0030 _00LPNL3 Yes IL 10 [Isolate valve to mitigate opening. Remote shutdown1 Pvoo010031 I I I I
925-065 8  Yes 10 Isolate valve to mitigate opening.

1-PCV-001-0034 I1-LPNL- re1 if 10 Isolate valve to mitigate opening. Remote shutdown
______________925-0032 IFYes j_________________IL 10 J~panel action

1-PCV-001-0041 1203-LPNL- r Yes 10 Isolate valve to mitigate opening. Remote shutdown
_____________925-0032 [Ys1 ILpanel action

1-PCV-001-0042 I1-LPNL- F Yes I I0 Isolate valve to mitigate opening. Remote shutdown
925-0032 Ye ____________ L 1 Lpanel action

1-PCV-001-0179 1-LPNL- i925-0658 Les 10 ]Isolate valve to mitigate opening.

925-0032 -N Yes I 10 IIsolate valve to mitigate opening. Remote shutdown
___ ___ ___ _9 25_0 032I _ _ [ ] p anel action

_________E___ IF_________ E________________I__________________ _________ F_________________________L_________
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[Al]
0-BDJAA-
211 -OOOOA
(BKR 0010)

Yes 30 Open breaker to secure RHRSW pump and avoid
minimum flow problems.

]-PMP-023-0008 0-BDAA- Open breaker to secure RHRSW pump and avoid[CI1] 211 -000013 Yes 30 mnmmfo rbes
-(a 0010) minimum flow problems.

0-PMP-023-0012 0-BDAA-
[C2] 211-000013 Yes 30 Open breaker to secure RHRSW pump and avoid

(BKR 0015) minimum flow problems.

0-PMP-023-0015 3-BDAA-
[B1 ] 211-0003EC Yes 30 Open breaker to secure RHRSW pump and avoid

(BKR 0008) minimum flow problems.

0-PMP-023-0019 0-BDAA-
[B2] 211-0000C Yes 30 Open breaker to secure RHRSW pump and avoid

(BKR 0016) minimum flow problems.

0-PMP-023-0027 0-BDAA-

[D2] 211 -0000D Yes 30 Open breaker to secure RHRSW pump and avoid
(BKR 0015) minimum flow problems.

Support Systems (Equipment ..oohingý)

0-PMP-023-0088 0-BDAA-
[B3] 211 -OOOC Yes 10 Prevent spurious trip of required EECW pumps (only

(B KR 0009) FA-25)
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[D3]
U-BUAA-
21 1-0000D
(BKR 0010)

Yes 10 Prevent spurious trip of required EECW pumps (only
FA-25)

o-PMP-023-0085 3-BDAA-
[A3] 211-0003EA Yes 10 Prevent spurious trip of required EECW pumps (only

(B KR 0005) FA-25)

0-PMP-023-0091 3-BDAA-
[C31 21 1-0003EB Yes 10 Prevent spurious trip of required EECW pumps (only

(BKR 0010) FA-25)

0-BDBB-
0-FCV-067-0049 219-OOOOA Yes 20 Prevent EECW / RHRSW north header intertie valve

(BKR 12C) spurious opening. Open Breaker.

000 C68-0 Yes 60 iegnt EECWa RHtrnSt b tt c hear der intertie lveJ spur1IOUs oipeninig. Close valve maniually.

I ::~Support Systems (Electiic Power Supply) ~ >K >~

0-BATA-248- 2-BDBB- I 6biIFYes 6 [Agnto the alternate battery charger

0000 28-0002AB 60 Align r

0-BATA-248- I-CHGA- Yes 60 Align alternate 250V DC battery charger 2B to Battery

00021 248-0002B Yr bd I
0-BATA-248- -CG Yes 60 Align alternate 250V DC battery charger 2B to Battery

0003 248-0002B Fbd32
0-BATA248- [Yesg6 alternate 250V DC battery charger 2B to Battery
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0-BDAA-211-
0000A

0-BDAA-
211-0000A Yes 10 Align alternate Vu control power Irom U-BtVDIVI-2zSU-

0002

0-BDAA-21 1- 0-BDAA-
0000A (Breakers 211 -0000A Isolate breaker to preclude closure. Precludes spurious
1614, 1716, 1818, Yes 20 operation of the breaker for 4 kV SDBD A.
1824)

0-BDAA-211- 0-BDAA- Yes 20 Align alternate DC control power from 0-BDDD-280-
OOOOB 211o-000B Ye[ _20 0002.

0-BDAA-211- 0-BDAA- 1
0000B 211-00003B Yes 20 Verify breaker closed. Load shedding operator actions.

0-BDAA-211- 0-BDAA-
0000B (Breakers 211 -0000B Isolate breaker to preclude closure. Precludes spurious
1616, 1714,1822, Yes 20 operation of the breaker for 4 kV SDBD B.
1828,)

O-BDAA-21C s I - - 20 Align alternate DC control power from 0-BDDD-280-
00C211 -OOOOC IF11__________1 _____ 0001

0-BDAA-21 1- 0-BDAA-ifr
0000C 211-OOOOC Yes j[ 20 Verify breaker closed. Load shedding operator actions.

0-BDAA-211- 0-BDAA-
OOOOC (Breakers 211-OOOOC Yes 20 Isolate breaker to preclude closure. Precludes spurious
1624, 1718, 1812, operation of the breaker for 4 kV SDBD C.
1814)

-BDAA-211- -BDAA- Yes 20 Align alternate DC control power from 0-BDDD-280-
0000D 211-00001)D [es]I 10003
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O-BDAA-211-
0000D (Breakers
1618,1724,1816,
1826)

0-BDAA-
211-OOOOD

Yes 20
Isolate breaker to preclude closure. Precludes spurious
operation of the breaker for 4 kV SDBD D.

[-BDDD-280- [-BDDD- Align alternate 250V DC battery charger 2B to Battery

0001 (BKR 609) 280-0001 Yes 20 bd I
(BKR 609)

0-BDDD-280- 3-BDDD- Trip those loads associated with the Unit 3 HPCI

0002 281-0003A Yes 20 system prior to transferring the 250V RMOV Board 3A

to its alternate power supply. 250V DC Unit Battery
Load Study

0-BDDD-280- 0-BDDD- ir Align alternate 250V DC battery charger 2B to Battery

0002 (BKR 607) 280-0002 Yes 20 bd 2

_________(BKR 607) ___________ __________ 1 ______ ______________________

0-BDDD-280- 2-BDDD- Trip those loads associated with the Unit 3 HPCI

0003 281-0002A Yes 20 system prior to transferring the 250V RMOV Board 3A
to its alternate power supply. 250V DC Unit Battery
Load Study

0-BDDD-280- 0-BDDD- Align alternate 250V DC battery charger 2B to Battery

0003 (BKR 609) 280-0003 Yes I 20 bd 3
(BKR 609)

0-BDDD-280- 0-BDDD- 1I Trip breaker (710) to the DPO shop to reduce load on

0003 (BKR 710) 280-0003 Yes ] 20 unit battery 3.
(BKR 710)

0-CHGA-248- 0-CHGA- 1[ Y Reset 250V DC Battery Charger due to load shedding
0001 248-0001 [ JYesI 60
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0-CHGA-248-
0002A

0-CHUA-
248-0002A Yes 60

Reset 250V DC Battery Charger due to load shedding

o-CHGA-248- o-CHGA-o 1 II I I Reset 250V DC Battery Charger due to load shedding
0002B 248-0002B ]Yes j 60

CHG0-CHGA- 00Yes 
60 Reset 250V DC Battery Charger due to load shedding

o-GN 082OOa IOA • O-BAA Yes 10 Isolate and trip breaker 00 19 from 0-B DAA-211 -
211-OOOOA OOOOA. Diesel Loading Analysis.

0-GEN-082-OOOA O-BDAA- Yes ii 0 Isolate and trip breaker 0010, 0011, 0013, 0016, 0017
211-OOOOA from 0-BDAA-211-0000A. Diesel Loading Analysis.

0 0 0 II-BDAA- Yes 20 Isolate and trip breaker 0006, 0007, 0016,0017 from0-

0-GEN-092-OOOB 0FO-BDAA- 11Isolate and trip breaker 0006, 00107, 0016, 0017, from 0211-OOOOB I Yes 10 BDAA-211-0000B. Diesel Loading Analysis

O.GN0 82O 000AA II 10III Ilsolate and trip breaker 0009, 0010, 0016, 0017, 0018211-OOOOB 0-BDAA-21 1-OOOOB. Diesel Loading Analysis
0 0-GN 082OO Yes 20I Isolate and trip breaker 0009, 0010, 0011, 0015, from

0-GEN-082-OOOC 0-BDAA- 1 1e 1 Isolate and trip breaker 0010, 0016 from 0-BDAA-
211-OOOOC Yes 20 211-OOOOC. Diesel Loading Analysis

0-GEN-082-OOOD -BDAA- 1Isolate and trip breaker 0007, 0008, 0010, 0015, 0016,
211-0000D Yes 10 0017 from 0-BDAA-21 1-0000D. Diesel Loading

~Analysis

0-GEN-082-00D I0-BDAA- 1 I Isolate and trip breaker 0015 from 0-BDAA-21 1-21 1-0000D Yes 20 000OD. Diesel Loading Analysis
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3-GEN-0
0003A

3-BDAA-
211-0003EA Yes 10

Isolate and trip breaker 0005, BKR 0006, BKR 11, and
BKR 0012 from 3-BDAA-211-0003EA. Diesel
loading analysis.

3-GEN-082- 3-BDAA- Yes j Isolate diesel to mitigate failure.0003A 211-0003EA Ys2

3-GEN-082- 0-BDAA- Trip BKR 0005 and BKR 0021, isolate and trip BKR
0003A 211-OOOOA 0006, BKR 0010, BKR 0013, BKR 0017, BKR 0018,

Yes 20 and BKR 0019 from 0-BDAA-21 1-OOOOA. Diesel

Loading Analysis

3-GEN-082- 0-BDAA- Trip BKR 0021, isolate and trip BKR 0006, BKR
0003A 211-OOOOA 0007, BKR 0010, BKR 0011, BKR 0013, BKR 0016,

Yes 20 BKR 0017, BKR 0018, and BKR 0019 from 0-BDAA-
211-OOOOA. Diesel Loading Analysis

3-GEN-082- 0-BDAA- 1ie Isolate and trip BKR 0007 and BKR 0010 from 0-
0003A 211-OOOOA YesIJ 20 BDAA-211-OOOOA. Diesel loading analysis.

3-GEN-082- E-BDAA- 1IIsolate and trip BKR 0005 from 3-BDAA-211-0003EA
0003A 211- Yes 20

3-GEN-082- 3-BDAA- 11 Isolate and trip BKR 0004, BKR 0005, BKR 0010
0003B 211-0003EB Yes 10 from 3-BDAA-211-0003EB

3-GEN-082- 3-BDAA- Yes 20 Isolate diesel to mitigate failure.0003B[ 211-0003EB Yes 2

3-GEN-082-:: ' 0-B DAA- 1 f 1TRIP BKR 0005, ISOLATE AND TRIP BKR 0006, BKR 0007,

0003B 211-OOOOB Yes 20 BKR 0009, BKR 0010, BKR 0011, BKR 0015, BKR 0016, BKR
__J 0017, AND BKR 0018 FROM 0-BDAA-211-OOOOB

A-17



ND-Q0999-2008-0007 Rev. 1 Appendix A
Browns Ferry Nuclear Plant (BFN) Exemption Request for Appendix R III.G.2 Areas Operator Manual Actions (OMA)

3-GEN-082-
0003B

3-BDAA-
211-0003EB Yes 20

ISOLAlE AND TKII BKK UUU4, B.
0010 FROM 3-BDAA-211-0003EB

3-GEN-082- I 3-BDAA- [e Isolate diesel to mitigate failure.
0003C 211-0003EC Yes 20

3-GEN-082- -BDAA- i ISOLATE AND TRIP BKR 0006 AND BKR 0010 FROM 0-
0003C 211-OOOOC Yes 20 BDAA-211-0000C

3-GEN-082- 3-BDAA- i2 iISOLATE AND TRIP BKR 0002, BKR 0008, BKR 009,

0003C 21 1-O3EC [Yes 20 AND BKR 0013 FROM 3-BDAA-211-0003EC

3-GEN-082- 3-BDAA- 1 T s-OLATE AND TRIP BKR 0008 AND BKR 0009 FROM 3-
0003C 211-0003EC Yes 20 BDAA-211-0003EC

3-GEN-082- 0-BDAA- 1 RPBR013, ISOLATE AND TRIP BKR 0007, BKR
0003D 21 1-OOOOD Yes 20 0016, AND BKR 0017 FROM O-BDAA-211-OOOOD

3-GEN-082- 13-BDAA- 20 1 RIP BKR 0007 FROM 3-BDAA-211-0003ED
0003D 211-0003ED Yes 20

3-GEN-082- 3-BDAA- s 2 I 1[ISOLATE AND TRIP BKR 0006 FROM 3-BDAA-21 1-

0003D 211-0003ED Yes 20 0003ED

1-BDBB-231- 1-BDBB-2 A Yes 20 IFAlign alternate DC control power from 0-BDDD-280-

I-BDBB-231- 1-BDBB- O ] Align to the alternate power from 0-BDAA-21 1-0000B
0001A 231-OOOIA Yes 20

1-BDBB-231- I 1-BDBB- Fe 0 IIsolate, transfer control and locally operate breaker 1C
0001A 231-0001A s open and 8C closed.
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1-BDBB-231-
0001B

L -13LJDD13-

231-OOOIB Yes 20 Align aiternate UtL controi power irom u-
0003

I-BDBB-231___ _______ F-B__________ 1B0 Align to the alternate power from 0-BDAA-21 1-000013
0001B 1231-001B Yes 20
1-BDBB-231- 1-BDBB- [e 1 1 Isolate, transfer control and locally operate breaker 1 C
0001B 231-OOO1B Yes 20 closed and 8C open.

1-BDBB-268- 1-BDBB- I Align to the alternate power from 0-BDBB-231-0001A
0001B 268-OOO1B Yes 20

1-BDBB-268- 1-BDBB-
0001B 231-OOO1A Yes 20 Close Breaker

(BKR 03B)

0001 A 281-OOOIA 1I11F
1-BDDD-281- 1 1-BDDD- Yes Align to the alternate power supply 0-BDDD-280-0002

0001A 281-0001A s to h 11-BDDD-281- 1-BDDD- Ye 0Align to the alternate power' supply 0-BDDD-280-0001

0002A 281-0002A Yes 20

2-BDDD-28 1- 2-BDDD- 2 Align to the alternate power supply 0-BDDD-280-0001
0002B 281-0002B Yes 20

I-BDDD-281- 281 AOOlO 1 t' e41ign to [)Ply 0-BDDD--1
0002B 28 1-0002B Ye2

1-LPNL-925-0032 1 LPNL Align to the alternate power from 0-BDDD-280-0003
Y925-0032 Ye 20 (3-MGEN-252-0003)
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2-I3DBB-231-
0002A

2-BDBB-
231-0002A Yes 20

Align to the alternate power 0-BDAA-21 1-OOOOC

2-BDBB-231- 2-BDBB- Yes 20Remove non-Appendix R loads to prevent diesel and or0002A 231-0002A Yes[ 20 [ 4kV/480V transformer overload.

2-BDBB-231- 2-BDBB- [ Isolate, transfer control and locally operate breaker 1C
0002A 231-0002A IJ Yes 20 closed and 8C open.

2-BDBB-231- f 2-BDBB- Yesr 2 Align alternate DC control power from 0-BDDD-280-
0002A 231-0002A Yes 20 0001

2-BDBB-231- 2-BDBB- rrIsolate SDBD to mitigate trip of normal feeder breaker.

0002A 231-0002A [ Yes 60

2-BDBB-231- 0-BDAA- Close normal feeder breaker from 0-BDAA-211-00003B
0002A 211-00003B Yes 60

(BKR 0005)

2-BDBB-231- BDBB- [ lose normal feeder breaker from 0-1 DAA-2 1 -00001
0002A 231-0002A [ __________ [Yes IL 60

2-BDBB-231- 2-BDBB- i Ir Remove non-required loads to assure' availability of
0002A 231-0002A Yes 60 [board.

2-BDBB-231- 2-BDBB- [ [Align to the alternate power 0-BDAA-21 1-OOOOC
0002B 231-0002B Yes 20

2-BDBB-231- 0-BDDD- ] Open the alternate DC control power to assure
0002B 280-0003 Yes 20 availability of normal control power.

(BKR 708) 1

2-BDBB-231- 2-BDBB- [1 [Remove non-required loads to assure availability of

0002B 231-0002B Yes 20 board.
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2-B1DB B-231-
0002B

2-BDBB-
231-0002B Yes 20

Remove non-Appendix R loads to prevent diesel and or
4kV/480V transformer overload.

2-131313-231- 12-BDBB- Ye 2 Isolate, transfer control and locally operate breaker IC

0002B 231-0002B Yes[1 20 [closed and 8C open.

2-BDBB-231- 2-BDBB- Isolate, transfer control and locally operate breaker IC
0002B 231-0002B Yes 20 open and 8C closed.

2-BDBB-268- 2-BDBB- 1 Remove non-required loads to prevent multiple high
0002A 268-0002A Yes 20 impedance faults.

2-BDBB-268- I2-BDBB- [I 6 Power alignment. Close normal feeder breaker
0002A 231-0002A Yes 60

2-BDBB-268- 2-BDBB- [I Remove non-required loads to assure availability of
0002A 231-0002A Yes [ 20 board.

2-BDBB-268- 2-BDBB- Y[ [ 0 Remove non-Appendix R loads to prevent diesel and or
0002A 268-0002A J Yes 60 4kV/480V transformer overload.

0002A 268-0002A I002B
00• 6 I26-00D2AB- Yes [ 60 [02Align toalternate power supply from2-DB2l

2-BDBB-268- I 2-BDBB- Ys I [Close Breaker
0002A 268-0002B 1[Yes 60

2-BDBB-268- 2-BDBB- Yes Remove non-required loads to prevent multiple high
0002B 268-0002B J[s 60 impedance faults.

2-13131313-268-0 B I2-BDBB-2 B I[ Yes F 60 Power alignment. Close normal feeder breaker
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110002B 268-0002B Yes
Kemove non-requirea ioaas to assure avanaonity or

20 board.

12-BDBB-268- 2-1DB1-0002B 11 268-0002B II Yes
60 Remove non-Appendix R loads to prevent diesel and or

60 4kV/480V transformer overload.

3-BDB
0003A 268-0003A Yes 60

Power alignment - Close normal feeder breaker from
3-BDBB-231-0003A

3-BDBB-268- 3-BDBB- Remove non-required loads to assure availability of

0003A 268-0003A Yes 60 board.

3-BDBB-268- 3-BDBB- F Remove non-Appendix R loads to prevent diesel and or
0003A 268-0003A Yes 60 4kV/480V transformer overload.

3-BDBB-268- 3-BDBB- Yes 20 ] Power alignment - Close normal feeder breaker from 3-

3-BDBB-268- 3-1333- 1FI 1 Remove non-required loads to assure availability of
0003B 268-0003B Yes 20 board.

3-BDBB-268- 113-BB- 1 Remove non-Appendix R loads to prevent diesel and or

0003B 268-0003B Yes 20 4kV/480V transformer overload.
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3-BDAA-211-
0003EA

3-BDAA-
211-0003EA Yes 10

Align alternate DU control power trom U-
0002

3-BDAA-211- 3-BDAA- Isolate breaker to mitigate closure.
0003EA 211-0OO3EA Yes 20

3-BDAA-211- 3-BDAA- Verify breaker closed or close breaker.
0003EB 211-0003EB Yes 20

(BKR 0009)

3-BDAA-21 1- 3-BDAA- Isolate breaker to mitigate closure.
0003EB 211-0003EB Yes 20

3-BDAA-211- 3-BDAA- 2 I 2 Isolate breaker to mitigate closure.
0003EC [21 1-0003EC [ ___________ [Yes J[ 20 [_______________________
3-BDAA-211- 3-BDAA- I Align alternate DC control power from 0-BDDD-280-
0003ED 211-0003ED Yes 20 0003

OO3EBDAA21OOO3EDAAr
03EDA21- 03- A 

20 Isolate breaker to mitigate closure.
0003EA 211-0003EA Yes 20 [
3-BDBB-219- 3-BDBB- Yes 20 Align to the alternate power 3-BDBB-231-0003B0003EA 219-0003EA Ye 2
3-BDBB-231- I3-BDBB- Ye 20 Align to the alternate power 3-BDAA-211-0003EB
0003A 231-0003A Ye 2

I B I 1Remove non-Appendix R loads to prevent diesel and or
0003A 231-0003A Yes 20 4kV/480V transformer overload.

3-BDBB-231- I[ 3-BDBB- I I Align alternate DC control power from 0-BDDD-280-
0003A 231-0003A Yes 20 0002
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3-Jil13i

0003A
3-BDB03-
231-0003A Yes 60

Remove non-required loads to assure avz
board.

ty ot

3-BDBB-231- 3-BDBB- [ [[ Isolate, transfer control and locally operate breaker IC
0003A 231-0003A Yes 60 closed and 8C open.

3-BDBB-231- BBB-0 YAlign to the alternate power 3-BDAA-211-0003EB0003B 231-0003B Ys20

3-BDBB-231- 3-BDBB- Y 2Remove non-required loads to assure availability of
0003B 231-0003B[ Yes 20 board.

3-BDBB-231- 3-BDBB- Y I Remove non-required loads to assure availability of
0003B 231-0003B Yes 60 board.

3-BDBB-231- i 3-BDBB- es [Isolate, transfer control and locally operate breaker 1C
0003B 231-0003B Yes 20 closed and 8C open.

3-BDBB-231- 3-BDBB- Remove non-Appendix R loads to prevent diesel and or
0003B 231-0003B Yes 60 4kV/480V transformer overload.

3-BDDD-281- 3-BDDD- Align to alternate power supply 0-BDDD-280-0002
0003A 281-0003A Yes 20

3-BDDD-281- 3-BDDD- Yes 20 Align to alternate power supply 0-BDDD-280-0003
0003B 281-0003B
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3. Feasibility and Reliability Review of Operator Manual Actions (OMA)

The following review of manual actions is based on NUREG-1852 guidance.

Review of Table 2 shows that majority of the actions are performed in the electrical board
room (switchgear rooms). The remaining actions are performed in the reactor building,
diesel generator building and intake pump station. Following is a breakdown of these
actions in areas other than the electrical board rooms:

* Trip Recirculation Pumps (using mechanical trip or E-Stop) - reactor building
* Isolate RWCU System (open vent valve) - reactor building
* LPCI Injection (isolate and open using Appendix R switch) - reactor building
* Power alignment - diesel generator building (diesel aux. board room) and reactor

building
* Remove non-Appendix R loads - reactor building
* Close EECW valve 0-FCV-067-0049 (prevent cooling flow diversion) - diesel

generator building (diesel aux. board room) and intake pump station

3.1 Environmental Factors Feasibility

Fires in III.G.2 areas have the possibility of affecting OMAs being performed in electrical
board rooms, reactor building, diesel generator building (diesel aux. board room) and
intake pump station. The OMAs vis-A-vis the fire location evaluation will consider impacts
due to temperature, smoke, toxic gasses, noise, etc. and will review mitigating fire
protection features such as fire barriers, separation, compartmentation, and HVAC. The
following feasibility assessment is based on these environmental factors:

a) OMAs in Electrical Board Rooms:
The Electrical Board Rooms (EBR) are located within the control building
habitability zone which includes the main control room and remote shutdown panel
location. EBRs are separated from III.G. 2 areas in the reactor building by three
hour fire barriers. Fires in the reactor building should have very little impact on
EBR temperatures due to substantial fire barriers (12" or more thick concrete) and
independent ventilation systems. The boundary between EBRs and reactor building
are also secondary containment boundary. The boundaries are sealed to prevent the
affects of fire, heat and smoke. Due to the short travel distance from the control
room, adequate temperature control, non- contaminated Zone and non-radiation
area, the EBRs can be considered as pseudo control room. The electrical board
rooms (EBR) are served by redundant HVAC units. However, fires in certain areas
can damage both trains of HVAC resulting in loss of cooling in these areas.
Engineering analyses (Reference 6) have shown that the temperature in EBR
remains well below the limit (104 OF) for several hours. Some manual actions (shut
lights, open doors, provide portable ventilation, etc) may be required later (10 hours
or more) to limit the rise in EBR temperatures. Based on the above discussion,
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actions can be performed in the EBRs under the expected environmental conditions
that will be encountered.

b) OMAs in Reactor Building:
The reactor building areas consists of large open spaces and the fire zones are not
separated by fire rated barriers across its entire boundary (i.e. equipment hatches) or
depend on spatial separation (i.e. 20 ft. separation). A review of the relative
proximity of the fire area and the location of action is required to assess the
feasibility of the action. Table 3 lists the actions that are performed in the reactor
building fire zones; the fire effects assessment and the category of OMA. As stated
above, the exemption request is specifically for OMAs in category 1. However,
category 2 actions are also evaluated for completeness. Diesel generator building
(DGB) and intake pump station (IPS) OMAs are also addressed in the table.
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1
1-VTV-032-
5103 (1-5, El
621)

Open vent valve
to manually close
FCV-069-0094
(RWCU Isolation)

1-3, El 593
30 No (2)

Fire Zone 1-5 is on EL 621 and is connected to Fire Zone 1-3 through
EL 621 floor slab. To prevent a fire on the EL 593 elevation from
propagating up to EL 621, all penetrations are sealed to at least a one
hour or equivalent rating and 3 hour rated fire dampers are installed in
duct penetrations. The OMA on El 621 will not be affected by fire on
El 593. Operators can reach El 621 without traversing the fire
location.
Fire Zone 2-5 is on EL 621 and is connected to Fire Zone 2-4 through

2-VTV-032- Open vent valve EL 593 floor slab. To prevent a fire on the EL 593 elevation from

2 5103 (2-5, El to manually close 2-4, El 593 30 No (2) propagating up to EL 621, all penetrations are sealed to at least a one
FCV-069-0094 hour or equivalent rating and 3 hour rated fire dampers are installed in

621) (RWCU Isolation) duct penetrations. The OMA on El 621 will not be affected by fire on

El 593. Operators can reach El 621 without traversing the fire location.

Fire Zone 3-4 is on EL 621, and north of fuel pool wall on EL 639. It
connects with Fire Zone 3-3 through the EL 621 floor slab, having
equipment hatch at R16-U and stairway at R21-U. To prevent a fire on

3VTV032 Open vent valve the EL 593 elevation from propagating up to EL 621, equipment hatch
3 5103 (3-4, El FCV-069-0094 30 No (2) and stairway are protected by water curtains and all penetrations are

621 ) (RWCU Isolation) sealed to at least a one hour or equivalent rating and 3 hour rated fire

dampers are installed in duct penetrations. The OMA on El 621 will
not be affected by fire on El 593. Operators can reach El 621 without
traversing the fire location.
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4

2-BDBB-268-
0002D (BKR
02C) (2-4, El
593)

Isolate valve to
preclude closure
by the Appendix
R emergency
switch. (RHR
LPCI injection 2-
FCV-074-0053)

2-2, El 565,
El 519
2-5, El 621 25 Yes (1)

Fire Zone 2-4 is on EL 593 south of column line Q and is connected to
Fire Zone 2-2 through the RHR heat exchanger room enclosure at
column R14-T/S, and EL 593 floor slab. Penetrations are sealed to at
least a one hour or equivalent rating and 3 hour fire rated dampers are
installed in duct penetrations. The OMAs on El 593 will not be
affected by fires on El 565.
Fire Zone 2-4 is connected to Fire Zone 2-5 through an open
equipment hatch at R9-U, another hatch at R13-U, and EL 621 floor
slab. Water curtains are provided at both equipment hatches to prevent
a fire from EL 593 propagating up to EL 621. Penetrations are sealed
to at least a one hour or equivalent rating and 3 hour fire dampers are
installed in duct penetrations. The fire affects on EL 621 are not
likely to impact OMAs on El 593 below.
Operators can reach El 593 without traversing the fire locations.

5

2-BDBB-268-
0002E (BKR
02C) (2-5, El
621)

Isolate valve to
preclude closure
by the Appendix
R emergency
switch. (RHR
LPCI injection 2-
FCV-074-0067)

2-1, El 565,
519
2-3, El 593
2-4, El 593

25 Yes (1)

Fire Zone 2-5 is on EL 621 and is not connected to Fire Zone 2-1 on El
565.
Fire Zone 2-5 is connected to Fire Zone 2-3 through EL 593 floor
slab. To prevent a fire on the EL 593 from propagating up to EL 621,
all penetrations are sealed to at least a one hour or equivalent rating
and 3 hour fire dampers are installed in duct penetrations.
Fire Zone 2-5 is connected to Fire Zone 2-4 through an open
equipment hatch at R9-U, another hatch at R13-U, and EL 621 floor
slab. Water curtains are provided at both equipment hatches to prevent
a fire from EL 593 propagating up to EL 621. Penetrations are sealed to
at least a one hour or equivalent rating and 3 hour fire dampers are
installed in duct penetrations.
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i ne uivt- on ri oDLi Will noL oe aiiecteu oy rire on r-i :Jyi ano J
Operators can reach El 621 without traversing the fire location.
Fire zone 3-3 connects to fire zone 3-2 through the EL 593 floor slab

Isolate valve to and I hour fire rated barrier of RHR heat exchanger room on EL 565.

preclude closure To prevent a fire on the EL 565 elevation from propagating up to EL

3-BDBB-268- by the Appendix 593, penetrations are sealed to at least a one hour or equivalent rating.

6 0003D (3-3, El R emergency 3-2, El 565, 25 Yes (1) The door of heat exchanger room on EL 565 is protected by a water

593) switch. (RHR 519 curtain. To prevent a fire from the RHR pump room from propagating

LPCI injection 3- to the RHR heat exchanger enclosure a water curtain is installed at the

FCV-074-0053) ceiling of the RHR pump rooms (EL. 541).
The OMA on El 593 will not be affected by fire on El 593 and El 565.
Operators can reach El 621 without traversing the fire location.

Fire Zone 3-4 is on EL 621, and north of fuel pool wall on EL 639. It
connects to Fire Zone 3-1 through an open equipment hatch at R16-U,
and at R21-U, the EL 639 floor slab and the fuel pool wall on the EL
639. Water curtains are provided at equipment hatch and stairway to

Isolate valve to prevent a fire from EL 621 propagating up to 639. The fuel pool wall

preclude closure provides separation on EL 639 between Fire Zones 3-1 and 3-4. To

3-BDBB-268- by the Appendix 3-1, El 565, prevent fire propagating from EL 621 to EL 639, penetrations are

7 0003E (3-4, El R emergency 519, 639 25 Yes (1) sealed to at least a one hour or equivalent rating and duct penetrations

621) switch. (RHR 3-3, El 593 are provided with 3 hour fire dampers.

LPCI injection 3- Fire Zone 3-4 connects with Fire Zone 3-3 through the EL 621 floor
FCV-074-0067) slab, having equipment hatch at R16-U and stairway at R21-U. To

prevent a fire on the EL 593 elevation from propagating up to EL 621,
equipment hatch and stairway are protected by water curtains and all
penetrations are sealed to at least a one hour or equivalent rating and 3

hour rated fire dampers are installed in duct penetrations.
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The OMA on El 621 will not be affected by fire on El 593, El 565 or El
639. Operators can reach El 621 without traversing the fire location.
Fire Zone 2-6 is located on EL 639 south of the fuel pool wall. The
adjacent Fire Zone is 2-5. Fire Zone 2-5 is on EL 621 and north of the

Stop pump using fuel pool wall on EL 639 and connects to Fire Zone 2-6 through an
2-VFD-068- E-Stop. Action to 2-5, El 621 open equipment hatch at R9-U, another hatch at R13-U, the EL 639

8 2002 (2-6, El trip recirculation 20 No (2) floor slab and the fuel pool wall on EL 639. Water curtains are provided
639) pump, 2-PMP- at both equipment hatches to prevent a fire from EL 621 propagating up

068-0060A to EL 639.
The OMA on El 639 will not be affected by fire on El 621. Operators
can reach El 639 without traversing the fire location.

Fire Zone 2-5 is on EL 621 and is not connected to Fire Zone 2-1 on El
565.
Fire Zone 2-5 is on EL 621 and is not connected to Fire Zone 2-2 on El

2-1, El 565, 565.

519 Fire Zone 2-5 is connected to Fire Zone 2-3 through EL 593 floor

Manually trip 2-2, El 565, slab. To prevent a fire on the EL 593 from propagating up to EL 621,
RPT-2- (BK breaker. Action to El 519 all penetrations are sealed to at least a one hour or equivalent rating
1452), 2-5, El trip recirculation 2-3, El 593 20 No (2) and 3 hour fire dampers are installed in duct penetrations.
621 trmp rcruai North Side Fire Zone 2-5 is connected to Fire Zone 2-4 through an open

068-0060A 2-4, El 593, equipment hatch at R9-U, another hatch at R13-U, and EL 621 floor

South Side slab. Water curtains are provided at both equipment hatches to prevent
2-6, El 639 a fire from EL 593 propagating up to EL 621. Penetrations are sealed to

at least a one hour or equivalent rating and 3 hour fire dampers are
installed in duct penetrations.

Fire Zone 2-5 is connected to Fire Zone 2-6 through an open
equipment hatch at R9-U, and at R13-U, the EL 639 floor slab and the
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fuel pool wall on the EL 639. Water curtains are provided at both
equipment hatches to prevent a fire from EL 621 propagating up to EL
639. The fuel pool wall separates Fire Zones 2-5 and 2-6. To prevent
fire propagating from EL 621 to EL 639 penetrations are sealed to at
least a one hour or equivalent rating and 3 hour fire dampers are
installed in duct penetrations.
The OMA on El 621 will not be affected by fire on El 593 and El 565.
Operators can reach El 621 without traversing the fire location.
Fire Zone 2-6 is located on EL 639 south of the fuel pool wall. The
adjacent Fire Zone is 2-5. Fire Zone 2-5 is on EL 621 and north of the

Stop pump using fuel pool wall on EL 639 and connects to Fire Zone 2-6 through an
2-VFD-068- E-Stop. Action to open equipment hatch at R9-U, another hatch at R13-U, the EL 639

10 2112, (2-6, El trip recirculation 2-5, El 621 20 No (2) floor slab and the fuel pool wall on EL 639. Water curtains are provided
639) pump, 2-PMP- at both equipment hatches to prevent a fire from EL 621 propagating up

068-0060B to EL 639.
The OMA on El 639 will not be affected by fire on El 621. Operators
can reach El 639 without traversing the fire location.

2-1, El 565, Fire Zone 2-5 is on EL 621 and is not connected to Fire Zone 2-1 on El

519 565.
, 2-2, El 565, Fire Zone 2-5 is on EL 621 and is not connected to Fire Zone 2-2 on ElManually trip El 519 565.

RPT-2-II (BKR breaker. Action to Fire Zone 2-5 is connected to Fire Zone 2-3 through EL 593 floor

11 1552), 2-5, El trip recirculation 2-3, El 593 20 No (2)
North Side slab. To prevent a fire on the EL 593 from propagating up to EL 621,

621 pump, 2-PMP- 2-4, El 593, all penetrations are sealed to at least a one hour or equivalent rating068-0060B South SEl53alpeertosaesaetoalesaonhoroeqilntaig
South Side and 3 hour fire dampers are installed in duct penetrations.
2-6, El 639 Fire Zone 2-5 is connected to Fire Zone 2-4 through an open

____equipment hatch at R9-U, another hatch at R13-U, and EL 621 floor
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slab. Water curtains are provided at both equipment hatches to prevent
a fire from EL 593 propagating up to EL 621. Penetrations are sealed to
at least a one hour or equivalent rating and 3 hour fire dampers are
installed in duct penetrations.
Fire Zone 2-5 is connected to Fire Zone 2-6 through an open

equipment hatch at R9-U, and at R13-U, the EL 639 floor slab and the
fuel pool wall on the EL 639. Water curtains are provided at both
equipment hatches to prevent a fire from EL 621 propagating up to EL
639. The fuel pool wall separates Fire Zones 2-5and 2-6. To prevent
fire propagating from EL 621 to EL 639 penetrations are sealed to at
least a one hour or equivalent rating and 3 hour fire dampers are
installed in duct penetrations.
The OMA on El 621 will not be affected by fire on El 565, 593 or El
639. Operators can reach El 621 without traversing any of these fire
locations.

-w V -,r V

12
RPT BD 3-II
(3-4, El 621)

Manually trip
breaker. Action
to trip
recirculation
pump, 3-PMP-
068-0060A

3-1, El 565,
519, 639
3-2, El 565,
519
3-3, El 593

20 No (2)

Fire Zone 3-4 is on EL 621 and north of the fuel pool wall on EL 639.
Fire Zone 3-4 communicates with Fire Zone 3-1 through 1 hour fire
rated barrier around elevator and stairway at R16-U on EL 621. Fire
Zone 3-4 is separated from Fire Zone 3-1 by the fuel pool wall and 20
ft. separation on EL 639. Automatic fire suppression (preaction
systems) is installed in Fire Zone 3-1 on EL 639. The stairways and
equipment hatches separating fire zones above and below are
protected by water curtains. Three hour fire dampers are installed in
duct penetrations through floor slab at EL 639. Piping, conduit, and
cable tray penetrations are sealed to at least a one hour or equivalent
rating.
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rue L'one j-,+ is on nL oLi ana is not connecteu to rire zone .- L on I
565.
Fire Zone 3-3 is on EL 593 and RHR heat exchanger rooms on EL
565. It connects with Fire Zone 3-4 through the EL 621 floor slab,
open hatch at RI-U and stairs at R21-U. Water curtains are provided
at both equipment hatch and stair case to prevent propagation of fire
from EL 593 to EL 621. To prevent a fire on the EL 593 from
propagating up to EL 621, all penetrations are sealed to at least a one
hour or equivalent rating and duct penetrations are provided with 3
hour fire dampers. Fire on EL 593 is prevented from spreading to EL
565 by 1 hour fire rated walls of RHR heat exchanger room and a
water curtain for door opening at EL 565.
The OMA on El 621 will not be affected by fire on El 565, 593 or El
639. Operators can reach El 621 without traversing any of these fire
locations.

13
RPT BD 3-II
(3-4, El 621)

Manually trip
breaker. Action
to trip
recirculation
pump, 3-PMP-
068-0060B

3-1, El 565,
519,639
3-2, El 565,
519
3-3, El 593

20 No (2)

Fire Zone 3-4 is on EL 621 and north of the fuel pool wall on EL 639.
Fire Zone 3-4 communicates with Fire Zone 3-1 through 1 hour fire
rated barrier around elevator and stairway at R16-U on EL 621. Fire
Zone 3-4 is separated from Fire Zone 3-1 by the fuel pool wall and 20
ft. separation on EL 639. Automatic fire suppression (preaction
systems) is installed in Fire Zone 3-1 on EL 639. The stairways and
equipment hatches separating fire zones above and below are
protected by water curtains. Three hour fire dampers are installed in
duct penetrations through floor slab at EL 639. Piping, conduit, and
cable tray penetrations are sealed to at least a one hour or equivalent
rating.
Fire Zone 3-4 is on EL 621 and is not connected to Fire Zone 3-2 on El
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So03.

Fire Zone 3-3 is on EL 593 and RHR heat exchanger rooms on EL
565. It connects with Fire Zone 3-4 through the EL 621 floor slab,
open hatch at RI-U and stairs at R2 1-U. Water curtains are provided
at both equipment hatch and stair case to prevent propagation of fire
from EL 593 to EL 621. To prevent a fire on the EL 593 from
propagating up to EL 621, all penetrations are sealed to at least a one
hour or equivalent rating and duct penetrations are provided with 3
hour fire dampers. Fire on EL 5.93 is prevented from spreading to EL
565 by 1 hour fire rated walls of RHR heat exchanger room and a
water curtain for door opening at EL 565.
The OMA on El 621 will not be affected by fire on El 565, 593 or El
639. Operators can reach El 621 without traversing any of these fire
locations.

Fire area 20 is in the diesel generator building and is separated from
O-BDBB-219- Prevent EECW fire Area I by 3 hour fire rated barriers. Penetrations and openings
0000A (B KR RHRSW south through the fire barriers are protected with fire rated seals, fire
12C) Diesel header intertie 1-1, El 565 dampers, and fire doors. Exceptions such as SBGT duct penetrations

14 Aux. Bd A (unit valve 0-FCV-067- 1-2, El 565 20 No (2) and building gaps have been evaluated to provide equivalent
1 & 2 DGB, 0049 spurious 1-3, El 593
Fire area 20, EL opening. Open protection. The OMA in the unit 1 and 2 DGB will not be affected by

583) breaker. fire in unit 1 reactor building. Operators can reach the unit 1 and 2
_____ __ _1___DGB without traversing the fire location in unit 1 reactor building.

0-FCV-067- Prevent EECW / Intake Pump station Pump compt. C, Fire area 25 is a separate
0049 (Intake RHRSW south 1-1., El 565

15 Pump station header intertie 1-2, El 565 20 No (2) building located at significant distance from the reactor building.
Pump compt. C, valve spurious 1-3, El 593 There is no possibility of fire in unit 1 reactor building affecting OMA
Fire area 25, EL opening. Close in the intake pump station. Operators can reach the intake pump
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565) valve manually. station without traversing the tire location in unit 1 reactor building.
The path from the reactor building to intake pump is well lighted with
Appendix R emerzencv lighting.

16

1-BDDD-281-
0001C, 250V
DC RMOV
Board IC
(Fire zone 1-1)

Align to the
alternate power
supply 0-BDDD-
280-0001, DC
Battery board 1.

1-2, El 565,
519
2-1, El 565,
519
2-3, El 593

20 Yes (1)

Fire Zone 1-1 is that portion of the Unit 1 Reactor Building from
column line RI to 10 ft east of column line R4 from EL 519 through EL
565 and is adjacent to Fire Zone 1-2. The 250V DC RMOV Bd. IC is
located on El'565. Fire Zone 1-2 is from column line R7 to 10 ft west
of column line R4 on EL 519 through EL 565 and is separated by a 20
ft. zone of separation. On EL 565, an addressable smoke detection
system providing area wide coverage and a preaction sprinkler system
is installed on the ceiling and under obstructions in order to provide
adequate coverage. Since the fire zone 1-2 is located on the same floor
as the 250V DC RMOV Bd. IC without any physical barriers, it is
possible that the OMA can be affected by temperature, smoke, water on
the floor and fire brigade presence. Operators are required to don
SCBAs for entering this area. This action is further reviewed in the
Section 3.1.1 below and in Table 5 for feasibility and reliability.
Fire zones 2-1 and 2-3 are located in unit 2 reactor building which is
separated from unit 1 by 3 hour fire barriers. Fire in these areas will
have no impact on the OMA in unit I reactor building.

3-BDDD-281- Align to the 2-2, El 565, Fire zones 2-2, 2-3 and 2-4 are located in unit 2 reactor building which
3-D281- alignate El 519 is separated from unit 3 by 3 hour fire barriers. Fire in these areas will

17 03C, 5V sup power 2-3, El 593 have no impact on the OMA in unit 3 reactor building.
17 DC RMOV supply 0-BDDD- NorthsSide

Board 3C 280-0003, DC North Side

(Fire zone 3-1) Battery board 3. South Side 5

2-BDBB-268- Remove non- 1 593 60 No(2) Fire zones 1-3 is located in unit 1 reactor building which is separated
18 0002C, 480V Appendix R loads from unit 2 by 3 hour fire barriers. Fire in this area will have no impact
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RMOV Bd. 2C
(Fire zone 2-2,
EL 565)

to prevent diesel
and or 4kV/480V
transformer
overload.

Fire Zone 2-5 is connected to Fire Zone 2-4 through an open equipment
hatch at R9-U, another hatch at R13-U, and EL 621 floor slab. Water

2-BDBB-268- Align to alternate curtains are provided at both equipment hatches to prevent a fire from
EL 593 propagating up to EL 621. Penetrations are sealed to at least a

19 zone 2-4, EL 268-0002C (BKR 2-5 El 621 20 Yes (1) one hour or equivalent rating and 3 hour fire dampers are installed in

593) 278- duct penetrations. Fire and products of combustion are not likely to
propagate from El 621 down to El 593.
The OMA on El 593 will not be affected by fire on El 621. Operators
can reach El 593 without traversing any of the fire location.
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3.1.1 Conclusions of Environmental Factors Feasibility Based on Relative Location
of OMA and Fire Zone

The analysis in Section 3.1 addressed the environmental factors that could be encountered
during the performance of a manual action. The OMAs can be summarized to fit in one of
the following categories:

" The OMA location and III.G.2 fire zones are separated by 3 hour fire rated
boundaries (i.e. they are located in different fire areas) such as the reactor buildings
separation from the electrical board rooms and diesel generator building or are
separated by significant distances such as the intake pump station. Majority of the
OMAs are in this category. There are no environmental factors concerns for these
OMAs.

" The OMA location and III.G.2 fire zones are separated by 1 hour fire rated
boundaries with stairwell and equipment hatch openings protected with water
curtains. The reactor building floors provide the vertical separation. This is typical
of reactor building fire zones. Table 3 mostly depicts this category of OMAs.
Where fire zones are located above the OMA floor, fire propagation to the floor
below is not considered likely. Where fire zones are located below the OMA floor,
smoke and products of combustion are possible to migrate to the floor above.
However, due to large open spaces, high ceiling, area wide sprinklers, draft stops
and water curtains around equipment hatches and stairwell openings, the products
of combustion are likely to be contained within the confines of the fire zone. The
fixed fire sources and their combustible loading in the reactor building are
contained and tracked in the Combustible Load Table calculation (Reference 7).
Based on conservative assumptions, the only fire sources that can develop hot gas
layers are the oil filled transformers (4kV-480V Emergency Transformers) located
on El 639 of the reactor building. Adverse environmental conditions at this level
will have no impact on OMAs in other parts of the reactor building fire zones.

* The OMA location and III.G.2 fire zones are separated by 20 ft. zone of separation
and no physical barriers exist between them. Only one OMA falls in this category.
Item 16 in Table 3 - OMA is required in fire zone 1-1 for a fire in zone 1-2. The
only significant fixed fire sources in fire zone 1-2 are the CS, RHR and CRD
pumps. However, these pumps are located on elevation 519, whereas the OMA is
on El 565. Therefore no environmental impacts are expected. Review of the
potential targets that can be affected by transient fire sources (Reference 6,
Attachment 3) shows that there were no potential transient combustible fire
scenarios in fire zone 1-2. Therefore, the OMA in fire zone 1-1 is feasible.

3.1.2 Feasibility of OMAs Based on Other Environmental Factors (Radiation,
Lighting)

Other environmental factors that can negatively impact the ability to perform
manual actions are lighting and radiation. At BFN emergency lighting is provided
as required by Appendix R, Section Mll.J for paths to and from locations requiring

A-37



ND-Q0999-2008-0007 Rev. 1 Appendix A
Browns Ferry Nuclear Plant (BFN) Exemption Request for Appendix R III.G.2 Areas

Operator Manual Actions (OMA)

any actions and in areas where actions are performed. Therefore, lighting
availability is considered adequate.

Access and egress paths and locations in the reactor building where manual actions
are performed are typically categorized as "radiation areas" (>5mrem/hr and <100
mrem/hr). These are considered accessible areas with normal precautions. No "
actions are required in "high radiation"(> 100 mrem/hr) areas. Other areas where
manual actions are performed are non-radiation areas. Radiation and lighting levels
are also discussed in detail in Attachment 2.

3.2 Equipment Functionality and Accessibility

The analysis in Section 3.1 (a) shows that majority of the actions are performed on
electrical boards located in the electrical board rooms. The functionality of equipment
and cables, needed to implement operator actions in these areas, will remain un-
affected by the fire environment in the III.G.2 areas. All areas in the electrical board
rooms are readily accessible.

The analysis in Section 3.1 (b) Table 3 shows that based on floor to floor fire zone
separations and large distances within fire zones, the functionality of equipment and
cables, needed to implement operator actions in these areas, will remain un-affected
by the fire environment in the III.G.2 areas.

Adequacy of diagnostic instrumentation, communications, portable equipment and
personnel protective equipment (PPE) is detailed in Attachment 2.

3.3 Feasibility and Reliability of Manual Actions and Time Margins

The feasibility and reliability of the OMAs are evaluated based on demonstrations, i.e.
the actions can be performed in the analyzed time available and are feasible. The
demonstration is performed by a randomly selected established crew. Table 4 lists all
the OMAs in the Electrical Board Rooms and Table 5 lists all the OMAs in the
Reactor Building, their required time and demonstrated time and the technical basis of
the required time.

A detailed validation and verification (V&V) of manual actions listed in the Safe
Shutdown Instructions (SSIs) was performed. See Attachment 2 for details. The
V&V demonstrated the feasibility and reliability of manual actions based on the
adequacy of diagnostic instrumentation, communications, special tools, accessibility,
procedures, staffing and training. The timing validation demonstrated that the actions
are feasible and operators can perform the actions reliably. Sufficient time margin is
available to account for uncertainties.
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HPCI 2-BDDD-281-0002A 2-3 3:10 10

Spurious operation of the HPCI system could cause overfill of the
reactor vessel if the automatic high-level trip is disabled and no manual
operator action is performed. The time at which the spuriously operated
HPCI pump would fill the reactor vessel up to the MSL using the
SAFER code is approximately 6 minutes without a high water level
(level 8) trip. For Fire Zone 02-03, an additional (confirmatory)
manual operator action to trip both HPCI logic buses (from either
Battery Board 2 or the 250V RMOV Boards 2A and 2B) will be taken
to assure HPCI isolation. Adequate time is available for the operator to
perform the required action.

HPCI 2-BDDD-281-0002B 2-3 3:34 10 Same as HPCI (2-BDDD-281-0002A)

The 25 minute required time for opening of the LPCI injection valve is
an approximation based on the analysis presented in Calculation MD-

1-FCV-074-0053 1-BDBB-268-0001A 1-2, 1-4 12:16 25 N0999-980113, Rev. 1, "Appendix R Fire Protection Evaluation".

Adequate time is available for the operator to perform the required
action.
Mitigate flow diversion prior to establishing LPCI injection (25

1-BDBB-268-OOO1A minutes). Adequate time is available for the operator to perform the
(BFKR 06B) required action. Additional margin of 5 minutes is available prior to

LPCI start.

I-FCV-074-0061 I-BDBB-268-0001A I 14 2 Same as 1 -FCV-074-0060

1-FCV-074-006 (BKR 07B) 1-4 14 20

1-FCV-074-0066 1-BDBB-268-0001B 1-5 14 20 Prevent spurious isolation of the LPCI injection path. Additional

1-FCV-074-006 (BKR 03A) margin of 5 minutes is available prior to LPCI start.

The 25 minute required time for opening of the LPCI injection valve is
an approximation based on the analysis presented in Calculation MD-

1-FCV-074-0067 1-BDBB-268-0001B 1-1, 1-3, 1-5 15:38 25 N0999-980113, Rev. 1, "Appendix R Fire Protection Evaluation".
Adequate time is available for the operator to perform the required
action.
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abde ay f me Available to Perform the Manual Actions (ElectricaB Roo ctions

Acn Requirmoed:

Reqiiiriiig, ŽLocation of A~ction required for F \ inic~) Techical Baisis. Feasibilit and ReciabilitN Assessment

1-BDBB-268-0001B Same as 1-FCV-074-0060
(BKR I1IC)162

________ I (BKR IOC) F_____ ______________________________

2-BDBB-268-0002A Same as 1-FCV-074-0060
2-FCV-074-006 2-1, 2-3, 2-4 16 20

(BKR 10C) 14 s I-FCV_074_00601 2-BDBB-268-0002A 2 Same as 1-FCV-074-00602-FCV-074-0060 2-1, 2-3, 2-4 - 14 20

I (BKR 1CE)

2FCV074o075 2-BDBB-268-0002B [2-4 Same as 1-FCV-074-0060(B KR 11 E)2-BDBB-268-0002B 2- [FSame as 1-FCV-074-0060

I2-FC-074-0075 j-2 14 20(BKR 10E) _______j

Due to concerns relating to the potential dead-head operation of the
RHR pumps, which could be induced by a spurious RHR min-flow
valve closure signal during an Appendix R event, the RHR pumps shall

1-PM-074000 0-BAA-11-000Abe started at the same time blow-down is initiated (or immediately

- P 40 -BD - 18 A 1-4 10:22 20 prior to). This will minimize the potential for dead-head pump
[lA] (BKR 0018) operation of greater than 7 and /2 minutes, which had been established

as a maximum time limit per General Electric Calculation GE-NE E12-
00171-00, Rev. 0, "RHR Pump Dead-head Evaluation". Adequate time
is available for the operator to perform the required action.

1-PMP-074-0039 0-BDAA-21 l-OOOOD 1-3 5:25 20 Same as 1-PMP-074-0005 [1A]
[1D] (BKR 0016)

2-PMP-074-0039 0-BDAA-211-OOOOD ]2 5:25Same as 1-PMP-074-0005 [1A]112-1, 2-3, 2-4 5:25 20
[3C] OO B(BKR 0 0 00)13-7:0)[ 2
3-PMP-074-0016 3-BDAA-211- 3F 20 Same as 1-PMP-074-0005 [1A]
[3C] 0003EB (BKR 0004)F
3-PMP-074-0028 3-BDAA-211- 13:27 20 Same as 1-PMP-074-0005 [1A]
[3B] 0003EC (BKR 0002) J as I [_A]

[2-BDDD-281- [2-BDDD-281-0002A 2-1, 2-2, 2-3, 2- 14 20 The Reactor Recirculation Pumps are tripped for two reasons: (1) to]
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.i,1

assure tme KHK pump being used can inject into the reactor vessels and
(2) to assure core flow imbalances do not result. Pumps are tripped
prior to LPCI start. Adequate time is available for the operator to
perform the required action.

3-BDDD-281- a3-BDDD2810003A 1 33 8:30 20 me as 2-BDDD-281-0002A
0003A J_

One MSRV is assumed to open immediately due to a spurious opening
signal generated as a result of the fire. The MSRV is reclosed at 10
minutes into the event due to the operator action. The operator initiates
ADS (3 MSRVs at 20 minutes into the event).
A minimum of three (3) main steam relief valves (MSRVs) are

1-PCV-001-0004 1-LPNL-925-0032 1-3, 1-5 6:51 10 required for depressurization, while only one (1) MSRV is required to
maintain the alternate shutdown cooling path. Once the reactor vessel
has been depressurized, reactor pressure should be maintained greater
than 100 psig to assure the alternate shutdown cooling path remains
open and equal to or less than 215 psig to ensure continued LPCI
system injection. Adequate time is available for the operator to
perform the required action.

1-PCV-001-0005 1-LPNL-925-0032 1-3, 1-5 6:51 [ 0 Same as I-PCV-001-0004
I-PCV-001-0018 1-LPNL-925-0658 1-3, 1-5 6:51 10 Same as 1-PCV-001-0004
1-PCV-00t-0019 1-LPNL-925-0658 1-3, 1-5 6:51 __ Same as 1-PCV-001-0004
l-PCV-001-0022 I-LPNL-925-0032 1-3, 1-5,14 6:51 10 Same as 1-PCV-001-0004
I-PCV-001-0023 I-LPNL-925-0032 1-5 6:51 10 Same as I-PCV-001-0004
1-PCV-001-0030 1-LPNL-925-0032 1]j-3, 1-5 1 6:51 10 Same as I-PCV-001-0004
1-PCV-001-0031 1-LPNL-925-0658 1-3, 1-5 6:51 10 Same as 1-PCV-001-0004
1-PCV-001-0034 I1-LPNL-925-0032 1-3, 1-5, 1-4 6:51 10 Same as I-PCV-001-0004
l-PCV-001-0041] I-LPNL-925-0032 1-3, I-5 6:51 10 Same as I-PCV-001-0004
I-PCV-001-0042 1-LPNL-925-0032 1-5 6:51 10 Same as 1-PCV-001-0004
1-PCV-001-0179 1-LPNL-925-0658 1-3, 1-5 [6:51 10 Same as 1-PCV-001-0004
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0-PMP-023-0001
[Al]

0-BDAA-211-OOOOA
(BKR 0010)

1-4 8 30

On the 4kV shutdown board supplying power to the required RHRSW
pump (e.g. 4kV Shutdown Board D supplying RHRSW Pump D2),
when the initial board alignment occurs for the RHR pump, the
required RHRSW pump will be tripped off. Then, within 2 hours, the
required RHRSW pump will be started. This will help to assure that
minimum flow problems on the RHRSW pumps are avoided (reference
Calculation MD-Q0023-880125, Rev. 4, "RHRSW Pump Minimum
Flowrate Analysis"). Adequate time is available for the operator to
perform the required action.

0-PMP-023-0008 0-BDAA-2 11 -OOOOB 11 1 Same as 0-PMP-023-0001 [Al]
[C1] (BKR 0010) 1
0-PMP-023-0012 0-BDAA-211-OOOOB 25-1 3 30 Same as 0-PMP-023-0001 [Al]
[C2] (BKR 0015)

0-PMP-023-0015 [3-BDAA-211- 25-11 30 Same as 0-PMP-023-0001 [Al]
[BI] 0003EC (BKR 0008)

0-PMP-023-0019 0-BDAA-211-0000C 25-11 30 Same as 0-PMP-023-0001 [Al]
[B2] (BKR 0016) 2 -

0-PMP-023-0027 0-BDAA-211-OOOOD 232511 8 30 Same as 0-PMP-023-0001 [Al]
[D2] (BKR 0015)

All four EECW pumps will be started from the MCR for Fire Area 25
except for fires on EL 550 of the intake pumping station. If pumps B3
/ D3 start, Division II is available and no fire will cause pumps B3 / D3
to trip off. If B3 / D3 do not start, Division I pumps A3 / C3 are

0-PMP-023-0085 3-BDAA-211- available and must be started using their backup control circuitry.

[A31 0003EA (BKR 0005) 25-1 10 Using the backup control circuitry, spurious trip of the pumps is
isolated.

For a fire on EL 550 of the intake pumping station, pumps B3 / D3 may
initially start, but their long-term operation cannot be assured. Thus,

I_ _for fires on EL 550 of the intake pumping station, pumps A3 / C3 are
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avaliame ana Will oe sLarteU using tneIr oauKup cunutr criiuiuy as
described above. Adequate time is available for the operator to perform
the required action.

0-PMP-023-0088 0-BDAA-21 1-OOOOC E25-11 3 10 Same as 0-PMP-023-0085 [A3]
[B3] (BKR 0009)
0-PMP-023-0091 [3-BDAA-211- 25-1 3 10 Same as 0-PMP-023-0085 [A3]
[C31 0003EB (BKR 0010)
0-PMP-023-0094 0-BDAA-211-0000D 25-11 3 10 Same as 0-PMP-023-0085 [A3]
[D3] (BKR 0010) 1

Cooling to the diesel generators is established via EECW pumps start
0-BDBB-219-OOOOA within 10 minutes (see above). Any flow diversion possibilities are

0-FCV-067-0049 OBDB 219 1-1, 1-2, 1-3 16 20 corrected within 20 minutes prior to diesel loading with RHR pumps.
(BKR 12C) Adequate time is available for the operator to perform the required

action.

O-BATA-248- 2-BDBB-268-0002A 1-3 21:45 60 Align to alternate battery charger feed. See detailed discussion below.
0000C

The 250V DC battery chargers are required to support long-term
battery requirements. These battery chargers are normally aligned to
their respective battery board with Battery Charger 2B (0-CHGA-248-
0002B) being an alternate. These chargers receive an automatic trip
which must be reset at the charger with the emergency on / off switch.

0-BATA-248- 0-CHGA-248-0002B 1-1 11 60 In addition, when Battery Charger 2B is to be used it must be properly
0001 aligned to the respective battery board. This alignment is

accomplished by placing the output transfer switch (located at Battery
Charger 2B) to the selected battery board and then positioning the
associated breakers at the selected battery board. Adequate time is
available for the operator to perform the required action.

0-BATA-248- 0-CHGA-248-0002B 51-2, 1-3, 1-4, 1- 11 60 Same as 0-BATA-248-0001
0002 I 5 1

A-43



ND-Q0999-2008-0007 Rev. 1 Appendix A
Browns Ferry Nuclear Plant (BFN) Exemption Request for Appendix R III.G.2 Areas Operator Manual Actions (OMA)

T~ able 4 -Adequacy of Time Available to Perform the Manual Actio~ns (Electrical Bd. Roomn Actios

jComnponent k 'ctions Reqnired
eui"i n Location o kon 0qI r frm Techniciil B ,e lSibiityr and Rejiabl ty As sessmen

Requiii , equird for Time smen
Manual Action Fire Z~onvs•~ ' ~(Min)

0-BATA-248- 0-CHGA-248-0002B 3-3 11 60 Same as O-BATA-248-0001
0003 11

0-BDAA-21 1- 0-BDAA-211-OOOOA 1-1 I0 Align alternate DC control power. Adequate time is available for the
0000A operator to perform the required action.

0-BDAA-211- Precludes spurious actuations. Adequate time is available for the
0000A (Breakers 0-BDAA-211-OOOOA 1-1, 1-4, 2-3, 3- 15 20 operator to perform the required action.
1614, 1716, 1818, 1, 3-2, 3-3
1824)

O-BDAA-211- 0-BDAA-2110000B 1-5, 2-5 345 20 Align alternate DC control power. Adequate time is available for the
OOOOB operator to perform the required action.

Board alignment and load shedding operation. Only credited Appendix
R loads are connected to the 4kV Shutdown Boards and only at the
timeframe specified. Non-Appendix R loads and non-credited

0-BDAA-2 11- 0-BDAA-211-0000B 1-5 6:37 20 Appendix R loads must be verified tripped or manually tripped during
OOOOB the initial alignment to the credited power supply (i.e., diesel generator)

to maintain the basis for the APS calculation. Alignment of the
electrical system to the credited diesel generators will be performed
within t=20 minutes of a reactor trip.

0-BDAA-211- Precludes spurious actuations. Adequate time is available for the
OOOOB (Breakers 0-BDAA-211-OOOOB 1-3, 2-3, 2-4, 3- 12 20 operator to perform the required action.
1616, 1714, 3
1822, 1828,)

0-BDAA-21- -BDAA-211-OOOOC 1-5, 2-5, 2-6 20 Align alternate DC control power. Adequate time is available for the
0000C operator to perform the required action.

[O-BDAA-21 1- [-BDAA-211-OOOOC 2-4 13:45 20 [ Board alignment and load shedding operation. Same as 0-BDAA-21 1-
0000C OOOOB.
0-BDAA-211- Precludes spurious actuations. Adequate time is available for the
OOOOC (Breakers 1-1, 1-3, 2-4, 3- 7 20 operator to perform the required action.
1624, 1718, 1812, 2,3-3
1814)
1-BDAA-218- 0-BDAA-2 11 -OOOOD 2-3, 2-4 11:40 20 Align alternate DC control power. Adequate time is available for the
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UUUVVL

0-BDAA-211-
0000D (Breakers
1618,1724,1816,
1826)

ir

0-BDAA-21 1-0000)D
1-1, 1-2, 3-3 1-
4, 2-1, 2-2, 2-3,
2-4, 3-2, 3-3

Precludes spurious actuations. Adequate time is available for the
operator to perform the required action.5:25 20

0-BDDD-280- 0-BDDD-280-0001 11 9:26 20 Align alternate DC control power. Adequate time is available for the
0001 (BKR 609) (BKR 609) operator to perform the required action.

Trip those loads associated with the Unit 3 HPCI system prior to
transferring the 250V RMOV Board 3A to its alternate power supply.
The basis for this action comes from Calculation ED-Q0248-2002-

0-BDDD-280- 3-BDDD-281-0003A 3-2 8:30 20 0042, Revision 5, "250V DC Unit Battery Load Study, VD, SC, and
0002 Battery Capacity for LOCA / LOOP, Station Blackout and Appendix R

Analysis for Unit / Shutdown Board Batteries".

0-BDDD-280- 0-BDDD-280-0002 1-2, 1-3, 1-4, 1- 16 20 Align alternate DC control power. Adequate time is available for the
0002 (BKR 607) (BKR 607) 5 operator to perform the required action.
0-BDDD-280- 2BDDD-281-0002A 2-4 Same as 0-BDDD-280-0002.
0003

0-BDDD-280- 0-BDDD-280-0003 1-3 13:27 20 Align alternate DC control power. Adequate time is available for the
0003 (BKR 609) (BKR 609) operator to perform the required action.

1-1, 1-2, 1-3, 1- The basis for this action comes from Calculation ED-Q0248-2002-
4, 1-5, 1-6, 2- 0042, Revision 5, "250V DC Unit Battery Load Study, VD, SC, and

0-BDDD-280- 0-BDDD-280-0003 1, 2-2, 2-3, 2-4, 16 20 Battery Capacity for LOCA / LOOP, Station Blackout and Appendix R
0003 (BKR 710) (BKR 710) 2-5, 2-6, 3-1, 3- Analysis for Unit / Shutdown Board Batteries". Adequate time is

3, 3-4, 25-1, available for the operator to perform the required action.
25-11 _ _ _1_1
1-2, 1-5, 1-6, 2- The Station Battery Chargers 1, 2A, 2B, and 3 receive an automatic trip

0-CHGA-248- 0-CHGA-248-0001 1, 2-2, 2-3, 2-4, 16 20 on initiation of the load shed logic and must be reset with the
0001 2-5, 2-6, 3-1, Emergency On / Off Switch. Component may require resetting due to

3-3, 3-4, 25-1, being load-shed on a loss of offsite power, not as a direct result of the
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tire. i ne requirements oi i-ppenuix maictate mat saie snutuown
capability be demonstrated with and without offsite power available.
Adequate time is available for the operator to perform the required
action.

1-1, 1-6, 2-1, 2- Same as 0-CHGA-248-0001
0-CHGA-248- -CHGA2480002A 2, 2-5, 2-6, 3- 16 60
0002A 1, 3-2, 3-3, 3-4,

25-1, 25-11
0-CHGA-248- O-CHGA-248-0002B 1-1, 1-2, 1-3,1- 16 60 Same as 0-CHGA-248-0001
0002B 4, 1-5, 3-3 _

1-1, 1-2, 1-3, 1- Same as O-CHGA-248-0001

0-CHGA-248- 4, 1-5, 1-6, 2-1,
0-CHGA-248-0003 2-2, 2-3, 2-4, 2- 16 600003 5, 2-6, 3-1, 3-4,

25-1,25-11
Isolate and trip breakers. The basis for this manual action is in
Calculation ED-Q0999-2003-0055, Rev. 2, "Unit 1,2,3 Appendix R -

0-GEN-082-OOOA 0-BDAA-211-OOOOA 2-1 4:04 10 Auxiliary Power System Alignments and Diesel Generator Loading".
Adequate time is available for the operator to perform the required
action.

0-GEN-082-000A 0-BDAA-211- A 1-2, 2-4, 3-3, 20 Same as 0-GEN-082-OOOA.
1 1 25-1, 25-11 ý

0-GEN-082-000B 0-BDAA-21 1-00003B 1-5, 2-1, 2-3, [ 6:51 10 Same as 0-GEN-082-OOOA.
0-GEN-082-OOOB 0-BDAA-211-OOOOB 2-4, 3-3, 25-1, 1206 20 Same as 0-GEN-082-OOOA.

25-11
0-GEN-082-OOOC O-BDAA-21 1-OOOOC 2-4 6 10 Same as 0-GEN-082-OOOA.
0-GEN-082-000C 0-BDAA-21 1-OOOOC 25-11 5:20 20 Same as 0-GEN-082-OOOA.
0-GEN-082-OOOD 0-BDAA-21 1-0000)D 2-3, 2-4 4:58 10 Same as 0-GEN-082-OOOA.
0-GEN-082-OOOD ][ 0-BDAA-21 1-0000)D [25-11 5:20 20 Same as 0-GEN-082-OOOA.
3-GEN-082- 3-BDAA-2 11- 3-1, 3-2 5:42 10 ][ Same as 0-GEN-082-OOOA.
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Table 4 - Adequacy o"f Jinie Available to~ Perform the MNanii~aI Actions (IElectrical BdI. Room Actions)

Comonent ActionsRequired
SRequiring oction of' Action ¾requiired for Timted h4~ esblt n eib Assm

Manuia1 Action, Fire Zoniesq (.Nfin

0003A 0003EA _______ ________ ___________________________

3-GEN-082- ]3-BDAA-21 1- 34-2 117:22 1Same as 0-GEN-082-OOOA.
0003A 000O3EA 2
3-GEN-082- 0-BDAA-21 1 0000A 11 4:21 Same as 0-GEN-082-OOOA.

3-GEN-082- i1 O-BDAA-211-OOOOA 1-4 4:16 [ 0 1Same as 0-GEN-082-000A.
0003A I_______________ ____________ ________[________i

3-GEN-082- 1 -BDAA-21 I1-0000A 1- 7:15 20 1Same as 0-GEN-082-OOOA.

3-GEN-082- ][ -BDAA-21 1- ]25-11 7:36 f 0 1Same as 0-GEN-082-000A.
0003A j0000O3EAJ_______ _____ _____J______________________ _______

3-GEN-082- if3-BDAA-21 1- 332:56 [ 0 1Same as 0-GEN-082-000A.
0003B j0003EB I ______ ____I____ _____________________________

3-GEN-082- ]f3-BDAA-21 1- if3-2, 3-3 8: 45 2 fSame as 0-GEN-082-OOOA.
0003B 0003EB IF_______i ____ _____i__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3-GEN-082- if -BDAA-211-OOOOB 1-3 16 20 ][Same as 0-GEN-082-OOOA.

3-GEN-082- if3-BDAA-21 1- 3-2 8:45 2 fSame as 0-GEN-082-000A.
0003B 0003EB _______ ____ ____ f____________________________

[3-GEN-o82- if3-BDAA-21 1- if33 8:45 20 ][Same as 0-GEN-082-OOOA.
000o3C 0003EC _______ ____ ____ ___________________________

3-GEN-082- fO-BDAA-2110OOOOC 1-3 162 Same as 0-GEN-082-OOOA.
0003C IF__________j131

3-GEN-082- if3-BDAA-21 1- if-3 8:45 2 ][Same as 0-GEN-082-OOOA.
0003C I000O3EC _______ [____ ____ i____________________________
3-GEN-082- if] 3-BDAA-21 1- if25-1,25-11  if7:36 2 fSame as 0-GEN-082-OOOA.
000o3C 0003EC j _________i ___________________________

[3-GEN-082- ff-BDAA-211 0000D if1-1, 1-2, 1-3, 1- if20 ]fSame as 0-GEN-082-OOOA.
0003D j________ __ 4, 2-1, i 16 _____I __________ ____________________

3-GEN-082- if 3-BDAA-2 11- 1- 1, 1-2, 1-3, 1 - [1620 ][Same as 0-GEN-082-OOOA.
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Table 4 -Adequacy of Time Available to Performth T~aniualActions (Electric~alBd. Room Actions)

kDnionsit'
Coiiiponen Actio [sv rated 'Reqiri Location of Action requird' o rae I Ti nimeC. .echnicJl Bsis•,s Feasibiiht yan&l RZiabilite ASSCSeU""Cmet

'Manual kcion FireZones< (Min)~

0003D 0003ED 4, 2-1,
3-GEN-082- 3-BDAA-211- 25-1,25-11 20 Same as 0-GEN-082-000A.
0003D 0003ED 7:36

Power alignments for 480V SDBDs. The basis for this manual action
I-BDBB-231- is in Calculation ED-Q0999-2003-0055, Rev. 2, "Unit 1,2,3 Appendix
1BB-3 1-BDBB-231-0001A 1-5 9:11 20 R - Auxiliary Power System Alignments and Diesel Generator
0001A Loading". Adequate time is available for the operator to perform the

required action

1-BDBB-231- l-BDBB-231-OOOIA 1-5 20 Same as 1-BDBB-231-0001A

SI-BDBB-231- 1-BDBB-231-0001B 1-3, 2-5, 2-6 20 s I-BDBB-231-OOOA

1-BDBB-231- IBDBB2310OOOB 20 Same as 1-BDBB-231-OOOIA

1-BDBB-231- J-BDBB2310001B 1-3 Same as 1-BDBB-231-0001A
00020

1-BDBB-268- ]-BDBB-268-OOOIB 1-5 13:48 20 e as 1-BDBB-231-OOO1A0001B:II

1-BDBB-268- 1-BDBB-231-OOOIA 1- 1: Same as 1-BDBB-231-OOO1A
O00IB (BKR 03B) l

Power alignments for 250V RMOV Boards. The basis for this manual
1-BDDD-281- action is in Calculation ED-Q0999-2003-0055, Rev. 2, "Unit 1,2,3

A 1-BDDD-281-0001A 1-4 9:15 20 Appendix R - Auxiliary Power System Alignments and Diesel
0001A Generator Loading". Adequate time is available for the operator to

perform the required action

1-BDDD-281- 1-BDDD-281-0001B 1-1, 1-2, 2-1, 2- 16 20 Same as 1-BDDD-281-0001A
0001B 2, 25-1, 25-11

[2-BDDD-281 2-BDDD-281-0002A 2-4 13:45 20 Same as 1-BDDD-281-OOO1A
0002A
2-BDDD-28ý1-= 2-BDDD-281-000ý2B, 3-2, 3-3 8:520 Same as I.-BDDD-281-0001A
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1-LPNL-925-
0032

I-LPNL-925-0032 1-3 16 20

Align to alternate power supply. The basis for this manual action is in
Calculation ED-Q0999-2003-0055, Rev. 2, "Unit 1,2,3 Appendix R -
Auxiliary Power System Alignments and Diesel Generator Loading".
Check calc.

if ]fPower alignments for 480V SDBDs. The basis for this manual action
2-BDBB-231- is in Calculation ED-Q0999-2003-0055, Rev. 2, "Unit 1,2,3 Appendix
0002A 2-BDBB-231-0002A 2-5 16:15 20 R - Auxiliary Power System Alignments and Diesel Generator

Loading". Check calc. Adequate time is available for the operator to

perform the required action

2-BDBB-231- 2-BDBB-231-0002A 2-4,2-5 16 20 Same as 2-BDBB-231-0002A
0002A
2-BDBB-231- 2-BDBB-231-0002A 2-4 13:45 20 Same as 2-BDBB-231-0002A
0002A

2-BDBB-231- 2-BDBB-231-0002A 2-5 1615 20 Same as 2-BDBB-231-0002A
0002A

02A 2-BDBB-231-0002A 2-3 21:58 60 Same as 2-BDBB-231-0002A

Close normal feeder breaker from 0-BDAA-2 11 -0000B. These actions
have been identified as an additional level of assurance to preclude the
occurrence of multiple high impedance faults on the subject boards

2-BDBB-231- 0-BDAA-211-OOOOB (reference Calculation ED-Q2999-880574, Rev. 8, "Class lE Electrical
0002A (BBKR 0005) 2-4 31:15 60 Boards Margin Study for 4kV, 480V, 120VAC, &250V, 125V, 24VDC

Systems" and Calculation ED-Q3999-920253 Rev. 4, "Appendix R -

Margin Study for Required AC & DC Power Distribution
Boards/Panels"). Adequate time is available for the operator to
perform the required action

2-BDBB-231- ] 2-BDBB-231-0002A 2-4 31:15 60 fSame as 2-BDBB-231-0002A
-0002A 11_______ _____ ___ I________________________
2-BDBB-231- 2-BDBB-231-0002A 2-4 31.15 60 Remove non required loads. Same as 2-BDBB-231-0002A
0002A __
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2-BDBB-231-
0002B

2-BDBB-231-0002B 2-4 13:45 20

Power alignments tor 460V SUBLs. The basis tor this manual action
is in Calculation ED-Q0999-2003-0055, Rev. 2, "Unit 1,2,3 Appendix
R - Auxiliary Power System Alignments and Diesel Generator
Loading". Adequate time is available for the operator to perform the
required action

This action is required due to the possibility of a spurious operation of
the DC control power transfer switch followed by the subsequent loss
of the alternate DC power feed. By opening the alternate DC power

2-BDBB-231- 0-BDDD-280-0003 2-3, 2-4 13:45 20 feeder breaker, the potential spurious operation of the transfer switch is
0002B (BKR 708) defeated since the transfer will occur only when the alternate power

source is available. Adequate time is available for the operator to
perform the required action

2-BDBB-231- Power alignments for 480V SDBDs. The basis for this manual action
0002B 2-BDBB-231-0002B 2-4 13:45 20 is in Calculation ED-Q0999-2003-0055, Rev. 2, Adequate time is

0002Bavailable for the operator to perform the required action

2-BDBB-231- 2-BDBB-231-0002B 2-5 16:15 20 Same as 2-BDBB-231-0002B for Power alignments for 480V SDBDs.
0002BII

2-BDBB-231- 2-BDBB-231-0002B 2-3 20 Same as 2-BDBB-231-0002B for Power alignments for 480V SDBDs.
0002B _ 13:10 E I
2-BDBB-231- 2-BDBB-231-0002B 2-4 20 Same as 2-BDBB-231-0002B for Power alignments for 480V SDBDs.
0002B F13:45
2-BDBB-268- 2-5 480V RMOV Bd. Power alignments. Remove non-required loads, high

2D 2-BDBB-268-0002A 11:30 20 impedance faults, etc. Adequate time is available for the operator to
0002A iperform the required action

Loads removed from the 480V RMOV Boards. These actions have
been identified as an additional level of assurance to preclude the

2-BDBB-268- 2-BDBB-231-0002A 2-1, 2-2, 2-3, 2- 16 20 occurrence of multiple high impedance faults on the subject boards
0002A 4, 2-5, 2-6 (reference Calculation ED-Q2999-880574, Rev. 8, "Class 1E Electrical

Boards Margin Study for 4kV, 480V, 120VAC, & 250V, 125V,
____L 24VDC Systems" and Calculation ED-Q3999-920253 Rev. 4,
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Table 4 - Adequacy of Time Available to Perform th~e Mainual Actions (Electrical B&d Room Actions)

comiponenlt F "Actions I Demiont R u4i re
R~equ~irigl ILocation of, Action requir~ed f'or Tiniui Fech niasis;easiioitY~ and Reliabdyi sssset

Mlanual Actionim (NIs~ Mit]~.

"Appendix R - Margin Study for Required AC & DC Power
Distribution Boards/Panels".)

2-BDBB-268- 112-1, 2-2, 2-4, if480V RMOV Bd. Power alignments. Remove non-required loads, high
0002A I2-BDBB-231-0002A 2-6, 16 20 impedance faults, etc. Adequate time is available for the operator to

___________ ____________ - ______ I ______perform the required action.

2-BDBB-268- 480V RMOV Bd. Power alignments. Remove non-required loads, high102 2-BDBB-23 1-0002B 1-3 21:L45 60 impedance faults, etc. Adequate time is available for the operator to
___________________________________________j _____________________perform_____the___repeforrthereqire tacion

2-BDBB-268- 2DB600A 12:460 1480V RMOV Bd. Power alignments. Remove non-required loads, high

0002A 2-DB2t-02 1-3_____ 214 60___ L_____imperform faults, etc. Adequate time is available for the operator to

1-DB F 128 480V RMOV Bd. Power alignments. Remove non-required loads, high
002ABB-2 2-BDBB-268-0002A 1- 21:45 60 impedance faults, etc. Adequate time is available for the operator to

0002 j13 j ____ . ____ Iperform the required action.

121 11 [68 480V RMVOV Bd. Power alignments. Remove non-required loads, high

002-BDB2 2-BDBB-268-0002B 2-1 15:43 60 impedance faults, etc. Adequate time is available for the operator to
0002 __ ___ __ 1~ _ __ ___ perform the required action.

2-BDBB-268- 2-1, 2-3, 1-5 2-1 480V RMOV Bd. Power alignments. Remove non-required loads, high

0002B 2-BDBB-268-0002B 6 [6 20____ impedance faults, etc. Adequate time is available for the operator to

2-BDBB-268- F2-1, 2-3, 2-4, ifT480V RMVOV Bd. Power alignments. Remove non-required loads, high

0002B 2-BDBB-268-0002B 2-6 1620 impedance faults, etc. Adequate time is available for the operator to

2-BDBB-268- [2BB-6-02 - 31 0 480V RMOV Bd. Power alignments. Remove non-required loads, high
0002 2-DBB-68-002B 2-313:1 60 impedance faults, etc. Adequate time is available for the operator to
0002 [ ____________ __________ ______ ___ 11_ perform the required action.

3-BDBB-268- 3-BDBB-268-0003A 3-2, 3-3 3- 16:15 20 Manually shed non-Appendix R loads.

3-BDBB-268- i 3-BDBB-268-0003A iF3-2, 3-3 3-4 16:30 60 480V RMOV Bd. Power alignments. Remove non-required loads, high
0003A It 60 -impedance faults,_etc._Adequate time is available for the operator to
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abl4 A uay of Ti•ieAvailable toe Manual Actioans(let ic . oom ons)
Copoe \r rutaC Eecrcaod.R omA t

~ oc ~ io ; reuled o<Tm WrechnicAl Basis. Feasibility and Reliabit Aw'l
quirmgrqure ftir imeiit sesmn

MNuH11al Actioll~ Fire Zones ~ (i)

_ _ I__ II_ II_ _I__IIperform the required action.
3-BDBB-268- 3-BDBB-268-0003A 3-3, 3-4 16:15 20 Manually shed non-Appendix R loads.
0003AI 1B 6 480V RMOV Bd. Power alignments. Remove non-required loads, high

3-BDBB-268- 3-BDBB-268-0003B 3-1, 3-3, 3-4 16:30 60 impedance faults, etc. Adequate time is available for the operator to
0003B [perform the required action.

3-BDBB-268- 3-BDBB-268-0003B 3-1, 3-3 16:15 20 Manually shed non-Appendix R loads.
0003B

3-BDBB-268- 3-BDBB-268-0003B 3-3, 3-4 16:15 20 Manually shed non-Appendix R loads.
0003B

3-BDAA-211- 13-BDAA-211- 1-3[4 1 Align to alternate control power DC. Adequate time is available for
0003EA 0003EA 1 the operator to perform the required action.
3-BDAA-211- 3-BDAA-211- 3-1, 3-2, 25-1, Isolate breaker to mitigate closure. 4kV Bd. 3EA power alignments.
0003EA 0003EA 25-11 7:36 20 Adequate time is available foi the operator to perform the required

action.
3 A 1 1 -Isolate breaker to mitigate closure. 4kV Bd. 3EB power alignments.

0003EB 0003EB (BKR 0009) 3-3 8:45 20 Adequate time is available for the operator to perform the required
I I (action.

3BDAA211- 3-BDAA-211- 1-2, 3Isolate breaker to mitigate closure. 4kV Bd. 3EB power alignments.
0003EBD1 3-B 3-2,03-3, 25-1 , 8:45 20 Adequate time is available for the operator to perform the required

0003EB 0003EB_25-11_action.
1- 13133, 25-1 Isolate breaker to mitigate closure. 4kV Bd. 3EC power alignments.

3-BDAA-211- 3-BDAA-21EC 25 -, 7:36 20 Adequate time is available for the operator to perform the required
0003EC J0003EC 25-11 action.

3BDAA211- 3-BDAA-21 1- 1Isolate breaker to mitigate closure. 4kV Bd. 3ED power alignments.

0003ED 01 0 3 3ED 2-3, 2-4, 3-1 7:36 20 Adequate time is available for the operator to perform the required
00E 0003ED_ _ _ _ _action.[ 3-BDAA-211- 13-BDAA-211- 31 , 2 Isolate breaker to mitigate closure. 4kV Bd. 3ED power alignments.

0003ED 3-D 3-1,25-1,25- 7:36 20 Adequate time is available for the operator to perform the required
0003ED__0003ED_11_ _action.
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Table 4B - 3-BADe -uac of Time 13.a7 to Peqform the Mis vial Actionh oplectrical Bdt R room ctions)q

0003 ponentA 0 3 Aioto acoti oneuired
Requiin3g Location of' 80tion T r e f TecBnical Brasis; Fpsibilignt s and rliabdity Assessmtng [It

Mlanual Action'. Fire Tine i r r t

480V Diesel Aux.-Board. Align to the alternate power supply.

3-BDBB-2E1- 3-BDBB-231- 3-3 13.27 20 Adequate time is available for the operator to perform the required
0003A thereuirAaction.

3-BDBB-231- 480V SDBD 3A alternate power alignments and removing non-
0003A 3-BDBB-231-0003A 3-3, 3-4 4:47 20 required loads. Adequate time is available for the operator to perform

the required action.
31 1480V SDBD 3A alternate power alignments and removing non-

3-BDBB-231- 3-BDBB-231-0003A 3-3,3-4 4:47 20 required loads. Adequate time is available for the operator to perform
0003Athe required action.

3-BDBB-23 1- 1*480V SDBD 3A alternate power alignments and removing non-

003-A 3-BDBB-231-0003A 1-3, 1-4 4:47 20 required loads. Adequate time is available for the operator to perform
0003Boperatortoperform the required action.
3-BDBB-23 1- 3-BDBB-231-0003A B 34 5:32 60 480V SDBD 3A. Remove non-required Appendix R loads. Adequate
0003A time is available for the operator to perform the required action.

3-BDBB-23 1- 480V SDBD 3A. Isolate, transfer control and locally operate breaker
0003A 3-BDBB-231-0003A 3-3 5:32 0 1C and 8C. Adequate time is available for the operator to perform the

03-BDL required action.3BB-3 3-BDBB-231-0003B 3-3,3- 1 1:52 480V SDBD 3B, power alignments. Adequate time is available for the
0003B __________ ________j_____ ______joperator to perform the required action.

3-BDBB-231- 3-BDBB-231-0003B 3-4 16:30 60 480V SDBD 3B, loads. Remove non- required loads. Adequate time is
0003B time i available for the operator to p erform the required action.

3-BDBB-231- 3BDDD28100031remove no -required. Adequate time is available for
0003B the operator to perform the required action.

1 1 T 131 480V SDBD 3B, isolate, transfer control and locally operate breaker
003-BDB2 3-BDBB-231-0003B 3- 16:15 20 IC, 8C. Adequate time is available for the operator to perform the

0003B f ~ Irequired action.

3-BDBB-23 1 -~ BDBB-231-0003B ]f2-2 T 12:11 60 480V SDBD 3B3, manually shed non-Appendix R loads. Adequate
0003B __________ ________ _____ ______Jtime is available for the operator to perform the required action.

3-B3DDD-28 1- 3 -BDDD-281I-00ý03A] 3E-2 8:00 250V RMOV Bd. 3A, power alignment. Adequate time is available for
0003A the operator____i ________ _____ _____ to perform the required action.
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~~Table 4 A)dequacy offimie A vailable to PerfIo rm the Mlanual Actions (Electrical B1d. R oom Actions)
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MnLI11al Action l Fire Aones Tcne ,

2o250V RMOV Bd. 3B, power alignment. Adequate time is availabl for
3-BDDD-281- 3-BDDD-281-0003B 1-3, 1-4, 1-5, 16:15 20 the operator to perform the required action.
0003B I, 33, I

1. Demonstrated time is based on area specific SSIs. However, maximum demonstrated time from Attachment 2 may have been
used instead. The listed action was always completed by the listed demonstrated time.

1-VTV-032-5103
(1-5, El 621)

Open vent valve to
manually close FCV-
069-0094 (RWCU
Isolation)

1-3, El 593
21:45 30

in eacn 1ire Area / lire /one, except u-u-i, ut-Ui, U4, ana 1o,
valve 1-FCV-069-0002 will be closed from the main control room
in 30 minutes. For Fire Zone / Fire Area 01-03, 01-05, and 16,
neither valve 1-FCV-069-0002 or -0001 can be assured available to
isolate the RWCU system. Manual operator action to close 1-FCV-
069-0094 by opening the valve actuator vent valve, 1-VTV-032-
5103 in 30 minutes will ensure RWCU isolation. Adequate time is
available for the operator to perform the required action.

For Fire Zones 02-04 and 16, neither valve 2-FCV-069-0001 or -
Open vent valve to 0002 can be assured to be available to isolate the RWCU system.

2-VTV-032-5103 manually close FCV- 2-4, El 593 22:15 30 Manual operator action to close 2-FCV-069-0094 by opening the
(2-5, El 621) 069-0094 (RWCU valve actuator vent valve, 2-VTV-032-5103, will ensure RWCU

Isolation) isolation within 30 minutes. Adequate time is available for the
_1 1 operator to perform the required action.
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3-VTV-032-5103
(3-4, El 621 )

Open vent valve to
manually close FCV-
069-0094 (RWCU
Isolation)

3-3, El 593
16:06 30

For Fire Zone / Fire Area 03-03 and 16, neither valve 3-FUV-U
0002 or -0001 can be assured available to isolate the RWCU
system. Manual operator action to close 3-FCV-069-0094 by
opening the valve actuator vent valve, 3-VTV-032-5103, will
ensure RWCU isolation within 30 minutes. Adequate time is
available for the operator to perform the required action.

______________________________________ ______________________________ I ___________________________

Isolate valve to
preclude closure by
the Appendix R
emergency switch.
(RHR LPCI injection
2-FCV-074-0053)

2-2, El 565, El
519
2-5, El 6212-BDBB-268-

0002D (BKR 02C)
(2-4, El 593)

15:58
18:45 25

Where manual operator action is required for LPCI injection valve
FCV-074-0053 or FCV-074-0067, the emergency switches (located
at 480V RMOV Boards D and E respectively for Units 2 and 3, and
located at 480V RMOV Boards A and B respectively for Unit 1)
are to be used to open the valve locally. The 25 minute required
time for opening of the LPCI injection valve is an approximation
based on the analysis presented in Calculation MD-N0999-980113,
Rev. 1, "Appendix R Fire Protection Evaluation". The actual time
requirement is the time at which the pressure permissive is reached
for opening of the LPCI injection valve based on initiating reactor
depressurization with three (3) MSRVs by 20 minutes. Adequate
time is available for the operator to perform the required action.

Isolate valve to Same as 2-FCV-074-0053

2-BDBB-268-0002E preclude closure by 2-1, El 565,519 15:39
(BKR 02C) (2-5, El the Appendix R 2-3, El 593 15:40 25

621) emergency switch. 2-3, El 593 15:50
(RHR LPCI injection 2-4, El 593

2-FCV-074-0067) 11 11 1

Isolate valve to Same as 2-FCV-074-0053
preclude closure by

3-BDBB-268- the Appendix R 3-2, El 565,5 5 25
0003D (3-3, El 593) emergency switch.

(RHR LPCI injection
3-FCV-074-0053) _

3-BDBB-268-0003E Isolate valve to 3-1, El 565, 519, 11:15 25 Same as 2-FCV-074-0053
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• m ..........

precluue ulusui- vy
the Appendix R
emergency switch.
(RHR LPCI injection
3-FCV-074-0067)

3-3, El 593

2-VFD-068-2002
(2-6, El 639)

Stop pump using E-
Stop. Action to trip
recirculation pump,
2-PMP-068-0060A

2-5, El 621 8 20

The Reactor Recirculation Pumps are tripped for two reasons: (1)
to assure the RHR pump being used can inject into the reactor
vessels and (2) to assure core flow imbalances do not result. These
pumps are required to be tripped by manual operation action at the
VFD E-Stop or the supply breaker(s) (e.g., the RPT Boards), or
from the Main Control Room (for Unit 1 only, for remote trip and
lockout of the Unit 1 RR Boards). The RPT Board DC control
power must be removed from the manually tripped supply
breaker(s) in order to preclude spurious closure. If the RPT Board
breakers are tripped prior to the removal of DC control power, the
RPT Board breakers must be re-verified open to ensure they did not
spuriously recluse. When stopping the Recirc Pump using the VFD
E-Stop, the RPT DC control power need not be removed. Adequate
time is available for the operator to perform the required action.

2-1, El 565, 519 Same as 2-PMP-068-0060A

Manually trip 2-2, E1 565, El 7:15
RPT-2-II (BKR breaker. Action to 519 7:15

1452), 2-5, El 621 trip recirculation 2-3, El 593 13:10 20
pump, 2-PMP-068- 13:45
0060A 2-4, El 593, 9:09

South Side
2-6, El 639

Stop pump using E-
2-VFD-068-2112, Stop. Action to trip 2-5, El 621 8 20 Same as 2-PMP-068-0060A

(2-6, El 639) recirculation pump,
2-PMP-068-0060B
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RPT-2-II (BKR
1552), 2-5, El 621

Manually trip
breaker. Action to
trip recirculation
pump, 2-PMP-068-
0060B

2-1, El 565, 51'
2-2, El 565, El
519
2-3, El 593
North Side
2-4, El 593,
South Side
2-6, El 639

7:15
7:15
13:10
13:45
9:09

20 Same as 2-PMP-068-0060A

RPT BD 3-I (3-4, Manually trip 3-1, El 565, 519,
El 621) breaker. Action to 639 9:15

trip recirculation 3-2, El 565, 519 11:00 20 Same as 2-PMP-068-0060A
pump, 3-PMP-068- 3-3, El 593 12:42
0060A 3-3,_E1_593

RPT BD 3-11 (3-4, Manually trip 3-1, El 565, 519,
El 621) breaker. Action to 639 9:15

trip recirculation 3-2, El 565, 519 11:00 20 Same as 2-PMP-068-0060A
pump, 3-PMP-068- 3-3, El 593 12:42
0060B 3 E1_593

0-BDBB-219- Prevent EECW / This action is to prevent flow diversion of cooling water from one

OOOOA (BKR 12C) RHRSW south 1-1, El 565 to the other header. Adequate time is available for the operator to

Diesel Aux. Bd A header intertie valve 1-2, El 565 16 20 perform the required action.

(unit 1 & 2 DGB, 0-FCV-067-0049
Fire area 20, EL spurious opening. 1-3, El 593

583) Open breaker.
0-FCV-067-0049 Prevent EECW / This action is to prevent flow diversion of EECW cooling water

(Intake Pump station RHRSW south 1-1, El 565 from one to the other header. Adequate time is available for the

Pump compt. C, Fire header intertie valve 1-2, El 565 17 20 operator to perform the required action.

area 25, EL 565) spurious opening. 1-3, El 593
Close valve
manually.

1-BDDD-281- Align to the alternate 1-2, El 565, 519 7:55 20 Alternate power supply alignment. Adequate time is available for

OOO1C, 250V DC power supply 0- 2-1, El 565, 519 20 the operator to perform the required action.
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rUdVIUV loaru IkU .

(Fire zone 1-1)
DiIVL.LJ-ZLU-UUU I,

DC Battery board 1.

3-BDDD-281- Align to the alternate 2-2, El 565, El Alternate power supply alignment. Adequate time is available for
0003C, 250V DC power supply 0- 519 the operator to perform the required action.

RMOV Board 3C BDDD-280-0003, 2-3, El 593 14 20
(Fire zone 3-1) DC Battery board 3. North Side

2-4, El 593,
South Side

2-BDBB-268- Remove non- The basis for this manual action is in Calculation ED-Q0999-2003-

0002C, 480V Appendix R loads to 0055, Rev. 2, "Unit 1,2,3 Appendix R - Auxiliary Power System

RMOV Bd. 2C prevent diesel and or Alignments and Diesel Generator Loading". This is the APS

(Fire zone 2-2, EL 4kV/480V Electrical Loading Calculation in support of the combined Unit 1,

565) transformer overload. 1-3, El 593 19:30 60 2, and 3 2003 baseline Appendix R computer separation analysis,
Calculation ED-Q0999-2003-0037, Rev. 3, "Appendix R
Computerized Separation Analysis" (Units 1, 2, and 3). Adequate
time is available for the operator to perform the required action.

2-BDBB-268- Align to alternate Alternate power supply alignment. Adequate time is available for

0002D (Fire zone 2- power 2-BDBB-268- 2-5 El 621 16 20 the operator to perform the required action.

4, EL 593) 0002C (BKR R7B)

2. Demonstrated time is based on area specific SSIs. However, maximum demonstrated time from Attachment 2 may have been

used instead. The listed action was always completed by the listed demonstrated time.
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3.4 Plant Procedures

Detailed post-fire safe shutdown procedures have been developed. These
procedures, referred to as Safe Shutdown Instructions (SSI), provide instructions to
the operator with the equipment and actions necessary to shutdown the plant in the
event of a fire in any area of the plant. All operators are periodically trained to
perform the SSIs with special emphasis on procedures involving complex actions
and time critical steps (e.g. the main control room fire). The process involves a
walkthrough from the control room (or other locations) to where the action is being
performed. The operator remains in constant communication with the main control
room during this period. Performance of the action has to be clearly demonstrated
in a timely manner. Any required tools or replacement parts (e.g. breaker racking
tool) are made available locally. Breathing apparatus, if necessary are donned
during this exercise. Each shift is fully staffed to perform the required post-fire safe
shutdown actions per the SSI. The procedures are reviewed by Independent
Qualified Reviewers (IQR) to ensure each required action was incorporated into the
procedures and reviewed by procedure sponsors, with comments incorporated at
each process phase, if required.

3.5 Staffing

The staffing levels are adequate to implement the three units Safe Shutdown
Instructions (SSI). Staff needed to implement Appendix R manual actions is
within that specified by BFN Tech Specs. The staffing level consists of 1 Shift
Manager,. 3 Unit SROs, 6UOs, 8AUOs, with the incident commander position filled
by another qualified individual. The staffing level designates an SRO for each unit,
two UOs per unit to accommodate the additional MCR board actions for load
shed/diesel generator operation, and eight AUOs allows implementation of the field
manual actions as well as any ventilation system alignments that may be required
by O-AOI-26- 1, as requested by Fire Captain or Incident Commander to facilitate
smoke/gas removal, prior to entering the SSIs.

4.0 HVAC Actions

HVAC actions are performed to ensure that adequate cooling is available in the
electrical board rooms (EBR) and the main control building (MCB) including the
main control rooms. BFN has two redundant trains of HVAC system. One train of
HVAC (chillers, chilled water pumps and AHUs) are normally aligned to cool the
MCB and EBRs. For fires in Appendix R III.G.2 areas (primarily the reactor
building), one train of HVAC remains free of fire damage to provide cooling to the
MCB and EBRs. The only exception is for fires in Fire Zonesl-3 & 1-4, 2-3 & 2-4,
and 3-3, where both HVAC trains to EBRs IA & 1B, 2A & 2B, 3A & 3B could be
lost. Analyses have shown that on loss of HVAC to the EBRs, (Reference 6) the
temperatures in EBRs remain below the design limit for at least 10 hours. For fires
in other fire zones, the normally aligned train may be damaged due to fire,
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therefore, the redundant train is aligned from the MCB to provide the necessary
cooling to the EBRs and MCB. For EBRs, the timing of the re-alignment is not
significant, since on loss of HVAC, the temperatures remain acceptable for several
hours. As a prudent measure, the Appendix R analysis requires that damaged train
be isolated and the un-affected train aligned in 60 minutes to provide cooling to
EBRs. Where fires in III.G.2 areas affect one train of HVAC system to MCB, the
redundant train of HVAC system remains available and is aligned in 60 minutes to
provide cooling. Since all actions are performed in the MCB/chiller enclosure, or
EBRs, which are not affected by the fire, the operator actions remain feasible and
reliable. HVAC actions can also be considered as cold shutdown actions since they
are only required during the cold shutdown (decay heat removal) phase.

Therefore, the HVAC actions will be considered feasible and reliable based on the
fact that all actions are performed in MCB/EBRs unaffected by the affects of fire,
fire has been extinguished and sufficient time margin is available to account for
uncertainties.

5.0 Conclusion

The above analysis shows that operator manual actions required to achieve and
maintain hot shutdown conditions are not affected by environmental factors
associated with fires in Appendix R III.G.2 areas. The functionality of equipment
and cables needed to implement operator actions are not affected by fire
environment and the equipment remains accessible. Adequate plant procedures and
staffing is provided to implement operator actions. Realistic plant demonstrations
and adequate time margin shows that operator manual actions are feasible and
reliable. The evaluation demonstrates that BFN meets the underlying purpose and
intent of Appendix R III.G.2 rules.

6.0 References

1. Browns Ferry Nuclear Plant, Fire Protection Report, Volume 1 1 R,1
2. Calculation ED-Q0999-2003-0048 R6, Unit 1, 2 and 3 Appendix R manual Action

Requirement
3. BWR Generic Multiple Spurious Operation (MSO) list (Prepared by BWROG)
4. NRC-NEI Meeting on Deterministic Post-Fire Safe Shutdown Methodology, May 7,

2008, (SECY-08-0093)
5. NRC Generic Letter 81-12
6. Calculation ND-Q0999-2008-0001 "Appendix R TMG Analysis for Loss of HVAC",

Loss of HVAC to EBR and MCB
7. Calculation MD-N0026-9100163 "Combustible Load Table"
8. SER dated November 2, 1995, Subject: Safety Evaluation of Post-fire Safe Shutdown

capability and issuance of Technical Specification Amendments for Browns Ferry
Nuclear Plant Units 1, 2, and 3 (ML020040025).
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Calculation: N D-Q0999-2008-0007 Rev.

Title: Appendix R III.G.2 Manual Action Feasibility Evaluation

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION

MANUAL ACTION

: 001 Plant: BFN Attachment 1

Sheet 2

MANUAL OPERATOR ACTION REQUIRED REQD. NOTES *

TIME

(min.
COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-02

02-03

02-04

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11
01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-05

02-06

01-01

01-02

01-03

01-04

01-05

01-06

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0081

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031 -0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0081

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

START AHU

START AHU

START AHU

START AHU

START AHU

START AHO

START AHU

START AHU

START AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF AC

MANUAL ACTION

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-01

02-05

02-06

02-02

02-03

02-04

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11
02-02

02-03

02-04

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11

01-01

01-02

01-03

01-04

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0082

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

-031- 0-AHU-031-0088

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0082

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

Rev.: 001 Plant: BFN

3TION MANUAL OPE

START AHU

START AHU

START AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

.RATOR ACTION REQUIRED REQD. NOTES*
TIME

Imin.l

Attachment 1

Sheet 3

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0008,
0019

0008,
0019

0008,
0019

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

NONE

NONE

NONE

NONE

COMMON 01-05 -031- 0-AHU-031-0088 0-AHU-031-0088 TURN OFF AHU 0060 NONE
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Sheet 4

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

01-06

02-01

02-05

02-06

01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-05

02-06

02-02

02-03

02-04

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11

AREA
25-1
AREA
25-11

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-067-

-067-

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088 -

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

3-SHV-067-0769

3-SHV-067-0769

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0088

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

0-AHU-031-0089

MANUAL OPERATOR ACTION REQUIRED

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER
OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

0mIn0
0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

REQD. NOTES *

TIME

NONE

NONE

NONE

NONE

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

0020

0020

COMMON AREA -067- 3-SHV-067-0779
25-1

0060 0020
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION

MANUAL ACTION

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON'

COMMON

COMMON

COMMON

COMMON

COMMON

AREA
25-11
01-01

01-01

01-04

02-03

01-01

01-04

02-03

01-01

01-04

02-03

01-01

01-04

02-03

03-01

-067- 3-SHV-067-0779

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-211-

0-B DAA-21 1 -000A

0-BDAA-21 1-OOOOA (BKR
1614)

0-BDAA-21 1 -0OO0A (BKR

1614)

0-BDAA-21 1 -OQO0A (BKR

1614)

0-BDAA-21 1-OOOOA (BKR
1716)

0-BDAA-21 1-OOOOA (BKR
1716)

0-BDAA-21 1 -OOOOA (BKR
1716)

0-BDAA-21 1-OOOOA (BKR
1818)

0-BDAA-21 1-O000A (BKR
1818)

0-BDAA-21 1 -000A (BKR
1818)

0-BDAA-21 1 -OOOOA (BKR
1824)

0-BDAA-21 1-OOOOA (BKR
1824)

0-BDAA-21 1 -0OO0A (BKR
1824)

0-BDAA-21 1 -0OO0A (BKR
1824)

0-AHU-031-0089

0-BDAA-21 1 -000A

0-BDAA-21 1 -OOOOA

0-BDAA-21 1-OOOOA

0-BDAA-21 I -OOOOA

0-BDAA-21 1 -0OO0A

0-BDAA-21 1 -OOOOA

0-BDAA-21 1-O000A

0-BDAA-21 1 -000A

0-BDAA-211-OOOOA

0-BDAA-21 1 -OOOOA

0-BDAA-21 1 -0OO0A

0-BDAA-21 1 -OOOOA

0-BDAA-21 1 -OOOOA

0-BDAA-21 1 -000A

MANUAL OPERATOR ACTION REQUIRED

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

ALIGN TO THE ALTERNATE DC CONTROL POWER

SUPPLY 0-BDDD-280-0002

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE, USE
MECHANICAL TRIP LATCH TO OPEN BREAKER

ISOLATE BKR TO MITIGATE CLOSURE, USE OF

MECHANICAL TRIP LATCH MAY BE NECESSARY

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE CLOSURE

REOD. NOTES*
TIME

(min.i
0060 0020

0010 NONE

0020 0006,
0007,
0042

0020 0006,

0007,
0042

0020 0006,
0007,
0042

0020 0006,
0042

0020 0006,
0042

0020 0006,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042,
0043



Calculation: ND-Q0999-2008-0007

Title: Appendix R II.G.2 Manual Action Feasibility Evaluation

Rev.: 001 Plant: BFN Attachment 1

Sheet 6

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON 03-02 -211- 0-BDAA-211-OOOOA (BKR
1824)

COMMON 03-03 -211- 0-BDAA-211-OOOOA (BKR
1824)

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-01

01-02

02-04

03-03

AREA
25-1

AREA
25-11

01-01

-211-

-211-

-211-

-211-

-211-

-211-

-211-

0-GEN-082-OOOA

0-GEN-082-OOOA

0-GEN-082-OOOA

0-GEN-082-OOOA

0-GEN-082-OOOA

0-GEN-082-OOOA

3-GEN-082-0003A

0-BDAA-21 1-O000A

0-BDAA-21 1-OOOOA

0-BDAA-21 1 -OOOOA

0-BDAA-21 1-OOOOA

0-BDAA-21 1 -O00A

0-BDAA-21 1 -OOOOA

0-BDAA-21 1 -000A

0-BDAA-21 1 -O00A

0-BDAA-21 1-OOOOA

0-BDAA-21 1 -0OO0A

0-BDAA-21 1 -000A

0-BDAA-21 1-OOOOA (BKR
0010)

0-BDAA-21 1 -000A (BKR
0018)

0-BDAA-21 1 -0000B

0-BDAA-21 1-O0OOB

0-BDAA-21 1 -0O0OB

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE AND TRIP BKR 0007 AND BKR 0019 FROM 0-
BDAA-21 1 -OOOOA
ISOLATE AND TRIP BKR 0013 FROM 0-BDAA-211-
OOOOA
ISOLATE AND TRIP BKR 0010 FROM 0-BDAA-211-
OOOOA
ISOLATE AND TRIP BKR 0010 FROM 0-BDAA-211-
O000A

ISOLATE AND TRIP BKR 0010, BKR 0011, BKR 0016,
AND BKR 0017 FROM 0-BDAA-211-OOOOA

ISOLATE AND TRIP BKR 0010, BKR 0011, BKR 0016,
AND BKR 0017 FROM 0-BDAA-211-OOOOA

TRIP BKR 0005 AND BKR0021, ISOLATE AND TRIP
BKR 0006, BKR 0010, BKR 0013, BKR 0017, BKR 0018,
AND BKR 0019 FROM 0-BDAA-211-OOOOA

TRIP BKR 0021, ISOLATE AND TRIP BKR 0006, BKR
0007, BKR 0010, BKR 0011, BKR 0013, BKR 0016, BKR
0017, BKR 0018, AND BKR 0019 FROM 0-BDAA-211-
OOOOA

ISOLATE AND TRIP BKR 0007 AND BKR 0010 FROM 0-
BDAA-21 1 -0OO0A
OPEN BKR TO SECURE PUMP

ISOLATE PUMP TO MITIGATE FAILURE

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0002

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY O-BDDD-280-0002
ISOLATE BKR TO MITIGATE CLOSURE

REQD. NOTES*
TIME

Imin.l
0020 0006,

0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0010 0084

0020 0084

0020 0084

0020 0084

0020 0084

0020 0084

0020 0084

COMMON 01-04 -211- 3-GEN-082-0003A

COMMON

UNIT 1

UNIT 1

COMMON

COMMON

02-03

01-04

01-04

01-05

02-05

-211-

-023-
(RHR
SW)

-074-

-211-

-211-

3-GEN-082-0003A

0-PMP-023-0001 [Al]

1-PMP-074-0005 [1 A]

0-B DAA-21 1 -OOOB

0-BDAA-21 1-0000B

0020

0020

0030

0020

0020

0020

0084

0084

0005

0043,
0078

NONE

NONE

COMMON 01-03 -211- 0-BDAA-211-OOOOB (BKR
1616)

0020 0006,
0007,
0042



Calculation: ND-Q0999-2008-0007

Title: Appendix R lII.G.2 Manual Action Feasibility Evaluation

Rev.: 001 Plant: BFN Attachment 1

Sheet 7

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON 02-03 -211- 0-BDAA-211-0000 (BKR
1616)

COMMON 02-04 -211- 0-BDAA-211-0000B (BKR
1616)

COMMON 01-03 -211- 0-BDAA-211-OOOOB (BKR
1714)

COMMON 02-03 -211- 0-BDAA-211-0000B (BKR
1714)

COMMON 02-04 -211- 0-BDAA-211-0000B (BKR
1714)

COMMON 01-03 -211.- 0-BDAA-211-OOOOB (BKR
1822)

COMMON 02-03 -211- 0-BDAA-21 1-0000B (BKR

1822)

COMMON 02-04 -211- 0-BDAA-21 1-0000B (BKR
1822)

COMMON 01-03 -211- O-BDAA-211-0000B (BKR
1828)

COMMON 02-03 -211- O-BDAA-21 1-0000B (BKR
1828)

COMMON 02-04 -211- 0-BDAA-21 1-0000B (BKR
1828)

COMMON 03-03 -211- 0-BDAA-21 1-0000B (BKR

1828)

COMMON 01-05 -211- 0-GEN-082-OOOB

0-BDAA-21 1-0000B

0-BDAA-211-00008

0-BDAA-21 1-0000B

0-BDAA-211-0000B

0-BDAA-21 1-0000B

0-BDAA-21 1-0000B

0-BDAA-21 1-0000B

0-BDAA-21 1-0000B

0-BDAA-21 1-00008

0-BDAA-211-0000B

0-BDAA-21 1-00008

0-BDAA-21 1-0000B

0-BDAA-21 1-0000B

MANUAL OPERATOR ACTION REQUIRED

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE AND TRIP BKR 0006 AND BKR 0016 FROM 0-

BDAA-21 1-0000B

REOD. NOTES*
TIME
imLual.

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0042

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0010 0084



Calculation: ND-Q0999-2008-0007

Title: Appendix R II.G.2 Manual Action Feasibility Evaluation

Rev.: 001 Plant: BFN Attachment 1
Sheet 8

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

UNIT 3

02-01

02-03

02-04

03-03

AREA
25-1

AREA
25-11

01-03

02-04

01-03

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-211-

-023-
(RHR
Sw)

0-GEN-082-000B

0-GEN-082-OOOB

0-GEN-082-OOOB

0-GEN-082-OOOB

0-GEN-082-000B

0-GEN-082-OOOB

3-GEN-082-0003B

2-BDBB-231-0002A

0-PMP-023-0008 [C1]

0-PMP-023-0008 [C1]

0-BDAA-21 1-0000B

0-PMP-023-0012 [C2]

0-BDAA-21 1 -OOOB

0-BDAA-21 1-00008

0-BDAA-21 1-0000B

0-BDAA-21 1-0000B

0-BDAA-21 1-0000B

0-BDAA-21 1-0000B

0-BDAA-21 1-0000B

0-BDAA-21 1-00008 (BKR
0005)

0-BDAA-21 1-0000B (BKR
0010)

O-BDAA-21 1-0000B (BKR
0010)

0-BDAA-21 1-0000B (BKR
0014)

0-BDAA-21 1-00008 (BKR
0015)

0-BDAA-21 1-0000B (BKR
0018)

0-BDAA-21 1-00008 (BKR
0018)

0-BDAA-21 1-00008 (BKR
0018)

0-BDAA-21 1-0000B (BKR
0018)

0-BDAA-21 1-00008 (BKR
0018)

ISOLATE AND TRIP BKR 0007 AND BKR 0017 FROM 0-
BDAA-21 1-0000B

ISOLATE AND TRIP BKR 0007 AND BKR 0017 FROM 0-
BDAA-21 1-0000B

ISOLATE AND TRIP BKR 0010 FROM 0-BDAA-211-
0000B

ISOLATE AND TRIP BKR 0010 FROM 0-BDAA-21 1-
00008

ISOLATE AND TRIP BKR 0009, BKR 0010, BKR 0011,
AND BKR 0015 FROM 0-BDAA-211-0000B

ISOLATE AND TRIP BKR 0009, BKR 0010, BKR 0011,
AND BKR 0015 FROM 0-BDAA-21 1-0000B

TRIP BKR 0005, ISOLATE AND TRIP BKR 0006, BKR
0007, BKR 0009, BKR 0010, BKR 0011, BKR 0015, BKR
0016, BKR 0017, AND BKR 0018 FROM 0-BDAA-211-
0000B

CLOSE NORMAL FEEDER BKR FROM 0-BDAA-211 -
0000B

OPEN BKR TO SECURE PUMP

REQD. NOTES*
TIME
0min. 0

0010 0084

0010 0084

0020 0084

0020 0084

0020 0084

0020 0084

0020 0084

0060 0076

0030 0005

UNIT 2 AREA -023-
25-1 (RHR

Sw)

OPEN BKR TO SECURE PUMP 0030 0005

COMMON

UNIT 2

COMMON

COMMON

COMMON

COMMON

COMMON

01-05

AREA
25-1

01-01

01-02

01-03

01-04

01-05

-211-

-023-
(RHR
Sw)

-031-

-031-

-031-

-031-

-03 1-

VERIFY BREAKER CLOSED OR CLOSE BREAKER

OPEN BKR TO SECURE PUMP

0020 0084

0030 0005,
0082

0-CHR-031-2100

0-CHR-031-2100

0-CHR-031-2100

0-CHR-031-2100

0-CHR,031-2100

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

0060

0060

0060

0060

0060

0079

0079

0079

0079

0079



Calculation: ND-Q0999-2008-0007

Title: Appendix R I1I.G.2 Manual Action Feasibility Evaluation

Rev.: 001 Plant: BFN Attachment 1

Sheet 9

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON 01-06 -031- 0-CHR-031-2100

COMMON 02-01 -031- 0-CHR-031-2100

COMMON 02-05 -031- 0-CHR-031-2100

COMMON 02-06 -031- 0-CHR-031-2100

COMMON 01-05 -211- 0-BDAA-21 1 -OOOC

COMMON 02-05 -211- 0-BDAA-21 1-O0OOC

COMMON 02-06 -211- 0-BDAA-211-OOOOC

COMMON 01-01 -211- 0-BDAA-211-OOOOC (BKR
1624)

COMMON 01-03 -211- 0-BDAA-211-OOOOC (BKR
1624)

COMMON 02-04 -211- 0-BDAA-211-OOOOC (BKR
1624)

COMMON 01-01 -211- 0-BDAA-211-OOOOC (BKR
1718)

COMMON 01-03 -211- 0-BDAA-21 1 -0O00C (BKR
1718)

COMMON 02-04 -211- 0-BDAA-21 1 -OOOOC (BKR
1718)

COMMON 01-01 -211- 0-BDAA-211-OOOOC (BKR
1812)

COMMON 01-03 -211- 0-BDAA-211-OOOOC (BKR
1812)

COMMON 01-01 -211- 0-BDAA-21 1-OOOC (BKR
1814)

0-BDAA-21 1-0000B (BKR
0018)

0-BDAA-21 1 -0000B (BKR
0018)

0-BDAA-21 1 -0000B (BKR
0018)

0-BDAA-21 1-000DB (BKR
0018)

0-BDAA-21 1 -OOOC

0-BDAA-21 1-000OC

0-BDAA-211-OOOOC

0-BDAA-211-OOOOC

0-BDAA-21 1 -OOOOC

0-BDAA-21 1-0O0OC

0-BDAA-21 1-O0OOC

0-BDAA-21 1 -OOOC

0-BDAA-21 1 -OOOOC

0-BDAA-21 1 -OOOC

0-BDAA-21 1 -OOOC

0-BDAA-21 1 -OOOC

MANUAL OPERATOR ACTION REQUIRED

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0001

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0001

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0001

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE TRIP

REOD. NOTES*
TIME

0060 0079

0060 0079

0060 0079

0060 0079

0020 NONE

0020 NONE

0020 NONE

0020 0006,
0007,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042

0020 0006,
0007,
0042

0020 0006,
0007,
0042



Calculation: ND-Q0999-2008-0007

Title: Appendix R III.G.2 Manual Action Feasibility Evaluation

Rev.: 001 Plant: BFN Attachment 1

Sheet 10

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON 01-03 -211- 0-BDAA-211-0000C (BKR
1814)

COMMON 02-04 -211- 0-BDAA-21 1-0000C (BKR
1814)

COMMON 03-02 -211- 0-BDAA-21 1-0000C (BKR
1814)

COMMON 03-03 -211- 0-BDAA-21 1-0000C (BKR
1814)

COMMON 02-04 -211- 0-GEN-082-000C

0-BDAA-21 1-0000C

0-BDAA-21 1-0000C

0-BDAA-211-0000C

0-BDAA-21 1-0000C

0-BDAA-21 1-0000C

0-BDAA-21 1-0000C

0-BDAA-21 1-0000C

0-BDAA-21 1-0000C (BKR
0005)
0-BDAA-21 1-0000C (BKR
0009)

0-BDAA-21 1-0000C (BKR
0016)

0-BDAA-21 1 -OOOD

0-BDAA-21 1 -OOOD

0-BDAA-21 1 -OOOOD

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE AND TRIP BKR 0009, BKR 0010, BKR 0016,
BKR 0017, AND BKR 0018 FROM 0-BDAA-211-0000C

ISOLATE AND TRIP BKR 0010 AND BKR 0016 FROM 0-
BDAA-21 1-0000C

ISOLATE AND TRIP BKR 0006 AND BKR 0010 FROM 0-
BDAA-21 1-0000C

VERIFY BREAKER CLOSED OR CLOSE BREAKER

ISOLATE PUMP TO MITIGATE FAILURE

OPEN BKR TO SECURE PUMP

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0003

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0003
ISOLATE BKR TO MITIGATE CLOSURE

REQD. NOTES*
TIME

0020 0006,
0007,
0042

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0010 0084

0020 0084

0020 0084

0020 0084

0010 0028,
0043

0030 0005

COMMON AREA
25-11

COMMON 01-03

COMMON 02-04

COMMON AREA
25-11

UNIT 1 AREA
25-11

-211-

-211-

-211-

-023-
(EEC
W)

-023-
(RHR
SW)

-211-

-211-

-211-

0-GEN-082-000C

3-GEN-082-0003C

0-BDAA-21 1-0000C

0-PMP-023-0088 [B3]

0-PMP-023-0019 [B2]

0-BDAA-21 1-O0OOD

0-BDAA-211-OOOOD

0-BDAA-21 1 -OOOOD (BKR
1618)

COMMON

COMMON

COMMON

02-03

02-04

01-01

0020

0020

0020

NONE

NONE

0006,
0042,
0043

COMMON 01-02 -211- O-BDAA-211-OOOOD (BKR
1618)

0-BDAA-21 1-O0OOD ISOLATE BKR TO MITIGATE CLOSURE 0020 0006,
0042,
0043



Calculation: ND-Q0999-2008-0007

Title: Appendix R lII.G.2 Manual Action Feasibility Evaluation
Rev.: 001 Plant: BFN Attachment 1

Sheet 11

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON 01-03 -211- 0-BDAA-21 1 -0000D (BKR
1618)

COMMON 01-04 -211- 0-BDAA-211-OOOOD (BKR
1618)

COMMON 02-01 -211- 0-BDAA-21 1 -OOOOD (BKR
1618)

COMMON 02-03 -211-. 0-BDAA-21 1-0000D (BKR
1618)

COMMON 02-04 -211- 0-BDAA-21 1-0000D (BKR
1618)

COMMON 01-01 -211- 0-BDAA-211-0000D (BKR
1724)

COMMON 01-02 -211- 0-BDAA-211-0000D (BKR
1724)

COMMON 01-03 -211- 0-BDAA-211-0000D (BKR
1724)

COMMON 01-04 -211- 0-BDAA-211-OOOOD (BKR
1724)

COMMON 02-01 -211- 0-BDAA-21 1-0000D (BKR
1724)

COMMON 02-03 -211- 0-BDAA-211-0000D (BKR
1724)

COMMON 02-04 -211- 0-BDAA-21 1-0000D (BKR
1724)

0-BDAA-21 1-0000D

0-BDAA-211-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

MANUAL OPERATOR ACTION REQUIRED

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

REOD. NOTES*
TIME

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043



Calculation: ND-Q0999-2008-0007

Title: Appendix R II.G.2 Manual Action Feasibility Evaluation

Rev.: 001 Plant: BFN Attachment 1

Sheet 12

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

ISOLATE BKR TO MITIGATE CLOSURE

REQD.
TIME

0min2
0020COMMON 01-01 -211- 0-BDAA-211-0000D (BKR

1816)

COMMON 01-02 -211- 0-BDAA-21 1-0000D (BKR
1816)

COMMON 01-03 -211- 0-BDAA-211-0000D (BKR
1816)

COMMON 01-04 -211- 0-BDAA-211-0000D (BKR
1816)

COMMON 02-01 -211- 0-BDAA-211-OOOOD (BKR
1816)

COMMON 02-03 -211- 0-BDAA-211-0000D (BKR
1816)

COMMON 02-04 -211- 0-BDAA-211-OOOOD (BKR
1816)

COMMON 01-01 -211- 0-BDAA-211-0000D (BKR
1826)

COMMON 01-02 -211- 0-BDAA-21 1-0000D (BKR
1826)

COMMON 01-03 -211- 0-BDAA-21 1-0000D (BKR
1826)

0-BDAA-21 1-0000D

NOTES *

0006,
0007,
0042,
0043

0-BDAA-211-OOOOD

0-BDAA-21 1-00000

0-BDAA-211-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON 01-04 -211- 0-BDAA-211-OOOOD (BKR
1826)

COMMON 02-01 -211- 0-BDAA-211-0000D (BKR
1826)

COMMON 02-03 -211- 0-BDAA-21 1-0000D (BKR
1826)

COMMON 02-04 -211- 0-BDAA-21 1-0000D (BKR
1826)

COMMON 03-02 -211- 0-BDAA-211-0000D (BKR
1826)

COMMON 03-03 -211- 0-BDAA-21 1-0000D (BKR
1826)

COMMON 02-03 -211- 0-GEN-082-OOOD

COMMON 02-04 -211- 0-GEN-082-000D

0-BDAA-211-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-211-0000D

0-BDAA-21 1-0000D

0-BDAA-211-0000D

0-BDAA-21 1-0000D

0-BDAA-211-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

0-BDAA-21 1-0000D

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE AND TRIP BKR 0007, BKR 0008, BKR 0010,
BKR 0015, BKR 0016, AND BKR 0017 FROM 0-BDAA-
211-00000

ISOLATE AND TRIP BKR 0008, BKR 0010, BKR 0015,
BKR 0016, AND BKR 0017 FROM 0-BDAA-211-0000D

ISOLATE AND TRIP BKR 0015 FROM 0-BDAA-211-
0000D

TRIP BKR 0013 FROM 0-BDAA-211-0000D

TRIP BKR 0013, ISOLATE AND TRIP BKR 0007, BKR
0016, AND BKR 0017 FROM 0-BDAA-211-0000D

TRIP BKR 0013, ISOLATE AND TRIP BKR 0007 AND
BKR 0016 FROM 0-BDAA-21 1-0000D

TRIP BKR 0013, ISOLATE AND TRIP BKR 0007 AND
BKR 0017 FROM 0-BDAA-21 1-0000D

TRIP BKR 0013, ISOLATE AND TRIP BKR 0016 AND
BKR 0017 FROM 0-BDAA-211-0000D

REQD. NOTES *

TIME
(min.

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,.
0042,
0043

0020 0006,
0007,
0042,
0043

0010 0084

0010 0084

COMMON AREA
25-11

COMMON 01-01

-211- 0-GEN-082-000D

-211- 3-GEN-082-0003D

COMMON 01-02 -211- 3-GEN-082-0003D

COMMON 01-03 -211- 3-GEN-082-0003D

COMMON 01-04 -211- 3-GEN-082-0003D

COMMON 02-01 -211- 3-GEN-082-0003D

0020 0084

0020 0084

0020 0084

0020 0084

0020 0084

0020 0084
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

ISOLATE PUMP TO MITIGATE FAILURE

REQD. NOTES *

TIME
(mini

COMMON AREA
25-11

COMMON 02-02

COMMON 02-03

COMMON 02-04

COMMON 03-01

COMMON 03-02

COMMON 03-03

COMMON 03-04

COMMON AREA
25-1

COMMON AREA
25-11

UNIT 2 02-03

-023- 0-PMP-023-0094 [D3]
(EEC
W)

-031- 0-CHR-031-2200

-031- 0-CHR-031-2200

-031- 0-CHR-031-2200

-031- 0-CHR-031-2200

-031- 0-CHR-031-2200

-031- 0-CHR-031-2200

-031- 0-CHR-031-2200

-031- 0-CHR-031-2200

-031- 0-CHR-031-2200

-023- 0-PMP-023-0027 [D2]
(RHR
Sw)

0-BDAA-21 1-0000D (BKR
0010)

0-BDAA-21 1-0000D (BKR
0012)

O-BDAA-21 1-0000D (BKR
0012)

0-BDAA-21 1-0000D (BKR
0012)

0-BDAA-21 1-0000D (BKR
0012)

0-BDAA-21 1-0000g (BKR
0012)

0-BDAA-21 1-0000D (BKR
0012)

0-BDAA-21 1-0000D (BKR
0012)

0-BDAA-21 1-0000D (BKR
0012)

0-BDAA-21 1-0000D (BKR
0012)

0-BDAA-21 1-0000D (BKR
0015)

0-BDAA-21 1-0000D (BKR
0015)

0-BDAA-21 1-0000D (BKR
0016)

0-BDAA-21 1-0000D (BKR
0017)
0-BDAA-21 1-0000D (BKR
0017)

0-BDAA-21 1-0000D (BKR
0017)
0-BDBB-219-OOOOA (BKR
12C)

0-BDBB-219-OOOOA (BKR
12C)

0-BDBB-219-OOOA (BKR
12C)

0010

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

TURN OFF CHILLER

OPEN BKR TO SECURE PUMP

OPEN BKR TO SECURE PUMP

0060

0060

0060

0060

0060

0060

0060

0060

0060

0030

0028,
0043

0079

0079

0079

0079

0079

0079

0079

0079

0079

0005

UNIT 2 AREA -023- 0-PMP-023-0027 [D2]
25-11 (RHR

SW)

0030 0005

UNIT 1

UNIT 2

UNIT 2

UNIT 2

COMMON

COMMON

COMMON

01-03

02-01

02-03

02-04

01-01

01-02

01-03

-074- 1-PMP-074-0039 [1D]

-074- 2-PMP-074-0039 [2D]

-074- 2-PMP-074-0039 [2D]

-074- 2-PMP-074-0039 [2D]

-067- 0-FCV-067-0049

-067- 0-FCV-067-0049

-067- 0-FCV-067-0049

ISOLATE PUMP TO MITIGATE FAILURE

ISOLATE PUMP TO MITIGATE FAILURE

ISOLATE PUMP TO MITIGATE FAILURE

ISOLATE PUMP TO MITIGATE FAILURE

OPEN BKR

OPEN BKR

OPEN BKR

0020

0020

0020

0020

0020

0020

0020

0043,
0078

0043,
0078

0043,
0078

0043,
0078

0002

0002

0002
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED REI
TIF

(rfl
COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-02

01-01

01-02

01-03

01-04

01-05

03-03

02-03

-266-

-280-

-280-

-280-

-280-

-280-

-280-

-280-

0-BDBB-266-OHVB

0-BDDD-280-0001 (BKR
609)

0-BDDD-280-0002 (BKR
607)

0-BDDD-280-0002 (BKR
607)

0-BDDD-280-0002 (BKR
607)

0-BDDD-280-0002 (BKR
607)

0-BDDD-280-0003 (BKR
609)

2-BDBB-231-0002B

COMMON 02-04 -280- 2-BDBB-231-0002B

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-02

02-03

02-04

02-05

-280-

-280-

-280-

-280-

-280-

-280-

-280-

-280-

-280-

-280-

-280-

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0'BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)
0-BDDD-280-0003 (BKR
710)

0-BDBB-266-OHVB

0-BDDD-280-0001 (BKR
609)

0-BDDD-280-0002 (BKR
607)

0-BDDD-280-0002 (BKR
607)

0-BDDD-280-0002 (BKR
607)

0-BDDD-280-0002 (BKR
607)

0-BDDD-280-0003 (BKR
609)

0-BDDD-280-0003 (BKR
708)

0-BDDD-280-0003 (BKR
708)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

O-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)
O-BDDD-280-0003 (BKR
710)

TRANSFER TO ALTERNATE POWER SUPPLY 3-BDBB- 0060
231-0003B

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B 0060
TO BATTERY BD 1

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B 0060
TO BATTERY BD 2

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B 0060
TO BATTERY BD 2

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B 0060
TO BATTERY BD 2

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B 0060
TO BATTERY BD 2

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B 0060
TO BATTERY BD 3

OPEN THE ALTERNATE DC CONTROL POWER BKR 0020
(708) TO ASSURE AVAILABILITY OF NORMAL
CONTROL POWER

OPEN THE ALTERNATE DC CONTROL POWER BKR 0020
(708) TO ASSURE AVAILABILITY OF NORMAL
CONTROL POWER

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020

ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3
TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020
ON UNIT BATTERY 3

CD. NOTES*
ME

NONE

0045

0045

0045

0045

0045

0045

0060

0060

0097

0097

0097

0097

0097

0097

0097

0097

0097

0097

0097
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON 02-06 -280- 0-BDDD-280-0003 (BKR

710)
COMMON 03-01 -280- 0-BDDD-280-0003 (BKR

710)

COMMON 03-03 -280- 0-BDDD-280-0003 (BKR
710)

COMMON 03-04 -280- 0-BDDD-280-0003 (BKR
710)

COMMON AREA -280- 0-BDDD-280-0003 (BKR

25-1 710)

COMMON AREA -280- 0-BDDD-280-0003 (BKR

25-11 710)

COMMON 01-02 -248- 0-CHGA-248-0001

COMMON 01-05 -248- 0-CHGA-248-0001

COMMON 01-06 -248- 0-CHGA-248-0001

COMMON 02-01 -248- 0-CHGA-248-0001

COMMON 02-02 -248- 0-CHGA-248-0001

COMMON 02-03 -248- 0-CHGA-248-0001

COMMON 02-04 -248- 0-CHGA-248-0001

COMMON 02-05 -248- 0-CHGA-248-0001

COMMON 02-06 -248- 0-CHGA-248-0001

COMMON 03-01 -248- 0-CHGA-248-0001

COMMON 03-02 -248- 0-CHGA-248-0001

COMMON 03-03 -248- 0-CHGA-248-0001

COMMON 03-04 -248- 0-CHGA-248-0001

COMMON AREA -248- 0-CHGA-248-0001
25-1

COMMON AREA -248- 0-CHGA-248-0001

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-BDDD-280-0003 (BKR
710)

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0001

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

MANUAL OPERATOR ACTION REQUIRED REQD. NOTES *

TIME

fmi!Q
TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020 0097
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020 0097

ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020 0097
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020 0097
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020 0097
ON UNIT BATTERY 3

TRIP BKR (710) TO THE DPO SHOP TO REDUCE LOAD 0020 0097

ON UNIT BATTERY 3

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

RESET 250V DC BATTERY CHARGER 0060 0008

25-11
COMMON 01-01

COMMON 01-06

COMMON 02-01

COMMON 02-02

COMMON 02-05

COMMON 02-06

COMMON 03-01

COMMON 03-02

-248-

-248-

-248-

-248-

-248-

-248-

-248-

-248-

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

0060 0008

0060

0060

0060

0060

0060

0060

0060

0060

0008

0008

0008

0008

0008

0008

0008

0008
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON 03-03

COMMON 03-04

COMMON AREA
25-1

COMMON AREA
25-11

COMMON 01-01

-248-

-248-

-248-

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

-248- 0-CHGA-248-0002A

-248- 0-BATA-248-0001

COMMON 01-02 -248- 0-BATA-248-0002

COMMON 01-03 -248- 0-BATA-248-0002

COMMON 01-04 -248- 0-BATA-248-0002

COMMON 01-05 -248- 0-BATA-248-0002

COMMON 03-03 -248- 0-BATA-248-0003

COMMON 01-01 -248- 0-CHGA-248-0002B

COMMON 01-02 -248- 0-CHGA-248-0002B

COMMON 01-03 -248- 0-CHGA-248-0002B

COMMON 01-04 -248- 0-CHGA-248-0002B

COMMON 01-05 -248- 0-CHGA-248-0002B

COMMON 03-03 -248- 0-CHGA-248-0002B

COMMON 01-01 -248- 0-CHGA-248-0003

COMMON 01-02 -248- 0-CHGA-248-0003

COMMON 01-03 -248- 0-CHGA-248-0003

COMMON 01-04 -248- 0-CHGA-248-0003

COMMON 01-05 -248- 0-CHGA-248-0003

COMMON 01-06 -248- 0-CHGA-248-0003

COMMON 02-01 -248- 0-CHGA-248-0003

COMMON 02-02 -248- 0-CHGA-248-0003

COMMON 02-03 -248- 0-CHGA-248-0003

COMMON 02-04 -248- 0-CHGA-248-0003

COMMON 02-05 -248- 0-CHGA-248-0003

COMMON 02-06 -248- 0-CHGA-248-0003

COMMON 03-01 -248- 0-CHGA-248-0003

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002A

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0002B

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B
TO BATTERY BD 1

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B
TO BATTERY BD 2

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B
TO BATTERY BD 2

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B
TO BATTERY BD 2

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B
TO BATTERY BD 2

ALIGN TO THE ALTERNATE BATTERY CHARGER 2B
TO BATTERY BD 3

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

REQD. NOTES
TIME

mmnl.
0060 0008

0060 0008

0060 0008

0060 0008

0045

0045

0045

0045

0045

0045

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008

0008
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

03-04

AREA
25-1

AREA
25-11

01-01

01-02

01-03

02-02

02-03

02-04

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11
01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-05

-248-

-248-

-248-

-067-

-067-

-067-

-031-

-031-

-03 1-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-FCV-067-0049

0-FCV-067-0049

0-FCV-067-0049

0-FAN-031-0074

0-FAN-031-0074

0-FAN-031-0074

0-FAN-031-0074

0-FAN-031-0074

0-FAN-031-0074

0-FAN-031-0074

0-FAN-031-0074

0-FAN-031-0074

0-FAN-031-0075

0-FAN-031-0075

0-FAN-031-0075

0-FAN-031-0075

0-FAN-031-0075

0-FAN-031-0075

0-FAN-031-0075

0-FAN-031-0075

0-CHGA-248-0003

0-CHGA-248-0003

0-CHGA-248-0003

0-FCV-067-0049

0-FCV-067-0049

0-FCV-067-0049

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

O-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

0-LPNL-925-0165

MANUAL OPERATOR ACTION REQUIRED

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

RESET 250V DC BATTERY CHARGER

CLOSE VALVE MANUALLY

CLOSE VALVE MANUALLY

CLOSE VALVE MANUALLY

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

START EXHAUST FAN

REQD. NOTES *

TIME
(minif

0060 0008

0060 0008

0060 0008

0020 NONE

0020 NONE

0020 NONE

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025

0060 0019,
0025
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION
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MANUAL OPERATOR ACTION REQUIRED

COMMON

COMMON

02-06

03-03

-031- 0-FAN-031-0075

-031- 0-PMP-031-2101

COMMON 03-04 -031- 0-PMP-031-2101

COMMON AREA
25-1

COMMON AREA
25-11

COMMON 01-01

COMMON 01-02

COMMON 01-03

COMMON 01-04

COMMON 01-05

COMMON 01-06

COMMON 02-01

COMMON 02-02

COMMON 02-03

COMMON 02-04

COMMON 02-05

COMMON 02-06

COMMON 03-01

COMMON 03-02

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031=2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- 0-PMP-031-2101

-031- O-PMP-031-2101

0-LPNL-925-0165

0-LPNL-925-21 00 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165
0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 I 0-LPNL-
925-0165

0-LPNL-925-21 00 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-21 00 / 0-LPNL-
925-0165

0-LPNL-925-21 00 / 0-LPNL-
925-0165

0-LPNL-925-2100 / 0-LPNL-
925-0165

0-LPNL-925-2100 I 0-LPNL-
925-0165

0-LPNL-925-21 00 I 0-LPNL-
925-0165

START EXHAUST FAN

START PUMP

START PUMP

START PUMP

START PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

START PUMP

START PUMP

START PUMP

TURN OFF PUMP

TURN OFF PUMP

START PUMP

START PUMP

REOD. NOTES*
TIME
mmh.i

0060 0019,
0025

0060 0008,
0020,
0079

0060 0008,
0020,
0079

0060 0008,
0020,
0079

0060 0008,
0020,
0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON AREA
25-1

COMMON AREA
25-11

COMMON 02-02

COMMON 02-03

COMMON 02-04

COMMON 03-01

COMMON 03-02

COMMON 03-03

COMMON 03-04

COMMON 02-05

COMMON 02-06

COMMON 02-01

-031- O-CHR-031-2100

-031- 0-CHR-031-2100

-031-

-031-

-03 1-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

0-CHR-031-2100

0-CHR-031-2100

0-CHR-031-2100

0-CHR-031-2100

0-CHR-031-2100

0-CHR-031-2100

0-CHR-031-2100

0-CHR-031-2200

0-CHR-031-2200

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-LPNL-925-21101 /-LPNL-
925-0165

0-LPNL-925-21 10 / 0-LPNL-
925-0165

0-LPNL-925-21 10 / 0-LPNL-
925-0165

0-LPNL-925-21 10/ 0-LPNL-
925-0165

0-LPNL-925-21 10 / 0-LPNL-
925-0165

0-LPNL-925-21 10/ 0-LPNL-
925-0165

0-LPNL-925-21 10 / 0-LPNL-
925-0165

0-LPNL-925-21 10 / 0-LPNL-
925-0165

0-LPNL-925-21 10/ 0-LPNL-
925-0165

0-LPNL-925-21 10 / 0-LPNL-
925-0165

0-LPNL-925-21 10 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165
O-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START PUMP

START PUMP

START PUMP

START PUMP

START PUMP

START PUMP

START PUMP

TURN OFF PUMP

TURN OFF PUMP

REQD. NOTES*
TIME•
(mini.

0060 0008,
0019,
0079

0060 0008,
0019,
0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0008,
- 0020,

0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

0060 0079

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

01-01

01-02

01-03

01-04

01-05

01-06

02-02

COMMON 02-03 -031- O-PMP-031-2201
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MANUAL OPERATOR ACTION REQUIRED REQOD. NOTES
TIME_
(mLm.

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-04

02-05

02-06

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11

01-01

01-02

01-03

01-04

01-05

01-06

02-01

01-02

-031-

-03 1-

-03 1-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-03 1-

-031-

-031-

-031-

-231-

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-PMP-031-2201

0-CHR-031-2200

0-CHR-031-2200

0-CHR-031-2200

0-CHR-031-2200

0-CHR-031-2200

0-CHR-031-2200

0-CHR-031-2200

0-BDBB-266-OOOOA

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2200 / 0-LPNL-
925-0165

0-LPNL-925-2210 / 0-LPNL-
925-0165

0-LPNL-925-2210 I 0-LPNL-
925-0165

0-LPNL-925-2210 I 0-LPNL-
925-0165

0-LPNL-925-2210 / 0-LPNL-
925-0165

0-LPNL-925-2210 / 0-LPNL-
925-0165

0-LPNL-925-2210/ 0-LPNL-
925-0165

0-LPNL-925-221 0 / 0-LPNL-
925-0165

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

TURN OFF PUMP

START PUMP

START PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

TURN OFF PUMP

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0079

0079

0079

0079

0079

0079

0079

0079

0079

0079

0079

0079

0079

0079

0079

0079

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

COMMON 01-05 -231- 0-BDBB-266-OOOOA

COMMON 01-06 -231- 0-BDBB-266-OOOOA

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP 0060

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP 0060
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION

MANUAL ACTION
MANUAL OPERATOR ACTION REQUIRED REQD.

TIME

0060COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-01

02-02

02-03

-231-

-231-

-23 1-

O-BDBB-266-OOOOA

0-BDBB-266-WW0A

0-BDBB-266-OOOOA

02-04 -231- 0-BDBB-266-OOOOA

02-05

02-06

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11

01-05

01-05

01-05

-231-

-231-

-231-

0-BDBB-266-OOOOA

0-BDBB-266-OOOOA

0-BDBB-266-OOOOA

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1 -BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP 0060

-231- 0-BDBB-266-OOOOA

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ISOLATE CONTROL BAY VENT BD TO MITIGATE TRIP

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0002
ISOLATE, TRANSFER CONTROL, AND LOCALLY
OPERATE BKR 1C OPEN AND 8C CLOSED

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDAA-

21 1-OOOOB

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0020

0020

0020

NOTES *

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

0008,
0043,
0058

NONE

NONE

NONE

-231-

-231-

-231-

-231-

-231-

-231-

-23 1-

0-BDBB-266-OOOOA

0-BDBB-266-OOOOA

0-BDBB-266-OOOOA

0-BDBB-266-OOOOA

1-BDBB-231-0001A

1-BDBB-231-0001A

1-BDBB-231-0001A
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

UNIT 1

01-05

01-03

01-03

02-05

02-05

02-06

01-02

-231-

-231-

-231-

-231-

-231-

-231-

-074-

1-BDBB-268-0001B

1-BDBB-231-0001B

1 -BDBB-231 -0001 B

1-BDBB-231-0001 B

1 -BDBB-231 -0001 B

1-BDBB-231-0001B

1 -FCV-074-0053

UNIT 1 01-04 -074- 1-FCV-074-0053

UNIT 1 01-04 -074- 1-FCV-074-0060

UNIT 1 01-04 -074- 1-FCV-074-0061

COMMON 01-05 -268- 1-BDBB-268-0001B

UNIT 1 01-01 -074- 1-FCV-074-0067

UNIT 1 01-03 -074- 1 -FCV-074-0067

UNIT 1 01-05 -074- 1-FCV-074-0067

UNIT 1 01-05 -074- 1 -FCV-074-0066

UNIT 1 01-03 -074- 1-FCV-074-0074

UNIT 1 01-05 -074- 1 -FCV-074-0074

UNIT 1 01-03 -074- 1-FCV-074-0071

UNIT 1 01-05 -074- 1-FCV-074-0071

1-BDBB-231-0001A (BKR
03B)

1-BDBB-231-0001B

1 -BDBB-231 -0001 B

1 -BDBB-231 -0001 B

1 -BDBB-231 -0001 B

1-BDBB-231-0001B

1-BDBB-268-0001A

1 -BDBB-268-0001A

1-BDBB-268-0001 A (BKR
06B)

1-BDBB-268-0001 A (BKR
07B)

1 -BDBB-268-0001 B

1-BDBB-268-0001B

1 -BDBB-268-0001 B

1 -BDBB-268-0001 B

1-BDBB-268-OOO1B (BKR
03A)

1 -BDBB-268-0001 B (BKR
1 OC)
1 -BDBB-268-0001 B (BKR
1 OC)
1 -BDBB-268-0001 B (BKR
11C)

1-BDBB-268-0001B (BKR

CLOSE BREAKER

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0003

ISOLATE, TRANSFER CONTROL, AND LOCALLY
OPERATE BKR 1C CLOSED AND 8C OPEN

ALIGN TO THE ALTERNATE DC CONTROL POWER

SUPPLY 0-BDDD-280-0003
ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDAA-
211-OOOOB

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0003

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 480V RMOV BD 1A (POST-MODIFICATION)

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 480V RMOV BD 1A (POST-MODIFICATION)

OPEN BKR

OPEN BKR

ALIGN TO THE ALTERNATE POWER SUPPLY 1-BDBB-
231 -0001A

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 480V RMOV BD 1B (POST-MODIFICATION)

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 480V RMOV BD 1B (POST-MODIFICATION)

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 480V RMOV BD 1B (POST-MODIFICATION)

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 480V RMOV BD 1B

ISOLATE, TRANSFER CONTROL, AND CLOSE VALVE
FROM 480V RMOV BD 1 B

ISOLATE, TRANSFER CONTROL, AND CLOSE VALVE
FROM 480V RMOV BD 1 B

ISOLATE, TRANSFER CONTROL, AND CLOSE VALVE
FROM 480V RMOV BD 1 B

ISOLATE, TRANSFER CONTROL, AND CLOSE VALVE

0025

0020

0020

0020

0025

0025

0025

0020

0020

0020

0020

0020

REQD. NOTES *

TIME
(min.i

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0025 0003,

0011

0003,
0011

0087,
0088

0087,
0088

NONE

0003,
0011

0003,
0011

0003,
0011

NONE

0087

0087

0087

0087

11C) FROM 480V RMOV BD 1B
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

UNIT 1

UN'IT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

COMMON

COMMON
COMMON

COMMON

COMMON

COMMON

UNIT 1

UNIT 1

01-04

0:1--0-

04--0:2

04-02

0:-04

01-01

01-02

02-01

02-02

03-01

03-02

AREA
25-1

AREA
25-11

01-02

02-01

02-03

01-01

01-03

01-04

01-01

01-03

01-04

01-03

01-03

-281-

-28--

-281-

-284-

-281-

-281-

-281-

-281-

-281-

-281-

-281-

-281-

-281-

-281-

-281-

-28 1-

-031-

-031-

-031-

-031-

-031-

-031-

-925-

-001-

1-BDDD-281-0001A

1 BDDD 281 O00!A
1-BDDD-2R! 0001

1 BDDD 281 0O01A

1 BDDD 281 0001A

1-BDDD-281-0001B

1-BDDD-281-0001B

1-BDDD-281-0001B

1-BDDD-281-0001B

1-BDDD-281-0001B

1-BDDD-281-0001B

1-BDDD-281-0001B

1-BDDD-281-00018

1-BDDD-281-0001C

1-BDDD-281-0001C

1-BDDD-281-0001C

0-TCV-031-0019

0-TCV-031-0019

0-TCV-031-0019

0-TCV-031-0022

0-TCV-031-0022
0-TCVI-031 -0022

1 -LPNL-925-0032

1 -PCV-001-0004

1-BDDD-281-0001A

1 BDDD 281 000!A (BKR
04B4"

1 BDDD 281 0001A (BKR

1 8DDD 281 000!A (BKR

04-14-}
1-8000-281-0001A BK

041-BD-8-01

1-8000-281-00018

1-8000-281 -00018

1-8000-281-00018

1-8000-281-000181-0D0D-281-0001B

1-BDDD-281-0001B

1-BDDD-281-00018

1-BDDD-281-00018

1-BDDD-281-0001C

1-B00-281-0001B

1-8000-281-0001BC

1 -BYV-031-0526

1-BYDV-031-0526

1-BYDD-281 -0526C

1 -BYV-031-0530

1 -BYV-031-0530

1 -BYV-031-0530

1-LPNL-925-0032

1 -LPNL-925-0032

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0002

MANUALLY OPEN BKR

MANUALLY OPEN BKR

MANUALLY OPEN BKR

MANUALLY OPEN BKR

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

OPEN BYPASS VALVE MANUALLY

OPEN BYPASS VALVE MANUALLY

OPEN BYPASS VALVE MANUALLY

OPEN BYPASS VALVE MANUALLY

OPEN BYPASS VALVE MANUALLY

OPEN BYPASS VALVE MANUALLY

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003 (3-MGEN-252-0003)

ISOLATE VALVE TO MITIGATE OPENING

REQD. NOTES
TIME

(mIni
0020 NONE

0020 0017

0020 0017

0020 0044

0020 001-7

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0020 NONE

0060 0022

0060 0022

0060 0022

0060 0022

0060 0022

0060 0022

0020 NONE

0010 0062
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

UNIT 1

01-05

01-03

01-05

01-04

01-03

01-05

01-04

01-05

01-03

01-05

01-04

01-03

01-05

01-04

01-03

01-05

01-05

01-05

01-05

01-03

01-05

01-05

01-03

01-05

01-05

01-03

01-05

01-05

01-03

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-00 1-

-00 1-

-00 1-

-00 1-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

-001-

1 -PCV-001 -0004

1-PCV-001 -0005

1-PCV-001-0005

1 -PCV-001 -0005

1-PCV-001-0022

1-PCV-001-0022

1-PCV-001-0022

1 -PCV-001-0023

1-PCV-001-0030

1-PCV-001-0030

1-PCV-001-0030

1-PCV-001-0034

1 -PCV-001-0034

1 -PCV-001-0034

1-PCV-001-0041

1 -PCV-001 -0041

1 -PCV-001-0042

1-PCV-001-0180

1-PCV-001-0018

1-PCV-001-0018

1-PCV-001-0018

1-PCV-001-0019

1-PCV-001-0019

1-PCV-001-0019

1-PCV-001 -0031

1-PCV-001-0031

1-PCV-001-0031

1-PCV-001-0179

1-PCV-001-0179

1-LPNL-925-0032

1-LPNL-925-0032

1-LPNL-925-0032

1-LPNL-925-0032

1 -LPNL-925-0032

1 -LPNL-925-0032

1 -LPNL-925-0032

1 -LPNL-925-0032

1 -LPNL-925-0032

1 -LPNL-925-0032

1 -LPNL-925-0032

1-LPNL-925-0032

1-LPNL-925-0032

1 -LPNL-925-0032

1-LPNL-925-0032

1-LPNL-925-0032

1-LPNL-925-0032

1 -LPNL-925-0032

1 -LPNL-925-0658

1 -LPNL-925-0658

1 -LPNL-925-0658

1 -LPNL-925-0658

1-LPNL-925-0658

1 -LPNL-925-0658

1 -LPNL-925-0658

1 -LPNL-925-0658

1 -LPNL-925-0658

1-LPNL-925-0658

1-LPNL-925-0658

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 1-25-32

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 1-25-32

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 1-25-32

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 1-25-32

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 1-25-658 (POST-MODIFICATION)

OPEN VALVE

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 1-25-658 (POST-MODIFICATION)

OPEN VALVE

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 1-25-658 (POST-MODIFICATION)

OPEN VALVE

ISOLATE VALVE TO MITIGATE OPENING

ISOLATE, TRANSFER CONTROL, AND OPEN VALVE
FROM 1-25-658 (POST-MODIFICATION)

REQD. NOTES
TIME
(min.

0010 0062

0010 0062

0010 0062

0020 0062

0010

0010

0020

0010

0010

0010

0020

0010

0010

0020

0010

0010

0010

0010

0010

0020

0020

0010

0020

0020

0010

0020

0020

0010

0020

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062

0062
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

UNIT 1

UNIT 1

COMMON

COMMON

01-05

01-03

02-05

02-04

-001-

-069-

-231-

-231-

1 -PCV-001-0179

1 -FCV-069-0094

2-BDBB-231-0002A

2-BDBB-231-0002A

1-LPNL-925-0658

1-VTV-032-5103

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-231-0002ACOMMON 02-05 -231- 2-BDBB-231-0002A

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-04

02-05

02-03

02-04

02-04

02-01

02-02

02-03

02-04

02-05

02-06

02-04

02-04

02-04

-231-

-231-

-231-

-231-

-231-

-231-

-231-

-231-

-231-

-231-

-231-

-231-

-231-

-231-

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002B

2-BDBB-231-0002B

2-BDBB-231-0002B

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-231-0002A

2-BDBB-231-0002A (BKR
03A)

2-BDBB-231-0002A (BKR
03A)

2-BDBB-231-0002A (BKR
03A)

2-BDBB-231-0002A (BKR
03A)

2-BDBB-231-0002A (BKR
03A)

2-BDBB-231-0002A (BKR
03A)

2-BDBB-231-0002A (BKR
03B)

2-BDBB-231-0002B

2-BDBB-231-0002B

2-BDBB-231-0002B

OPEN VALVE

OPEN VENT VALVE MANUALLY TO CLOSE FCV-069-
0094

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDAA-
211 -OOOC
MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

ISOLATE, TRANSFER CONTROL, AND LOCALLY
OPERATE BKR 1C CLOSED AND 8C OPEN

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0001

ISOLATE SHUTDOWN BD TO MITIGATE TRIP OF
NORMAL FEEDER BKR

CLOSE NORMAL FEEDER BKR FROM 0-BDAA-211-
0000B

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

CLOSE ALTERNATE FEEDER BKR TO 2-BDBB-268-
0002B

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDAA-
21 1-O0OOC

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

0020

0020

0020

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0020

0084

REQD. NOTES*
TIME

0020 0062

0030 0034

0020 0055

0020 0084

NONE

NONE

0043,
0055

0076

0076

0077

0077

0077

0077

0077

0077

0077

0055

0020 0076

COMMON 02-05 -231- 2-BDBB-231-0002B 0020 0084
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-03

02-04

01-03

02-01

02-03

02-05

02-06

01-03

02-05

02-01

02-01

02-02

02-02

02-03

02-04

02-04

02-05

02-06

02-06

-231-

-231-

-231-

-231-

-231-

-231-

-231-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

2-BDBB-231-0002B

2-BDBB-231-0002B

2-BDBB-268-0002A

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

0-BATA-248-OOOOC

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-231-0002B

2-BDBB-231-0002B

2-BDBB-231-0002B (BKR
03A)

2-BDBB-231-0002B (BKR
03B)

2-BDBB-231-0002B (BKR
03B)

2-BDBB-231-0002B (BKR
03B)

2-BDBB-231-0002B (BKR
03B)

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

2-BDBB-268-0002A

ISOLATE, TRANSFER CONTROL, AND LOCALLY
OPERATE BKR 1C CLOSED AND 8C OPEN

ISOLATE, TRANSFER CONTROL, AND LOCALLY
OPERATE BKR IC OPEN AND 8C CLOSED

CLOSE BREAKER

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002B

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002B

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002B

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002B

ALIGN TO THE ALTERNATE BATTERY CHARGER
FEED FROM 2-BDBB-268-0002A TO 0-CHGA-248-OOOOC
(POST-MODI FICATION)

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002A

REQD. NOTES *

TIME
(miN.)

0020 NONE

0020 NONE

0060 NONE

0060 0077

0060 0077

0060 0077

0060 0077

0060 NONE

0020

0060

0060

0060

0060

0060

0060

0060

0060

0060

0084

0077

0077

0077

0077

0077

0077

0077

0077

0077

0060 0077

COMMON 01-03 -268- 2-BDBB-268-0002A 2-BDBB-268-0002A MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

0060 0084
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED REQD. NOTES *

TIME

(mina
COMMON

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

UNIT 2

UNIT 2

COMMON

01-03

02-01

02-03

02-04

02-01

02-03

02-04

02-05

02-01

02-01

02-03

02-04

02-04

02-05

02-06

02-06

02-04

02-04

01-03

-268-

-074-

-074-

-074-

-074-

-074-

-074-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

-268-

-074-

-074-

-268-

2-BDBB-268-0002A

2-FCV-074-0061

2-FCV-074-0061

2-FCV-074-0061

2-FCV-074-0060

2-FCV-074-0060

2-FCV-074-0060

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-FCV-074-0075

2-FCV-074-0074

2-BDBB-268-0002C

2-BDBB-268-0002D

2-BDBB-268-0002A

2-BDBB-268-0002A (BKR
11E)
2-BDBB-268-0002A (BKR
11E)

2-BDBB-268-0002A (BKR
11E)

2-BDBB-268-0002A (BKR
13C)

2-BDBB-268-0002A (BKR
13C)

2-BDBB-268-0002A (BKR
13C)

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B

2-BDBB-268-0002B (BKR
1 OE)
2-BDBB-268-0002B (BKR
14E)

2-BDBB-268-0002C

2-BDBB-268-0002C (BKR
R7B)

2-BDBB-268-0002D

ALIGN TO THE ALTERNATE POWER SUPPLY 2-BDBB-
231-0002B

OPEN BKR

OPEN BKR

OPEN BKR

OPEN BKR

OPEN BKR

OPEN BKR

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002B
REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD
REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE ALTERNATE FEEDER BKR FROM 2-BDBB-231 -
0002A
CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002B

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 2-BDBB-231-
0002B

0060

0020

0020

0020

0020

0020

0020

NONE

0087,
0088

0087,
0088

0087,
0088

0087,
0088

0087,
0088

0087,
0088

0020 0084

0060

0060

0060

0060

0060

0060

0060

0077

0077

0077

0077

0077

0077

0077

0060 0077

OPEN BKR 0020

OPEN BKR 0020

MANUALLY SHED NON-APP. R AND NON-CREDITED 0060
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

ALIGN TO THE ALTERNATE POWER SUPPLY 2-BDBB- 0020
268-0002C

ALIGN TO THE ALTERNATE POWER SUPPLY 2-BDBB- 0020
268-0002C

0087,
0088

0087,
0088

0084

NONE

NONE

UNIT 2 02-05 -268-

UNIT 2 02-05 -268- 2-BDBB-268-0002D (BKR
05A)
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

UNIT 2 02-02 -074- 2-FCV-074-0053

UNIT 2 02-05 -074- 2-FCV-074-0053

UNIT 2 02-01 -074- 2-FCV-074-0067

UNIT 2 02-03 -074- 2-FCV-074-0067

UNIT 2 02-04 -074- 2-FCV-074-0067

COMMON 02-04 -281- 0-BDDD-280-0003

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

COMMON

02-03

02-04

02-01

02-02

02-03

02-04

02-06

02-03

03-02

03-03

02-05

02-05

02-04

03-01

-281- 2-BDDD-281-0002A

-281- 2-BDDD-281-0002A

-281- 2-BDDD-281-0002A

-281- 2-BDDD-281-0002A

-281- 2-BDDD-281-0002A

-281- 2-BDDD-281-0002A

-281- 2-BDDD-281-0002A

-281- 2-BDDD-281-0002B

-281- 2-BDDD-281-0002B

-281- 2-BDDD-281-0002B

-068- 2-PMP-068-0060A

-068- 2-PMP-068-0060B

-069- 2-FCV-069-0094

-031- 3-AHU-031-0104

2-BDBB-268-0002D (BKR
02C)

2-BDBB-268-0002D (BKR
02C)

2-BDBB-268-0002E (BKR
02C)

2-BDBB-268-0002E (BKR
02C)

2-BDBB-268-0002E (BKR
02C)

2-BDDD-281-0002A

2-BDDD-281-0002A

2-BDDD-281-0002A

2-BDDD-281-0002A (BKR
01B1)
2-BDDD-281-0002A (BKR
01BI)

2-BDDD-281-0002A (BKR
01B1)

2-BDDD-281-0002A (BKR
01B1)

2-BDDD-281-0002A (BKR
01B1)

2-BDDD-281-0002B

2-BDDD-281-0002B

2-BDDD-281-0002B

2-VFD-068-2002

2-VFD-068-2112

2-VTV-032-5103

3-AHU-031-0104

ISOLATE VALVE TO MITIGATE FAILURE BY USE OF
THE APPENDIX R EMERGENCY SWITCH

ISOLATE VALVE TO MITIGATE FAILURE BY USE OF
THE APPENDIX R EMERGENCY SWITCH

OPEN VALVE LOCALLY BY USE OF APPENDIX R
EMERGENCY SWITCH

OPEN VALVE LOCALLY BY USE OF APPENDIX R
EMERGENCY SWITCH

OPEN VALVE LOCALLY BY USE OF APPENDIX R
EMERGENCY SWITCH -

TRIP HPCI LOADS ON 2-BDDD-281-0002A PRIOR TO
TRANSFERRING THE BD TO THE ALTERNATE POWER
SUPPLY

OPEN BKR TO HPCI LOGIC BUS

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

MANUALLY OPEN BKR

MANUALLY OPEN BKR

MANUALLY OPEN BKR

MANUALLY OPEN BKR

MANUALLY OPEN BKR

OPEN BKR TO HPCI LOGIC BUS

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0001

STOP PUMP USING 2-HS-068-2002A, E-STOP PB4

STOP PUMP USING 2-HS-068-2112A, E-STOP PB4

OPEN VENT VALVE MANUALLY TO CLOSE FCV-069-
0094

START AHU

REQD. NOTES*
TIME

(min.~
0025 0003,

0011,
0043

0025 0003,
0011,
0043

0025 0003,
0011,
0043

0025 0003,
0011,
0043

0025 0003,
0011,
0043

0020 0069

0010

0020

0020

0020

0020

0020

0020

0010

0020

0020

0020

0020

0030

0060

0036

NONE

0017

0017

0017

0017

0017

0036

NONE

NONE

0017

0017

0034

0008,
0019
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MANUAL OPERATOR ACTION REQUIRED REQD. NOTES*
TIME

(mini
COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

03-02

03-03

03-04

AREA
25-1

AREA
25-11

01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-02

02-03

02-04

02-05

02-06

01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-02

02-03

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-03 1-

-03 1-

-03 1-

-031-

-031-

-03 1-

-031-

-031-

-031-

-031-

-03 1-

-031-

-031-

-031-

-03 1-

-03 1-

-031-

-031-

-03 1-

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0104

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

START AHU

START AHU

START AHU

START AHU

START AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON 02-04 -031- 3-AHU-031-0105

COMMON 02-05 -031- 3-AHU-031-0105

COMMON 02-06 -031- 3-AHU-031-0105

COMMON 03-01

COMMON 03-02

COMMON 03-03

COMMON 03-04

COMMON AREA
25-1

COMMON AREA
25-11

COMMON 03-01

-031- 3-AHU-031-0105

-031- 3-AHU-031-0105

-031- 3-AHU-031-0105

-031- 3-AHU-031-0105

-031- 3-AHU-031-0105

-031- 3-AHU-031-0105

-031- 3-AHU-031-0107

COMMON 03-02 -031- 3-AHU-031-0107

COMMON 03-03 -031- 3-AHU-031-0107

COMMON 03-04 -031- 3-AHU-031-0107

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0105

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

3-AHU-031-0107

START AHU

START AHU

START AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

REQD. NOTES *

TIME
mmin.

0060 0008,
0019

0060 0008,
0019

0060 0008,
0019

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 0008,
0019

0060 0008,
0019

0060 0008,
0019

0060 0008,
0019

0060 0008,
0019

0060 0008,
0019

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

COMMON AREA
25-1

COMMON AREA
25-11

COMMON 01-01

COMMON 01-02

COMMON 01-03

COMMON 01-04

COMMON 01-05

COMMON 01-06

COMMON 02-01

COMMON 02-02

COMMON 02-03

COMMON 02-04

COMMON 02-05

COMMON 02-06

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107

-031- 3-AHU-031-0107
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-02

02-03

02-04

02-05

02-06

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11
01-03

01-04

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-03 1-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-211-

-211-

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-AHU-031-0108

3-BDAA-211-0003EA

3-BDAA-211-0003EA

MANUAL OPERATOR ACTION REQUIRED

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

START AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

TURN OFF AHU

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0002

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0002

ISOLATE BKR TO MITIGATE CLOSURE

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0060

0010

0010

REQD. NOTES*
TIME

Imin.d
0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

0008,
0019

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

COMMON 03-01 -211- 3-BDAA-211-O003EA (BKR 3-BDAA-211-0003EA
1334)

0020 0006,
0007,
0042,
0043



Calculation: ND-Q0999-2008-0007

Title: Appendix R II.G.2 Manual Action Feasibility Evaluation
Rev.: 001 Plant: BFN Attachment 1

Sheet 33

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON 03-02 -211- 3-BDAA-211-0003EA (BKR
1334)

COMMON AREA
25-1

COMMON AREA
25-11

-211- 3-BDAA-211-0003EA (BKR
1334)

-211- 3-BDAA-211-0003EA (BKR
1334)

COMMON 03-01 -211- 3-BDAA-211-0003EA (BKR
1726)

COMMON 03-02 -211- 3-BDAA-211-0003EA (BKR
1726)

COMMON 03-01 -211- 3-BDAA-211-0003EA (BKR
1838)

COMMON 03-02 -211- 3-BDAA-211-0003EA (BKR
1838)

COMMON 03-01 -211- 3-BDAA-211-0003EA (BKR
1844)

COMMON 03-02 -211- 3-BDAA-211-0003EA (BKR
1844)

COMMON 03-01 -211- 3-GEN-082-0003A

COMMON 03-02 -211- 3-GEN-082-0003A

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

3-BDAA-211-0003EA

MANUAL OPERATOR ACTION REQUIRED

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE AND TRIP BKR 0005, BKR 0006, AND BKR
0012 FROM 3-BDAA-211-0003EA

ISOLATE AND TRIP BKR 0005, BKR 0006, BKR 0011,
AND BKR 0012 FROM 3-BDAA-211-0003EA

ISOLATE DIESEL TO MITIGATE FAILURE

ISOLATE DIESEL TO MITIGATE FAILURE

ISOLATE AND TRIP BKR 0005 FROM 3-BDAA-211-
0003EA

REOD.
TIME

IMLRA

NOTES *

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0010 0084

0010 0084

0020 0006

0020 0006

0020 0084

COMMON

COMMON

COMMON

03-01

03-02

AREA
25-11

-082-

-082-

-211-

3-GEN-082-0003A

3-GEN-082-0003A

3-GEN-082-0003A



Calculation: ND-Q0999-2008-0007

Title: Appendix R II.G.2 Manual Action Feasibility Evaluation

Rev.: 001 Plant: BFN Attachment 1

Sheet 34

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION

MANUAL ACTION

COMMON AREA -023- 0-PMP-023-0085 [A3]
(FFC

W)
COMMON 03-02 -211- 3-BDAA-211-0003EB (BKR

1336)

COMMON 03-03 -211- 3-BDAA-211-0003EB (BKR

1336)

COMMON AREA -211- 3-BDAA-211-0003EB (BKR

25-1 1336)

COMMON 03-02 -211- 3-BDAA-211-0003EB (BKR
1728)

COMMON 03-03 -211- 3-BDAA-211-0003EB (BKR
1728)

COMMON 03-02 -211- 3-BDAA-211-0003EB (BKR

1842)

COMMON 03-03 -211- 3-BDAA-211-0003EB (BKR

1842)

COMMON 03-02 -211- 3-BDAA-211-0003EB (BKR
1848)

COMMON 03-03 -211- 3-BDAA-211-0003EB (BKR
1848)

COMMON 03-03 -211- 3-GEN-082-0003B

COMMON 03-02 -082- 3-GEN-082-0003B

COMMON 03-03 -082- 3-GEN-082-0003B

COMMON 03-02 -211- 3-GEN-082-0003B

3-BDAA-211-0003EA (BKR
0005)

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

3-BDAA-211-0003EB

MANUAL OPERATOR ACTION REQUIRED

ISOLATE PUMP TO MITIGATE FAILURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE AND TRIP BKR 0004, BKR 0005, AND BKR

0010 FROM 3-BDAA-211-0003EB

ISOLATE DIESEL TO MITIGATE FAILURE

ISOLATE DIESEL TO MITIGATE FAILURE

ISOLATE AND TRIP BKR 0004, BKR 0005, AND BKR

0010 FROM 3-BDAA-211-0003EB

REQD. NOTES*
TIME
(rmin

0010 0028,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0042,
0043

0010 0084

0020 0006

0020 0006

0020 0084
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION

MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

UNIT 3 03-02

COMMON 03-03

COMMON AREA
25-1

COMMON 03-03

COMMON AREA
25-1

COMMON AREA
25-11

-074-

-211-

-023-
(EEC
W)

-211-

3-PMP-074-0016 [3C]

3-BDAA-211-0003EB

0-PMP-023-0091 [C3]

3-BDAA-211-0003EC (BKR
1338)

-211- 3-BDAA-211-0003EC (BKR
1338)

-211- 3-BDAA-211-0003EC (BKR
1338)

COMMON 03-03 -211- 3-BDAA-211-0003EC (BKR
1626)

COMMON 03-01 -211- 3-BDAA-211-0003EC (BKR
1832)

COMMON 03-03 -211- 3-BDAA-211-0003EC (BKR
1832)

COMMON 03-03 -211- 3-BDAA-211-0003EC (BKR
1834)

COMMON 03-03 -082- 3-GEN-082-0003C

COMMON 03-03 -211- 3-GEN-082-0003C

COMMON AREA -211- 3-GEN-082-0003C
25-1

COMMON AREA -211- 3-GEN-082-0003C
25-11

UNIT 3 03-03 -074- 3-PMP-074-0028 [3B]

3-BDAA-211-0003EB (BKR
0004)

3-BDAA-211-0003EB (BKR
0009)

3-BDAA-211-0003EB (BKR
0010)

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

3-BDAA-211-0003EC

ISOLATE PUMP TO MITIGATE FAILURE

VERIFY BREAKER CLOSED OR CLOSE BREAKER

ISOLATE PUMP TO MITIGATE FAILURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE TRIP

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE DIESEL TO MITIGATE FAILURE

ISOLATE AND TRIP BKR 0002, BKR 0008, BKR 0009,
AND BKR 0013 FROM 3-BDAA-211-0003EC

ISOLATE AND TRIP BKR 0008 AND BKR 0009 FROM 3-

BDAA-211-0003EC
ISOLATE AND TRIP BKR 0008 AND BKR 0009 FROM 3-

BDAA-211-0003EC

REQD. NOTES"
TIME

(min,
0020 0043,

0078

0020 0084

0010 0028,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0042,
0043

0020 0006

0020 0084

0020 0084

0020 0084

3-BDAA-211-0003EC (BKR ISOLATE PUMP TO MITIGATE FAILURE
0002)

0020 0043,
0078
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UNIT AREA SYS.

UNIT 3 AREA -023-
25-11 (RHR

SW)

COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED REQD. NOTES*
TIME

(min 0
0030 0005O-PMP-023-0015 [B1]

COMMON 02-03 -211- 3-BDAA-211-0003ED

COMMON 02-04 -211- 3-BDAA-211-0003ED

COMMON 03-01 -211- 3-BDAA-211-0003ED

COMMON 03-01 -211- 3-BDAA-211-0003ED (BKR
1342)

COMMON AREA
25-1

COMMON AREA
25-11

-211- 3-BDAA-211-0003ED (BKR
1342)

-211- 3-BDAA-211-0003ED (BKR
1342)

3-BDAA-211-0003EC (BKR
0008)

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDAA-211-0003ED

3-BDBB-219-0003EA

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0003

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0003

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0003
ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE CLOSURE

ISOLATE BKR TO MITIGATE TRIP

OPEN BKR TO SECURE PUMP

0020 NONE

0020 NONE

0020 NONE

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0007,
0042,
0043

0020 0006,
0042,
0043

0020 0006,
0007,
0042,
0043

COMMON 03-01 -211- 3-BDAA-211-0003ED (BKR
1628)

COMMON 03-01 -211- 3-BDAA-211-0003ED (BKR
1836)

COMMON 01-01

COMMON 01-02

COMMON 01-03

COMMON 01-04

COMMON 02-01

COMMON AREA
25-1

COMMON AREA
25-11

COMMON 03-03

-211-

-211-

-211-

-211-

-211-

-211-

3-GEN-082-0003D

3-GEN-082-0003D

3-GEN-082-0003D

3-GEN-082-0003D

3-GEN-082-0003D

3-GEN-082-0003D

TRIP BKR 0007 FROM 3-BDAA-211-0003ED 0020

TRIP BKR 0007 FROM 3-BDAA-211-0003ED 0020

TRIP BKR 0007 FROM 3-BDAA-211-0003ED 0020

TRIP BKR 0007 FROM 3-BDAA-211-0003ED 0020

TRIP BKR 0007 FROM 3-BDAA-211-0003ED 0020

ISOLATE AND TRIP BKR 0006 FROM 3-BDAA-211 - 0020
0003ED
ISOLATE AND TRIP BKR 0006 FROM 3-BDAA-21 1- 0020
0003ED
ALIGN TO THE ALTERNATE POWER SUPPLY 3-BDBB- 0020
231-0003B

0084

0084

0084

0084

0084

0084

0084

0001

-211- 3-GEN-082-0003D

-219- 3-BDBB-219-0003EA
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON

COMMON

COMMON

03-03

03-04

03-03

-231- 3-BDBB-231-0003A

-231- 3-BDBB-231-0003A

-231- 3-BDBB-231-0003A

COMMON 03-04 -231- 3-BDBB-231-0003A

COMMON 01-03 -231- 3-BDBB-231-0003A

COMMON 01-04 -231- 3-BDBB-231-0003A

COMMON 03-03 -231- 3-BDBB-231-0003A

COMMON 03-04 -231- 3-BDBB-231-0003A

COMMON 03-03 -231- 3-BDBB-231-0003A

COMMON 03-02 -231- 3-BDBB-268-0003A

COMMON 03-03 -231- 3-BDBB-268-0003A

COMMON 03-04 -231- 3-BDBB-268-0003A

COMMON 03-03 -231- 3-BDBB-231-0003B

COMMON 03-04 -231- 3-BDBB-231-0003B

COMMON 03-03 -231- 3-BDBB-231-0003B

COMMON 03-04 -231- 3-BDBB-231-0003B

COMMON 03-03 -231- 3-BDBB-231-0003B

COMMON 03-04 -231- 3-BDBB-231-00038

COMMON 02-02 -231- 3-BDBB-231-0003B

3-BDBB-231-0003A

3-BDBB-231-0003A

3-BDBB-231-0003A

3-BDBB-231-0003A

3-BDBB-231-0003A

3-BDBB-231-0003A

3-BDBB-231-0003A

3-BDBB-231-0003A

3-BDBB-231-0003A

3-BDBB-231-0003A (BKR
03A)

3-BDBB-231-0003A (BKR
03A)

3-BDBB-231-0003A (BKR
03A)

3-BDBB-231-0003B

3-BDBB-231-0003B

3-BDBB-231-0003B

3-BDBB-231-0003B

3-BDBB-231-0003B

3-BDBB-231-0003B

3-BDBB-231-0003B

ALIGN TO THE ALTERNATE POWER SUPPLY 3-BDAA-
211-0003EB

ALIGN TO THE ALTERNATE POWER SUPPLY 3-BDAA-
211-0003EB

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0002
ALIGN TO THE ALTERNATE DC CONTROL POWER
SUPPLY 0-BDDD-280-0002

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

ISOLATE, TRANSFER CONTROL, AND LOCALLY
OPERATE BKR 1C OPEN AND 8C CLOSED

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003A

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003A

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003A

ALIGN TO THE ALTERNATE POWER SUPPLY 3-BDAA-
211-0003EB

ALIGN TO THE ALTERNATE POWER SUPPLY 3-BDAA-
211-0003EB

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

ISOLATE, TRANSFER CONTROL, AND LOCALLY
OPERATE BKR 1C OPEN AND 8C CLOSED

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

REQD. NOTES *

TIME
(min.

0020 0055,
0076

0020 0055,
0076

0020 0084

0020

0020

0020

0060

0060

0060

0060

0060

0060

0020

0020

0020

0020

0020

0060

0060

0084

NONE

NONE

0076

0076

NONE

0077

0077

0077

0055

0055,
0076

0076,
0084

0084

NONE

0055,
0076

0084
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON

COMMON

COMMON

COMMON

COMMON

03-01

03-03

03-04

02-02

03-03

-231-

-231-

-231-

-231-

-268-

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B

0-BDBB-266-OHVB

3-BDBB-268-0003A

COMMON 03-04 -268- 3-BDBB-268-0003A

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

03-02

03-02

03-03

03-03

03-04

03-04

03-03

-268-

-268-

-268-

-268-

-268-

-268-

-268-

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003B

3-BDBB-231-0003B (BKR
03B)

3-BDBB-231-0003B (BKR
03B)

3-BDBB-231-0003B (BKR
03B)

3-BDBB-231-0003B (BKR
07D)

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003A

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
00038

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003B

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003B

CLOSE ALTERNATE FEEDER BKR TO 0-BDBB-266-
OHVB

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003A
REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003A

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003A

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

MANUALLY SHED NON-APP. R AND NON-CREDITED
APP. R LOADS TO PREVENT DIESEL AND/OR
4KV/480V TRANSFORMER OVERLOAD

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003B

REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003B
REMOVE NON REQUIRED LOADS TO ASSURE
AVAILABILITY OF BD

0020

0060

0060

0060

0060

0060

0060

0020

0020

0060

0060

0060

0060

0060

0084

0077

0077

0077

0077

0077

0077

0084

0084

0077

0077

0077

0077

0077

REQD. NOTES
TIME
(rain. 7

0060 0077

0060 0077

0060 0077

0060 NONE

0020 0084

COMMON 03-04 -268- 3-BDBB-268-0003B

COMMON

COMMON

COMMON

COMMON

COMMON

03-01

03-01

03-03

03-03

03-04

-268-

-268-

-268-

-268-

-268-

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B

3-BDBB-268-0003B
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UNIT AREA SYS. COMPONENT REQUIRING, LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED REQD. NOTES *

TIME

(mm.)
0060 0077

0025 0003.

COMMON

UNIT 3

03-04

03-02

-268- 3-BDBB-268-0003B

-074- 3-FCV-074-0053

UNIT 3 03-01 -074- 3-FCV-074-0067

UNIT 3 03-03 -074- 3-FCV-074-0067

COMMON 03-02 -281- 0-BDDD-280-0002

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

COMMON

COMMON

03-02

03-01

03-02

03-03

01-03

01-04

01-05

02-05

03-03

03-04

02-02

02-03

02-04

03-01

03-02

-281- 3-BDDD-281-0003A

-281- 3-BDDD-281-0003A (BKR
0181)

-281- 3-BDDD-281-0003A (BKR
0181)

-281- 3-BDDD-281-0003A (BKR
0181)

-281- 3-BDDD-281-0003B

-281- 3-BDDD-281-0003B

-281- 3-BDDD-281-0003B

-281- 3-BDDD-281-0003B

-281- 3-BDDD-281-0003B

-281- 3-BDDD-281-0003B

-281- 3-BDDD-281-0003C

-281- 3-BDDD-281-0003C

-281- 3-BDDD-281-0003C

-031- 3-CHR-031-1943

-031- 3-CHR-031-1943

3-BDBB-268-0003B

3-BDBB-268-0003D

3-BDBB-268-0003E

3-BDBB-268-0003E

3-BDDD-281-0003A

3-BDDD-281-0003A

3-BDDD-281-0003A

3-BDDD-281-0003A

3-BDDD-281-0003A

3-BDDD-281-0003B

3-BDDD-281-00038

3-BDDD-281-0003B

3-BDDD-281-0003B

3-BDDD-281-0003B

3-BDDD-281-0003B

3-BDDD-281-0003C

3-BDDD-281-0003C

3-BDDD-281-0003C

3-CHR-031-1943

3-CHR-031-1943

CLOSE NORMAL FEEDER BKR FROM 3-BDBB-231-
0003B

ISOLATE VALVE TO MITIGATE FAILURE BY USE OF
THE APPENDIX R EMERGENCY SWITCH

ISOLATE VALVE TO MITIGATE FAILURE BY USE OF
THE APPENDIX R EMERGENCY SWITCH

ISOLATE VALVE TO MITIGATE FAILURE BY USE OF
THE APPENDIX R EMERGENCY SWITCH

TRIP HPCI LOADS ON 3-BDDD-281-0003A PRIOR TO
TRANSFERRING TO THE ALTERNATE POWER
SUPPLY

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0002

OPEN BKR TO DC CONTROL POWER FOR 4160V RPT
BD 3-11

OPEN BKR TO DC CONTROL POWER FOR 4160V RPT
BD 3-11
OPEN BKR TO DC CONTROL POWER FOR 4160V RPT
BD 3-11
ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003
ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

ALIGN TO THE ALTERNATE POWER SUPPLY 0-BDDD-
280-0003

START CHILLER

START CHILLER

0025

0025

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0060

0060

0011,
0043

0003,
0011,
0043

0003,
0011,
0043

0070

NONE

0017

0017

0017

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

NONE

0008

0008
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

03-03

03-04

AREA
25-1

AREA
25-11
01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-02

02-03

02-04

02-05

02-06

01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-02

02-03

02-04

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-067-

-067-

-067-

-067-

-067-

-067-

-067-

-067-

-067-

-067-

3-CHR-031-1943

3-CHR-031-1943

3-CHR-031-1943

3-CHR-031-1943

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-CHR-031-1943

3-CHR-031-1943

3-CHR-031-1943

3-CHR-031-1943

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-CHR-031-1951

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

MANUAL OPERATOR ACTION REQUIRED

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

START CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING

WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING

WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

REQD. NOTES*
TIME

(mini
0060 0008

0060 0008

0060 0008

0060 0008

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 NONE

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020



Calculation: ND-Q0999-2008-0007

Title: Appendix R II.G.2 Manual Action Feasibility Evaluation
Rev.: 001 Plant: BFN Attachment 1

Sheet 41

UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-05

02-06

03-01

03-02

03-03

03-04

01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-02

02-03

02-04

02-05

02-06

03-01

03-02

-067- 3-SHV-067-0769

-067- 3-SHV-067-0769

-067- 3-SHV-067-0769

-067- 3-SHV-067-0769

-067- 3-SHV-067-0769

-067- 3-SHV-067-0769

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

-067- 3-SHV-067-0779

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0769

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

3-SHV-067-0779

MANUAL OPERATOR ACTION REQUIRED

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER
OPEN VALVE TO ASSURE COOLING WATER TO
CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER
CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

REaD. NOTES*
TIME
(min.0

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

0060 0020

COMMON 03-03 -067- 3-SHV-067-0779 0060 0020
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED REQD. NOTES*
TIME

0060 0020COMMON 03-04 -067- 3-SHV-067-0779

UNIT 3 03-03 -069- 3-FCV-069-0094

UNiT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 3

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

UNIT 2

COMMON

0.-01

03-02

03-03

03-01

03-02

03-03

02-01

02-02

02-03

02-04

02-06

02-01

02-02

02-03

02-04

02-06

01-01

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-068-

-031-

3-PMP-068-0060A

3-PMP-068-0060A

3-PMP-068-0060A

3-PMP-068-0060B

3-PMP-068-0060B

3-PMP-068-0060B

2-PMP-068-0060A

2-PMP-068-0060A

2-PMP-068-0060A

2-PMP-068-0060A

2-PMP-068-0060A

2-PMP-068-0060B

2-PMP-068-0060B

2-PMP-068-0060B

2-PMP-068-0060B

2-PMP-068-0060B

0-PMP-031-0141A

3-SHV-067-0779

3-VTV-032-5103

4160V RPT BD 3-Il

4160V RPT BD 3-11

4160V RPT BD 3-11

4160V RPT BD 3-11

4160V RPT BD 3-11

4160V RPT BD 3-11

RPT-2-11 (BKR 1452)

RPT-2-11 (BKR 1452)

RPT-2-11 (BKR 1452)

RPT-2-11 (BKR 1452)

RPT-2-11 (BKR 1452)

RPT-2-11 (BKR 1552)

RPT-2-11 (BKR 1552)

RPT-2-11 (BKR 1552)

RPT-2-11 (BKR 1552)

RPT-2-11 (BKR 1552)

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

CLOSE VALVE MANUALLY TO ASSURE COOLING
WATER TO CHILLER

OPEN VENT VALVE MANUALLY TO CLOSE FCV-069-
0094
STOP PUMP USING MECHANICAL TRIP

STOP PUMP USING MECHANICAL TRIP

STOP PUMP USING MECHANICAL TRIP

STOP PUMP USING MECHANICAL TRIP

STOP PUMP USING MECHANICAL TRIP

STOP PUMP USING MECHANICAL TRIP

MANUALLY TRIP BKR

MANUALLY TRIP BKR

MANUALLY TRIP BKR

MANUALLY TRIP BKR

MANUALLY TRIP BKR

MANUALLY TRIP BKR

MANUALLY TRIP BKR

MANUALLY TRIP BKR

MANUALLY TRIP BKR

MANUALLY TRIP BKR

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

0030

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0020

0060

0060

0060

0060

0060

0060

0060

0060

0060

0034

0017

0017

0017

0017

0017

0017

0017

0017

0017

0017

0017

0017

0017

0017

0017

0017

0024

0024

0024

0024

0024

0024

0024

0024

0024

COMMON 01-02 -031- 0-PMP-031-0141A

COMMON 01-03 -031- 0-PMP-031-0141A

COMMON 01-04 -031- 0-PMP-031-0141A

COMMON 01-05 -031- 0-PMP-031-0141A

COMMON 01-06 -031- 0-PMP-031-0141A

COMMON 02-01 -031- 0-PMP-031-0141A

COMMON 02-02 -031- 0-PMP-031-0141A

COMMON 02-03 -031- 0-PMP-031-0141A
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

MANUAL OPERATOR ACTION REQUIRED

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

02-04

02-05

02-06

03-01

03-02

03-03

03-04

AREA
25-1

AREA
25-11

01-01

01-02

01-03

01-04

01-05

01-06

02-01

02-02

02-03

02-04

02-05

02-06

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-03 1-

-03 1-

-031-

-031-

-031-

-03 1-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

-031-

0-PMP-031-0141A

0-PMP-031-0141A

0-PMP-031-0141A

0-PMP-031-0141A

0-PMP-031-0141A

0-PMP-031-0141A

0-PMP-031-0141A

0-PMP-031-0141A

0-PMP-031-0141A

0-PMP-031-0141 B

0-PMP-031-0141 B

0-PMP-031-0141 B

0-PMP-031-0141 B

0-PMP-031-0141 B

0-PMP-031-0141 B

0-PMP-031-0141 B

0-PMP-031-0141 B

0-PMP-031-0141 B

0-PMP-031-0141B

0-PMP-031-0141 B

0-PMP-031-0141B

Ui MECH EQUIP RM

Ul MECH EQUIP RM

U1 MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

U1 MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

Ul MECH EQUIP RM

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (RI) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL
TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL
TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL
TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

REQD. NOTES*
TIME

0min. 2
0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024
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UNIT AREA SYS. COMPONENT REQUIRING LOCATION OF ACTION
MANUAL ACTION

COMMON 03-01 -031- 0-PMP-031-0141B Ul MECH EQUIP RM

COMMON 03-02 -031- 0-PMP-031-0141B Ul MECH EQUIP RM

COMM&N 03-03 -031- 0-PMP-031-0141B Ul MECH EQUIP RM

COMMON 03-04 -031- 0-PMP-031-0141B Ul MECH EQUIP RM

COMMON AREA -031- 0-PMP-031-0141B Ul MECH EQUIP RM
25-1

COMMON AREA -031- 0-PMP-031-0141B Ul MECH EQUIP RM
25-11

001 Plant: BFN

MANUAL OPERATOR ACTION REQUIRED

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

TRIP PUMP USING THE HAND SWITCH LOCATED ON
THE WEST (R1) WALL

Attachment 1

Sheet 44

REQD. NOTES *

TIME

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

0060 0024

*See Calculation ED-Q0999-2003-0048 Appendix B for Notes.
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Verification and Validation of Appendix R Manual Actions
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-I-1

Verification & Validation Team Members: (Name/Organization)
Steve J.Stinchcomb, Stephen. D. Montgomery .Ashley Fann, Ron Stowe - Operations
Trey Reddick - System Engineering
Brett C. Williams - Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI purp in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression Pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: 1-LI-3-58B, Reactor Level: I-PI-3-74B, Reactor
Pressure; 1 -TI-64-162, Suppression Pool Bulk Ternp I -LI-64-66, Suppression Pool
Water Level
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure, 2-PI-64-67B, Drywell Pressure; 2-TI-64-52AB, Drywell Temp; 2-TI-64-162,
Suppression Pool Bulk Temp; 2-LI-64-66. Suppression Pool Water Level; 2-LI-2-161A,
Condensate Storage Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level; 3-PI-3-74A & B,
Reactor Pressure; 3-TI-64-52AB, Drywell Temp, 3-TI-64-161 & - 162, Suppression Pool
Bulk Temp: 3-LI-64-54A & 3-LI-64-66. SuDvression Pool Water Level: 3-LI-2-165A.
CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit I reactor building with smoke ejected to refuel floor thru
Unit 1 stairwell. Additionally temperature, humidity, smoke and toxic gas do not Present
a problem with the manual actions in this fire area since the operators do not enter into
this area a any adiacent area, including stairwell to refuel floor, until the 120 minute time
frame for valve alignment verification performance at which time the operator can access
Unit I El. 565 from Unit 2 reactor building. For entry into or adjacent to the fire area at
times of 60 minutes or greater, the operator is directed to check with the Fire
Captain/Incident Commander to determine if SCBA is still required prior to entry. The
60 minute time is generally justified on a case by case basis. Our assumptions are based
on the Fire Ops response time, the combustible loading of the area, the potential fire
severity (45 minutes for FA 1-I ) fire detection and fire suppRression. The general

assumption is based on fixed fire sources in the reactor building, or electrical boards. The
fire is postulated to start in one vertical section of an electrical cabinet. Based on fire
tests, it takes approximately 15 minutes for the fire to spread from one section to an
adiacent section. Due to area wide detection, the fire is detected within 5 minutes and the
fire brigade response time is between 10 & 15 minutes. Therefore, the fire can be
extinguished and the area will be accessible at the 120 minute time frame.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.
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Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4. 2-5, 3-3. 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available.
No PPE other than normal PPE is required for fire area 1-I since no actions less than
2 hours require entry into or adjacent to the Unit I reactor building

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: O-SSI-1-1,. 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms lB, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @ 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6, Appendix R Manual Action Requirements, deskton reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by nrocedure Snonsors. with comments incornorated at each nrocess nhase.
and reviewed bv t)rocedure Sr)onsors with comments incomorated at each process r)hase
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 7:55

2.0 90 14:26
3.0 180 23:49

2 1.0 20 9:26
2.0 120 11:45
3.0 60/120 51:43
4.0 90 59:44

3 1.0 10 1:35
20 4:25

2.0 25 7:18
3.0 90 12:30
4.0 120 22:55

4 1.0 20/120 14:40
2.0 60 29:22

5 1.0 20 4:44
2.0 60 17:58
3.0 120 27:54
4.0 180 31:56
5.0 180 39:37

6 1.0 20/60 4:27
2.0 120 20:46
3.0 90 34:02
4.0 90 38:32

7 1.0 20 3:50
600/720 18:50

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP- 1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of I Shift Manager. 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26- 1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Reqiual Cycle 2 for
existing 2/3-SSls and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-00999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-Q0999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepared: t .- '(W'-"

Approve ve d:__



,.~ ~ QND-Q0999-2008-0007 Rev.ka I
78 0 703 ' 7" 0 '0 3AttachmentN2 - Sheet -'

Verification and Validation
Appendix R Manual Actions

SSI Number: 0-SSI-1-2
Verification & Validation 'i'eam, Members: (Name/Organization)
Steve J.Stinchcomb , Wesley R. Clark, Ron Stowe - Operations
Trey Reddick - System Engineering
Brett C. Williams - Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: I-LI-3-58A, Reactor Level: 1-PI-3-74A, Reactor
Pressure; 1-TI-64-161, Suppression Pool Bulk Temp; 1-LI-64-159A, Suppression Pool
Water Level
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure; 2-PI-64-67B, Drywell Pressure, 2-TI-64-52AB, Drywell Temp; 2-T1-64-162,
Suppression Pool Bulk Temp; 2-LI-64-66, Suppression Pool Water Level; 2-LI-2-161A,
Condensate Storage Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level; 3-PI-3-74A & B,
Reactor Pressure: 3-TI-64-52AB, Drywell Temp: 3-PI-64-160A, Drywell Pressure,
3-T1-64-161 & -162. Suppression Pool Bulk Temp: 3-LI-64-54A & 3-LI-64-66,
Suppression Pool Water Level, 3-LI-2-165A, CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-01 15, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/ege ess path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit I reactor building with smoke ejected to refuel floor thru
Unit 1 stairwell. An action to align 250v RMOV Board 1C in FA I-I at 20 minutes
requires the operator to access Unit 1 El. 565 from Unit 2 reactor building with SCBA.
Additional temperature, humidity, smoke and toxic gases do not present a problem with
the manual actions in this fire area since the operators do not enter into this area until
thel120 minute time frame for valve alignment verification performance at which time the
operator can access Unit 1 51. 565 from Unit 2 reactor building. For entry into or
adiacent to the fire area at times of less than 60 minutes SCBA is directed to be worn and
the Fire Captain/Incident Commander is contacted prior to entry. For entry into or
adiacent to the fire area at times of 60 minutes or greater, the operator is directed to check
with the Fire Captain/Incident Commander to determine if SCBA is still required prior to
entry. The 60 minute time is generally Justified on a case by case basis. Our assumptions
are based on the Fire Ops response time, the combustible loading of the area, the
potential fire severity (45 minutes for FA 1-2) fire detection and fire suppression. The
general assumption is based on fixed fire sources in the reactor building or electrical
boards. The fire is postulated to start in one vertical section of an electrical cabinet.
Based on fire tests, it takes approximately 15 minutes for the fire to spread from one
section to an adiacent section. Due to area wide detection, the fire is detected within 5
minutes and the fire brigade restnonse time is between 10 & 15 minutes. Therefore. the
minutes and the fire briaade response time is between 10 & 15 minutes, Therefore the
fire can be extinguished and the area will be accessible at the 120 minute time frame.



ND-Q0999-2008-0007 Rev. 9' 1
Attachment 2 - Sheet 9

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050. identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available.
SCBA is required for fire area 1-2 since entry is required to adjacent FA 1-1 for an action
at 20 minutes for electrical board alignment.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-I, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms l B, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks toallow.access where the Operator has.-
actions Co) 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incororated into the procedures
and reviewed by procedure Soonsors, with comments incormorated at each brocess ohase.
if req~uired,
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section
number Number
1 1.0 20 8:25

2.0 60/90/120 28:35
3.0 90 36:30

2 1.0 20 6:35
..... 2.0 120 25:25

3.0 120 49:30

3 1.0 20 4:20
2.0 25 5:24
3.0 90 11:21

4 1.0 201120 15:17
2.0 60 25:23

5 1.0 20 4:44
120 21:34

2.0 60 29:12
180 34:46

6 1.0 20/600/180 10

7 1.0 600/720 12

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP- 1, CONDUCT OF OPERATIONS, has been revised to address increased staffing,
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
lncident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26- 1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSls and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-00999-20030048, Rev. 6, Unit 1,2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8. Appendix R Analysis Intraplant Communications System
ND-00999-920115. Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepare0a -

Approved: Y
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Verification and Validation
Appendix R Manual Actions

SSINumber: O-SSI-1-3
Verification & Validation Team Members: (Name/Organization)
Wesley R. Clark - Operations
Trey Reddick - System Engineering
Theron C. Dawson - Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI iniection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: 1-LI-3-58A, Reactor Level; I-PI-3-74A, Reactor
Pressure; 1 -1T-64-161, Suppression Pool Bulk Temp; I -LI-64-54A, Suppression Pool
Water Level
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure; 2-PI-64-67B, Drywell Pressure; 2-TI-64-52AB, Drywell Temp; 2-TI-64-162.
Suppression Pool Bulk Temp: 2-L-64-66, Suppression Pool Water Level; 2-LI-2-161 A,
Condensate Storage Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -5813, Reactor Level; 3-PI-3-74A & B,
Reactor Pressure; 3-I 1-64-52AB, Drywell Temp: 3-TI-64-161 & -162, Suppression Pool
Bulk Temp; 3-LI-64-54A & 3-LI-64-66, Suppression Pool Water Level; 3-LI-2-165A,
CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers. Fire dampers isolate the HVAC ducts from other fire areas and zones within the
Unit 1 reactor building with smoke ejected to refuel floor thru Unit 1 stairwell. An action
to align a RWCU valve in FA 1-5 (elevation above the fire area) at 30 minutes requires
the operator to access Unit I El. 621 from Electric Board Room IA with SCBA.
Additional temperature, humidity, smoke and toxic gases do not present a problem with
the manual actions in this fire area since the operators do not enter into the adjacent areas,
below the fire, until the 120 minute time frame for valve alignment verification
performance at which time the operator can access Unit 1 El. 565 from Unit 2 reactor
building. For entry into or adjacent to the fire area at times of less than 60 minutes
SCBA is directed to be worn and the Fire Captain/Incident Commander is contacted prior
to entry.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 'est Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Arpendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.
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Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4. 10, 11, 14, 16, 251[). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 2 LPCI iniection valve at RMOV board.
SCBA is required for fire area 1-3 since entry is required to adjacent FA 1-5 for an action
at 30 minutes for a valve alignment.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-l-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2. 3-3,. and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms lB, 2B., 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions (d@ 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-00999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 5:15

2.0 60 11
3.0 90 18

2 1.0 20 7:00
60 8

2.0 60 26
120

3.0 120 43

3 1.0 20 16
2.0 25 17
3.0 No Time Limit Steps Performed

Required As Necessary (15)
4.0 120 34

4 1.0 10 4:30
20 7
25 14:15

2.0 60 21:45
3.0 120 28:45

4.0 120 33:45

5 1.0 10 2
20 6:30
120 9:30

2.0 60 19:30
3.0 120 27:30
4.0 120 32:30
5.0 180 40:30

6 1.0 20 8
2.0 120 11
3.0 90 14
4.0 180 21

7 1.0 540/600/720 13
8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1. as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048. Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050. Rev. 8, Appendix R Analysis Intraplant Communications System
ND-Q0999-9201.15, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSJ is considered verified and
validated for use at BFN.

Preparoe) 0, ,/ .. /
Approved: • i•.7
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Verification and Validation
Appendix R Manual Actions

SSi Number: 0-SSI-1-4
Verification & Validation Team Members: (Name/Organization)
Steve J.Stinchcomb - Operations
Trey Reddick - System Engineering
Theron C. Dawson - Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.

Unit I credited instrumentation: 1-LI-3-58B, Reactor Level: 1-PI-3-74B, Reactor
Pressure; 1 -TI-64-161, Suppression Pool Bulk Temp: 1-LI-64-66, Suppression Pool
Water Level
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure; 2-PI-64-67B, Drywell Pressure, 2-TI-64-52AB, Drywell Temp, 2-TI-64-162.
Suppression Pool Bulk Temp: 2-LI-64-66, Suppression Pool Water Level: 2-LI-2-161 A,
Condensate Storage Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level: 3-PI-3-74A & B,
Reactor Pressure: 3-TI-64-52AB, Drywell Temp; 3-TI-64-161 & - 162, Suppression Pool
Bulk Temp: 3-LI-64-54A & 3-LI-64-66. Suppression Pool Water Level: 3-LI-2-165A,
CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergeney Lighting: The emergency
lihting calculation ND-Q0999-92-0115, identified all required Appendix R fiihtin, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit I reactor building with smoke eiected to refuel floor thru Unit
I stairwell. Temperature, humidity, smoke and toxic gases do not present a problem with
the manual actions in this fire area since the operators do not enter into the fire area or
adjacent areas, below the fire, until the120 minute time frame for valve alignment
verification performance at which time the operator can access Unit I El. 565 from Unit 2
reactor building.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.
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Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adiacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 2 LPCI injection valve at RMOV board.
No special PPE is required for fire area 1-4 since no entry is required to adjacent areas
FA 1-1 & 1-2 (below the fire area) for actions until the 120 minute time frame for valve
alignment verifications.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-I-M, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
O-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms I B. 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @ 20 minutes or greater (0-SSI-12, O-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-00999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators. reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 1:45

2.0 60 8:00
3.0 90 20:1.0
4.0 120 31:22

2 1.0 20 4:21
2.0 60/120/600 22:55
3.0 120 29:09

4.0 120 31:44

3 1.0 20 9:15
2.0 25 10:22

3.0 25 12:16
4.0 60 15:52
5.0 120 19:16
6.0 120 23:37

4 1.0 20 9
2.0 No time limit n/a

5 1.0 10 3:12
20 5:22
600 6:22

2.0 120 13:43
3.0 180 17:50

6 1.0 20 4:16
2.0 60 12:20
3.0 120 13:57

180 23:20

7 1.0 600 7:35

720 20:15

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOJ-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSls.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle 1 and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version BY
ED-00999-20030048, Rev. 6, Unit 1, 2, and 3 Appndix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-00999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepared.6
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-1-5
Verification & Validation Team Members: (Name/Organization)
Bradley s. Sager - Operations
Larry E.St. Mary - System Engineering
Terry W. Richter - Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1 ,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.

Unit 1 credited instrumentation: 1-LI-3-58A & B, Reactor Level; I-P]-3-74A & B,
Reactor Pressure; I -TI-64-161, Suppression Pool Bulk Temp: 1 -L[-64-66, Suppression
Pool Water Level
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure; 2-PI-64-67B, Drywell Pressure; 2-TI-64-52AB, Drywell Temp, 21"I-64-162,
Suppression Pool Bulk Temp; 2-LI-64-66., Suppression Pool Water Level; 2-LI-2-161A,
Condensate Storage Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level; 3-PI-3-74A & B,
Reactor Pressure; 3-PI-64-160A, Drywell Pressure, 3-TI-64-52AB, Drywell Temp;
3-TI-64-161 & -162, Suppression Pool Bulk Temp: 3-LI-64-54A & 3-LI-64-66,
SunnDrcssion Pool Water Level: 3-LI-2-165A. CST level.
Sunnression Pool Water Level: 3-LI-2-165A CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed. MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchan.er rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 1 reactor building with smoke ejected to refuel floor thru Unit
I north stairwell. Temperature, humidity, smoke and toxic gases do not present a
problem with the manual actions in this fire area since the operators do not enter into the
fire area or adjacent areas. including the north stairwell.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4. 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adiacent
board room would have one available.
No special PPE is required for fire area 1-5 since no entry is required to adjacent areas.
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Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2. 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms lB, 2B, 3B access doors to the Reactor
building- and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @ 20 minutes or greater (0-SSI-12, 0-SSI- 13 and 0-SSI-16) . .....

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if reauired.
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'Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 2:45

2.0 60/120 19:33
3.0 120 44:23
4.0 180 54:20

2 1.0 20 6:37
2.0 60/180 23:08
3.0 60/180 23:08

3 1.0 10 6:51
20 9:11

2.0 20 13:48
3.0 25 15:38
4.0 No Time Required

4 1.0 60 10
2.0 120/600 14
3.0 180 21:22

5 1.0 20 2:43
2.0 120 6:27
3.0 180 15:18

6 1.0 120 6:19

7 1.0 600/720 13:55

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-l, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048. Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-Q0999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and

validated for use at BFN.

PrepareCl> -Q. C"Y-cs..

Approved: 4•,..1/ kY
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-1-6
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Bradley S. Sager, Operations
Larry E. St. Mary, System Engineering
Terry W. Richter, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: 1-LI-3-58A, Reactor Level: 1-PI-3-74A, Reactor
Pressure- I-PI-64-160A, Drywell Pressure- I -TI-64-161, Su pression Pool Bulk Temp,
1-LI-64-66, Suppression Pool Water Level- 1-1.I-2-169, Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58A, Reactor Level; 2-PI-3-74A, Reactor
Pressure: 2-PI-64-67B, Drywell Pressure; 2-TI-64-52AB, Drywell Temp; 2-TI-64-162,
Suppression Pool Bulk Temp; 2-LI-64-66, Suppression Pool Water Level: 2-LI-2-161,
Condensate Storage Tank Level. Unit 3 credited instrumentation: 3-LI-3-58A & -58B,
Reactor Level: 3-PI-3-74A & -74B, Reactor Pressure; 3-PI-64-160A, Drywell Pressure;
3-T!-64-52AB, Drywell Temp; 3-TI-64-161 & -162, Suppression Pool Bulk Temp;
3-LI-64-54A & 3-LI-64-66, Suppression Pool Water Level; 3-LI-2-165, CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emerglency Liglhting: The emergency
lighting calculation ND-00999-92-01 15, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 1 reactor buildinR with smoke ejected to refuel floor thru north
Unit 1 stairwell. Additionally temperature, humidity, smoke and toxic gas do not present
a problem with the manual actions in this fire area since the operators do not enter into
this area or any adjacent area, including stairwell from El 639 to refuel floor, during the
manual action performance.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3. 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available.
No PPE other than normal PPE is reauired for fire area 1-6 since no actions less than
2 hours require entry adjacent to the Unit I reactor building (FA 1-2 actions which are
not adjacent to 1-6).,
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Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1,2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOl use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms lB, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions & 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators.
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 2:45

60 10:12

2.0 60/1.20 36:09

2 1.0 120 5:40

3 1.0 120 2:56
2.0 120 7:01

• 3.0 180 13:1.4

4 1.0 60 10
2.0 120/600 14
3.0 180 21:22

5 1.0 120 3:37
2.0 180 12:28

6 N/A

7 1.0 600/720 14:10

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager. 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)

The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Regual Cycle 2 for
existing 2/3-SSls and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-00999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepare•ZŽ, Q -

Approved:_ ___
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-2-1
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Bradley S. Sager, Operations
Larry E. St. Mary, System Engineering
Terry D. Shelton, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation

Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary inform-ation to depressurize and to operate the LPCI pu~m.p in

providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit I credited instrumentation: 1-LI-3-58A, Reactor Level; 1-PI-3-74A, Reactor
Pressure; 1-PI-64-160A, Drywell Pressure, 1-TI-64-161, Suppression Pool Bulk Temp:
1-LI-64-66, Suppression Pool Water Level, 1-LI-2-169, Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level: 2-PI-3-74B, Reactor
Pressure; 2-TI-64-162, Suppression Pool Bulk Temp; 2-LI-64-66, Suppression Pool
Water Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level: 3-PI-3-74A & B,
Reactor Pressure; 3-PI-64-160A, Drywell Pressure; 3-TI-64-52AB, Drywell Temp;
3-TI-64-161 & - 162, Suppression Pool Bulk Temp: 3-LI-64-54A, 3-LI-64-159A &
3-LI-64-66, Suppression Pool Water Level; 3-LI-2-165A, CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-00999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 2 reactor building with smoke ejected to refuel floor thru
Unit 2 stairwell. An action to trip the RPT breakers in FA 2-5 (elevation above the fire
area) at 20 minutes and open the LPCI injection valve at 480V RMOV Board 2D requires
the operator to access Unit 2 El. 621 from Electric Board Room 2A with SCBA.
Additional temperature, humidity, smoke and toxic gases do not present a problem with
the manual actions in this fire area since the operators do not enter into the fire area or
adiacent areas, until the 120 minute time frame for valve aliarnment verification
performance at which time the operator can access Unit 2 El. 565 from Unit 1 reactor
building. For entry into or adjacent to the fire area at times of 60 minutes or greater, the
operator is directed to check with the Fire Captain/Incident Commander to determine if
SCBA is still required prior to entry. The 60 minute time is generally justified on a case
by case basis. Our assumptions are based on the Fire Ops response time, the combustible
loading of the area, the potential fire severity, fire detection and fire suppression. The
general assumption is based on fixed fire sources in the reactor building or electrical
boards. The fire is postulated to start in one vertical section of an electrical cabinet.
Based on fire tests, it takes approximately 15 minutes for the fire to spread from one
section to an adiacent section. Due to area wide detection, the fire is detected within 5
minutes and the fire brigade response time is between 10 & 15 minutes. Therefore, the
fire can be extinguished and the area will be accessible at the 120 minute time frame.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.
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Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 2 LPCI iniection valve at RMOV board.
SCBA is required for Unit 2 Reactor Building entry @ 20 minutes to trip RPT breakers
and align LPCI injection valve on El. 621 (FA 2-5). SCBAs are staged for
Appendix R use in Electrical Board rooms IA, 2A & 3A.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1. 1-2, 1-3, 1-5. 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms 1B, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @ 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-00999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Oualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 10 4:04

20 5:41
2.0 60 17:17
3.0 60/120 43;24
4.0 120 52:39
5.0 120 55:28

2 1.0 20 6:30
2.0 20 7:06
3.0 120 13:27

3 1.0 20 7:15
2.0 20 8:20

25 15:39 (SCBA)
3.0 120 22:07 (SCBA)
4.0 180 27:33 (SCBA)

4 1.0 20 3:28
600 3:42

2.0 60 15:43
3.0 120 17:13

5 1.0 20 2:45
60 7:09

2.0 120 11:03

6 1.0 180 4:35
2.0 180 13:26

7 1.0 600/720 14:10

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or lncidcnt
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Regual Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
durinn 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3. Rev. 0 (Version B)
ED-00999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050. Rev. 8, Appendix R Analysis Intraplant Communications System
ND-00999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Preparove d:____'
Approved:/ -,/ ,.
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Verification and Validation
Appendix R Manual Actions

ssI Number: O-SSI-2-2
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Bradley S. Sager, Operations
Larry E. St. Mary, System Engineering
Gary W. Brock, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: 1-LI-3-58A, Reactor Level: 1-PI-3-74A, Reactor
Pressure; 1 -PI-64-160A, Drywell Pressure; I -TI-64-161, Suppression Pool Bulk Temp;
I -LI-64-66, Suppression Pool Water Level; 1-LI-2-169, Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58A, Reactor Level: 2-PI-3-74A, Reactor
Pressure; 2-TI-64-161, Suppression Pool Bulk Temp; 2-LI-64-66 & 2-LI-64-159A,
Suppression Pool Water Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level; 3-PI-3-74A & B,
Reactor Pressure; 3-PI-64-160A, Drywell Pressure; 3-TI-64-52AB, Drywell Temp;
3-TI-64-161 & -162, Suppression Pool Bulkeveml; 3-LI-64-54A 3-LI-64-159A &
3-LI-64-66. Suppression Pool Water Level:, 3-LI-2-165A, CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs oven to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHJR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergaency Lighting: The emergency
lighting calculation ND-00999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting. at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 2 reactor building with smoke eiected to refuel floor thru
Unit 2 stairwell. An action to trip the RPT breakers in FA 2-5 (elevation above the fire
area) at 20 minutes and open the LPCI injection valve (25 mins) at 480V RMOV Board
2D requires the operator to access Unit 2 El. 621 from Electric Board Room 2A with
SCBA. Additional temperature, humidity, smoke and toxic gases do not present a
problem with the manual actions in this fire area since the operators do not enter into the
fire area or adjacent areas, until the120 minute time frame for valve alignment
verification performance at which time the operator can access Unit 2 El. 565 from Unit I
reactor building. For entry into or adjacent to the fire area at times of 60 minutes or
greater, the operator is directed to check with the Fire Captain/Incident Commander to
determine if SCBA is still required prior to entry. The 60 minute time is generally
justified on a case by case basis. Our assumptions are based on the Fire Ops response
time, the combustible loading of the area, the potential fire severity, fire detection and
fire suppression. The general assumption is based on fixed fire sources in the reactor
building or electrical boards. The fire is postulated to start in one vertical section of an
electrical cabinet. Based on fire tests, it takes approximately 15 minutes for the fire to
_sread from one section to an adjacent section. Due to area wide detection, the fire is
detected within 5 minutes and the fire brigade response time is between 10 & 15 minutes.
Therefore, the fire can be extinguished and the area will be accessible at the 120 minute
time frame.



ND-Q0999-2008-0007 Rev.9 I
Attachment 2 - Sheet 3q

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour liPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4. 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 2 LPCI injection valve at RMOV board.
SCBA is required for Unit 2 Reactor Building entry , 20 minutes to trip RPT breakers
and align LPCI injection valve on El. 621 (FA 2-5 & 2-4). SCBAs are staged for
Appendix R use in Electrical Board rooms IA, 2A & 3A.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1, 1-2., 1-3, 1-5. 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
O-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms I B, 2B. 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions (2 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times bv numerous field onerators, reviewed by lndenendent
walked down several times bv numerous field oner ors reviewed bv Indenendent
Oualified Reviewers to ensure each reouired action was incomorated into the Drocedures
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and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 2:45

2.0 20 5:26
3.0 60 10:37
4.0 60 32:20

2 1.0 60 3:44
2.0 60 8:37
3.0 120 10:22

3 1.0 20 7:15
2.0 25 15:58
3.0 90 19
4.0 120 37:17

4 1.0 20 2:32
2.0 60 12:11

600 14:41

5 1.0 120 2:56
2.0 180 7:31
3.0 180 15:22

6 1.0 180 4:52

7 1.0 540/600/720 16:39

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of I Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by O-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/ as removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048., Rev. 6, Unit 1, 2, and 3..Appendix R Manual Action Requirements

ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-Q0999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepared:6, -4 -'e"

.pproved:
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-2-3
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Nicholas Wiginton. Operations
Larry E. St. Mary, System Engineering
Lawrence E. Fuqua, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to '1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: 1-LI-3-58A. Reactor Level: 1-PI-3-74A, Reactor
Pressure: 1 -PI-64-160A, Drywell Pressure, 1 -TI-64-161, Suppression Pool Bulk Temp;
1-1,-64-66, Suppression Pool Water Level, 1-LI-2-169, Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58A, Reactor Level: 2-PI-3-74A, Reactor
Pressure; 2-TI-64-161. Suppression Pool Bulk Temp; 2-LI-64-54A & 2-1,l-64-159A,
Suppression Pool Water Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level; 3-PI-3-74A & B.
Reactor Pressure; 3-PI-64-160A, Drywell Pressure; 3-TI-64-52AB, Drywell Temp;
3-TI-64-161 & -162, Suppression Pool Bulk Tem; 3-1-.-64-54AA 3-LI-64-159A &
3-LI-64-66, Suppression Pool Water Level; 3-LI-2-165A, CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 2 reactor building with smoke ejected to refuel floor thru
Unit 2 stairwell. An action to trip the RPT breakers in FA 2-5 (elevation above the fire
area) at 20 minutes and open the LPCI iniection valve (25 mins) at 480V RMOV Board
2E requires the operator to access Unit 2 El. 621 from Electric Board Room 2A with
SCBA. Additional temperature, humidity, smoke and toxic gases do not present a
problem with the manual actions in this fire area since the operators do not enter into the
fire area or adjacent areas, until the120 minute time frame for valve alignment
verification performance at which time the operator can access Unit 2 El. 565 from Unit 1
reactor building. For entry into or adjacent to the fire area at times of 60 minutes or
greater, the operator is directed to check with the Fire Captain/Incident Commander to
determine if SCBA is still required prior to entry. The 60 minute time is generally
justified on a case by case basis. Our assumptions are based on the Fire Ops response
time, the combustible loading of the area, the potential fire severity, fire detection and
fire suppression. The general assumption is based on fixed fire sources in the reactor
building or electrical boards. The fire is postulated to start in one vertical section of an
electrical cabinet. Based on fire tests, it takes approximately 15 minutes for the fire to
spread from one section to an adjacent section. Due to area wide detection, the fire is
detected within 5 minutes and the fire brigade res onse time is between 10 & 15 minutes.
Therefore, the fire can be extinguished and the area will be accessible at the 120 minute
time frame.
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Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3., 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 2 LPCI injection valve at RMOV board.
SCBA is required for Unit 2 Reactor Building entry Q 20 minutes to trip RPT breakers

and alipn LPCI iniection valve on El. 621 (FA 2-5). SCBAs are staged and available for
Appendix R use in Electrical Board rooms IA, 2A & 3A.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms lB. 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @ 20 minutes or greater (0-SSI-12, 0-SSI-13 and O-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-00999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field overators, reviewed by Indenendent
Qualified Reviewers to ensure each required action was incorporated into the procedures
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and reviewed by procedure Sponsors, with comments incor orated at each process phase,
if recuired.

Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 10 6:11

20 9:11
60 10:53

2.0 60 21:58
3.0 90 38:43
4.0 110 41:42

2 1.0 10 3:34
20 11:30

2.0 60 15
3.0 90 21:40
4.0 120 29:40

3 1.0 10 3:10
20 13:10

2.0 25 15:40
3.0 120 37:55

4 1.0 20 11:30
2.0 90 15:30
3.0 120 19:30

5 1.0 20 2:30
2.0 60 14:45
3.0 120 19:05
4.0 180 28:35

6 1.0 20 4
2.0 120 13:30
3.0 120 NTL 3.0 + 4.0
4.0 120 28:30
5.0 180 35:20

7 1.0 600/720 12:15

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-00999-2003.0048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-Q0999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Pre~par~e;: ý

Approved: iCftnJA6&
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-2-4
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Stephen B. Sulcer, Wesley R. Clark, Ashley Fann, Ron Stowe-- Operations
Larry E. St. Mary, System Engineering
Bobby J. Atkins, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.

Unit 1 credited instrumentation: I -LI-3-58A, Reactor Level; I.-PI-3-74A. Reactor
Pressure; 1 -PI-64-160A, Drywell Pressure; 1 -TI-64-52AB, Drywell Temp: 1 -TI-64-161,
Suppression Pool Bulk Temp; l-LI-64-66. Suppression Pool Water Level: I-LI-2-169,
Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure; 2-TI-64-161, Suppression Pool Bulk Temnp: 2-LI-64-66, Suppression Pool
Water Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -581, Reactor Level; 3-PI-3-74A & B,.
Reactor Pressure; 3-PI-64-62 60Au Drswel Pressure: 3-TI-64-52AB Drvwell Temn:
3-TI-64-161 & -162, Suppression Pool Bulk Temp: 3-Li-64-54A. 3-LI-64-159A &
3-LI-64-66, Suppression Pool Water Level: 3-LI-2-165A, CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool. and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-00999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC powerinterrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 2 reactor building with smoke ejected to refuel floor thru
Unit 2 stairwell. An action to trip the RPT breakers in FA 2-5 (elevation above the fire
area) at 20 minutes, open the LPCI injection valve (25 mins) at 480V RMOV Board
2E and to isolate the RWCU 2-FCV-69-94 valve requires the operator to access Unit 2
El. 621 from Electric Board Room 2A with SCBA. Additional temperature, humidity,
smoke and toxic gases do not present a problem with the manual actions in this fire area
since the operators do not enter into the fire area or adiacent areas, until thel 20 minute
time frame for valve alignment verification performance at which time the operator can
access Unit 2 El. 565 from Unit I reactor building. For entry into or adjacent to the fire
area at times of 60 minutes or greater, the operator is directed to check with the Fire
Captain/Incident Commander to determine if SCBA is still required prior to entry. The
60 minute time is generally iustified on a case by case basis. Our assumptions are based
on the Fire Ops response time, the combustible loading of the area, the potential fire
severity, fire detection and fire suppression. The general assumption is based on fixed
fire sources in the reactor building or electrical boards. The fire is postulated to start in
one vertical section of an electrical cabinet. Based on fire tests, it takes approximately 15
minutes for the fire to spread from one section to an adjacent section. Due to area wide
detection, the fire is detected within 5 minutes and the fire brigade response time is
between 10 & 15 minutes. Therefore, the fire can be extinguished and the area will be
accessible at the 120 minute time frame.

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-00999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Snonsors. with comments incornorated at each n~rocess n~hase.
and reviewed bv mocedure Snonsors with comments incomorated at each process phase
if reouired.
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Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas 1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adiacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 2 LPCI iniection valve at RMOV board.
SCBA is required for Unit 2 Reactor Building entry C& 20 minutes to trip RPT breakers,
align LPCI injection valve and RWCU valve on El. 621 (FA 2-5). SCBAs are staged and
available for Appendix Ruse in Electrical Board rooms IA, 2A & 3A.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms IB, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security n~ersonnel unlock these tnadlocks to allow access where the Ornerator has
have Securitv nersonnel unlock these nadtocks to allo access where the Operator has
actions • 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).
actions na, 20 minutes or P-reater (0-SSI-12, O-SSI-13 and O-SSI-16).
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 12:06

2.0 60 14:30
3.0 60/120 30:50
4.0 120 35:50

2 1.0 10 6
20 11:40
60 12:05

2.0 20 12:40
3.0 120 13:05
4.0 180 16:50

3 1.0 20 14
2.0 25 15:50
3.0 30 22:15
4.0 120 26
5.0 120 30:35

4 1.0 10 4:00
20 13:45

2.0 60 26:06
3.0 60 31:15
4.0 120 37:50
5.0 180 53:20

5 1.0 20/600 3/5
2.0 60 10:40
3.0 120 12:50
4.0 180 16:50

6 1.0 20 5:00
2.0 120 15:00
3.0 120 22
4.0 180 29:15

7 1.0 20 7:30
2.0 600/720 19:00

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP- 1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of I Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle 1 and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-00999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-Q0999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepared:. •_________, 
_
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Verification and Validation
Appendix R Manual Actions

SSI Number: 0-SSI-2-5
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Bradley S. Sager, Operations
Trey Riddick, System Engineering
Thomas B. Stephens, Fire 0perations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)
Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The

reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.

Unit 1 credited instrumentation: .-LI-3-58A, Reactor Level: I-PI-3-74A, Reactor
Pressure; 1 -PI-64-160A, Drywell Pressure; 1 -TI-64-52AB, Drywell Temp: 1 -TI-64-161,
Suppression Pool Bulk Temp; I -LI-64-66, Suppression Pool Water Level; 1 -LI-2-169,
Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58A & B, Reactor Level: 2-PI-3-74A & B.
Reactor Pressure 2-TI-64-161, Suppression Pool Bulk Tempr 2-LI-64-66, Su pression
Pool Water Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level; 3-PI-3-74A & B,
Reactor Pressure: 3-PI-64-160A & 3-XR-64-159, Drywell Pressure; 3-TI-64-52AB,
Drvwell Temn:, 3-TI-64-161 & -162, Supmression Pool Bulk Temn: 3-LI-64-54A.
3-LI-64-159A & 3-LI-64-66, Suppression Pool Water Level: 3-LI-2-165A, CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RttR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-01 15, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 2 reactor building with smoke eiected to refuel floor thru
Unit 2 north stairwell. An action to stop the VFDs in FA 2- (elevation above the fire
area) at 20 minutes and access is from Uniti Rx Bldg., and to align breakers at 480v
RMOV Board 2D (adjacent FA 2-4 elevation below fire) both require SCBA. Additional
temperature humidity, smoke and toxic gases do not present a problem with the manual
actions in this fire area since the operators do not enter into the fire area or adjacent areas
again.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.



ND-Q0999-2008-0007 Rev./
Attachment 2 - Sheet 5;•

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 2 LPCI iniection valve at RMOV board.
SCBA is required for Unit 2 Reactor Building entry (a-- 20 minutes to stop VFDs (FA 2-6)
and align breakers at 480V RMOV Board 2D on El. 593 (FA 2-4). SCBAs are staged
and available for Appendix R use in Electrical Board rooms 1 A, 2A & 3A.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms lB, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @ 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-00999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 3:45

60 4:10
2.0 60 8

3.0 60 31:28

2 1.0 20 2
2.0 20 16

3.0 60 25

3 1.0 20 16:15
2.0 25 18:45
3.0 120 28
4.0 120 28

4 1.0 20 3
2.0 60 12
3.0 120 15:30
4.0 180 20:00

5 1.0 20 3:30
2.0 120 7
3.0 180 14

6 1.0 20 8

7 1.0 600/720 14:10

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP- 1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during; 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-00999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepared.+ . -

Approved: I.//.JIYJ,
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-2-6
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Eric Young, Operations
W. R. McNamee, System Engineering
Bobby J. Atkins, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)
Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from - 155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.

Unit I credited instrumentation: I -1.-3-58A, Reactor Level; 1 -PI-3-74A, Reactor
Pressure- 1-PI-64-160A, Drywell Pressure:1 -TI-64-52AB, Drywell Temp; 1-T1-64-161,
Suppression Pool Bulk Temp:, I_-LI-64-66, Suppression Pool Water Level; 1-LI-2-169,
Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58A, Reactor Level: 2-PI-3-74A, Reactor
Pressure; 2-TI-64-161. Suppression Pool Bulk Temp•; 2-LI-64-159A, Suppression Pool
Water Level.
Unit 3 credited instrumentation: 3-LI-3-58A & -58B, Reactor Level; 3-PI-3-74A & B.
Reactor Pressure; 3-PI-64-160A & 3-XR-64-159, Drywell Pressure: 3-TI-64-52AB,
Drywell Temp; 3-TI-64-161 & -162, Suppression Pool Bulk Temp; 3-1.1-64-54A,
3-LI-64-159A & 3-LI-64-66, Suppression Pool Water Level; 3-LI-2-165A, CST Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 2 reactor building with smoke ejected to refuel floor thru
Unit 2 stairwell. An action to trip the RPT breakers in FA 2- 5 (elevation below the fire
area) at 20 minutes requires entry from Electrical Board Room 2A with the Operator in
SCBA. Additional temperaturehumidity, smoke and toxic gases do not present a
problem with the manual actions in this fire area since the operators do not enter into the
fire area or adiacent area again.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST osition in certain fire areas 01-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4., 10, 11, 14. 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available.
SCBA is required for Unit 2 Reactor Building entry @ 20 minutes to trip RPTs (FA 2-5).
SCBAs are staged and available for Appendix R use in Electrical Board rooms IA., 2A &
3A.
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Accessibilil:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), inthe following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Oerators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in nlace with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms IB, 213, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions 0 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Oualified Reviewers to ensure each required action was incomorated into the orocedures
and reviewed by procedure Sponsors, with comments incoroorated at each orocess phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 3:02

60 11:57
2.0 60 25:46
3.0 60 49:54
4.0 120 56:04

2 1.0 20 6:39
2.0 20 8:26
3.0 120 10:03

3 1.0 20 9:09
2.0 180 13:52

4 1.0 60 12:30
2.0 120/600 23:15
3.0 180 29:45

5 1.0 120 9:19
2.0 180 17:10

6 N/A

7 1.0 600/720 19:23

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for.each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel y.enerator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-00999-920115. Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepared. CO- C,-,-

Approved:___
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-3-1
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
C. R. Scott, Wesley R. Clark, Ron Stowe - Operations
W. R. McNamee, System Engineerina
Bobby J. Atkins, Fire Operations
Criteria:
.Diagnostic Instrumentation:

(Instrumentation should be available to verify that the manual action accomplished the
intended objective)
Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.

Unit 1 credited instrumentation: I-LI-3-58A. Reactor Level: 1-PI-3-74A, Reactor
Pressure, 1-PI-64-160A, Drywell Pressure, I-TI-64-52AB, Drywell Temp; 1-TI-64-161,
Suppression Pool Bulk Temp; 1 -LI-64-66, Suppression Pool Water Level; 1-L-2-169,
Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58B. Reactor Level: 2-PI-3-74B, Reactor
Pressure: 2-TI-64-162, Suppression Pool Bulk Temp: 2-LI-64-67B & 2-LI-64-159A,
Su pression Pool Water Level, 2-TI-64-52AB, Drywell Temperature', 2-LI-2-161,
Condensate Storage Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58B, Reactor Level; 3-PI-3-74B, Reactor
Pressure: 3-XR-64-162, Suppression Pool Bulk Temp: 3-LI-64-66, Suppression Pool
Water Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
.suression pool, radiation levels in the reactor buildings are acceptable for equipment

operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-00999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 3 reactor building with smoke ejected to refuel floor thru
Unit 3 stairwell. An action to trip the RPT breakers in FA 3-4 (elevation above the fire
area) at 20 minutes and open the LPCI injection valve at 480V RMOV Board 3E requires
the operator to access Unit 3 El. 621 from Electric Board Room 3A with SCBA.
Additional temperature, humidity, smoke and toxic gases do not present a problem with
the manual actions in this fire area since the operators do not enter into the fire area or
adiacent areas, until the] 20 minute time frame for valve alignment verification (FA 3-2)
performance at which time the operator can access Unit 3 El. 565 from Unit 2 reactor
building. For entry into or adjacent to the fire area at times of 60 minutes or greater, the
operator is directed to check with the Fire Captain/Incident Commander to determine if
SCBA is still required prior to entry. The 60 minute time is generally justified on a case
by case basis. Our assumptions are based on the Fire Ops response time, the combustible
loadingz of the area, the potential fire severity, fire detection and fire suppression. The
general assumption is based on fixed fire sources in the reactor building or electrical
boards. The fire is postulated to start in one vertical section of an electrical cabinet.
Based on fire tests, it takes approximately 15 minutes for the fire to spread from one
section to an adiacent section. Due to area wide detection, the fire is detected within 5
minutes and the fire brigade response time is between 10 & 15 minutes. Therefore, the
fire can be extinguished and the area will be accessible at the 120 minute time frame.



ND-Q0999-2008-0007 Rev.X I
Attachment 2 - Sheet (."

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4. 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 3 LPCI iniection valve at RMOV board.
SCBA is required for Unit 3 Reactor Building entry @, 20 minutes to trip RPT breakers
and align LPCI iniection valve on El. 621 (FA 3-4). SCBAs are staged for
Appendix R use in Electrical Board' rooms 1 A, 2A & 3A.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAL) valves (120
min action), in the following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms 1 B, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions & 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).
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Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-00999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,.
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incororated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.

Timina Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section
number Number
1 1.0 20 9:39

2.0 60/120 33:11

2 1.0 10 4:58
2.0 90 10:23

' 3.0 120 12:23
4.0 180 17:44

3 1.0 120 1:29
2.0 120 6:54

4 1.0 20 3
2.0 120 6:32

5 1.0 20 9:15
2.0 25 11:15
3.0 120 17:15
4.0 180 38:15

6 1.0 10 5:42
20 17:22
600 18:37

2.0 60 25:37
3.0 60 33:52
4.0 120 35:52

7 1.0 60/720 20

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of I Shift Manager, 3 Unit SROs 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffinp level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel aenerator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by O-AOI-26- 1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existinp_ 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
duriniz 2007,

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-00999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Preparc-. D,
Approved:_____
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-3-2
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown 'Team Members
C. R. Scott, Tim Patterson, Wesley R. Clark, Ronald W. Stowe - Operations
W. R. McNamee, Frederick W. Krenke, System Engineering
Thomas B. Stephens, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)
Evaluation of Instrumentation

Reactor ressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCL injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is

sufficient for safe shutdown.
Unit 1 credited instrumentation: I -LI-3-58A, Reactor Level: I -P1-3-74A, Reactor
Pressure, I-PI-64-160A, Drywell Pressure, I -TI-64-52AB, Drywell Temp; I-TI-64-16 1,
Suppression Pool Bulk Temp: I-LI-64-66,.Suppression Pool Water Level- 1-LI-2-169,
Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure; 2-TI-64-162, Suppression Pool Bulk Temp: 2-MI-64-159A, Suppression Pool
Water Level; 2-TI-64-52AB, Drywell Temperature: 2-LI-64-67B, Drywell Pressure:
2-LI-2-161, Condensate StoraUe Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58B, Reactor Level; 3-PI-3-74B, Reactor
Pressure: 3-TR-64-161. Suonression Pool Bulk Temto: 3-L~I-64-54A. Sunnression Pool
Pressure: 3-T -64-161 Sunnression Pool Bulk Temp: 3-LI-64-54A Suppression PoolWater 

Level.

Water Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-00999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 3 reactor building with smoke ejected to refuel floor thru
Unit 3 stairwell. An action to trip the RPT breakers in FA 3-4 (elevation above the fire
area) at 20 minutes and ensure the LPCI injection valve is open using local APP R switch
at 480V RMOV Board 3D (FA-3-3) requires the operator to access Unit 3 El. 621 from
Electric Board Room 3A with SCBA. Additional temperature, humidity, smoke and
toxic gases do not present a problem with the manual actions in this fire area since the
operators do not enter into the fire area or adjacent areas, until thel20 minute time frame
for valve alignment verification (FAs 3-1 & 3-2) performance at which time the operator
can access Unit 3 El. 565 from Unit 2 reactor building. For entry into or adjacent to the
fire area at times of 60 minutes or greater, the operator is directed to check with the Fire
Captain/Incident Commander to determine if SCBA is still required prior to entry. The
60 minute time is generally Justified on a case by case basis. Our assumptions are based
on the Fire Ops response time. the combustible loading of the area, the potential fire
severity (FA 3-2 34 minutes), fire detection and fire suppression. The general
assumption is based on fixed fire sources in the reactor building or electrical boards. The
fire is postulated to start in one vertical section of an electrical cabinet. Based on fire
tests, it takes approximately 15 minutes for the fire to spread from one section to an
adiacent section. Due to area wide detection, the fire is detected within 5 minutes and the
fire brigade response time is between 10 & 15 minutes. Therefore, the fire can be
extinguished and the area will be accessible at the 120 minute time frame.
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Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16. 251I). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 3 LPCI injection valve at RMOV board.
SCBA is required for Unit 3 Reactor Building entry (a-) 20 minutes to trip RPT breakers
and alian LPCI iniection valve on El. 593 (FA 3-3 & 3-4). SCBAs are staued for
Appendix R use in Electrical Board rooms I A, 2A & 3A.
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Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSIT-I-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms I B, 21, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions 0) 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6. Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (rain) Completed (Min)
1 1.0 20/60/120 14:10

2.0 60/120 34:30

3.0 180 43:30

2 1.0 20 6:30
2.0 60 14:00

3.0 120 17:30

3 1.0 20 13:50
120 19:50

2.0 90 26:30
3.0 120 34:30
4.0 120 40:30
5.0 120 50:30

4 1.0 10 4:50
20 8:45

2.0 60 15:00
3.0 60 16:30
4.0 120 26:30

5 1.0 20 8:30
2.0 120 12:30
3.0 180 21:30

6 1.0 20 11
2.0 25 15
3.0 120 27

7 1.0 20 8:15
2.0 20 9:30

600/720 25

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of I Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048, Rev. 6, Unit 1, 2. and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8,.Appendix R Analysis Intraplant Communications System
ND-00999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

PrepareCý7 ý. Q /-•

Approved: ved:_



o327 016 ND-Q0999-2008-0007 Rev./)
Attachment 2 - Sheet "7t

Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-3-3
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Bradley S Sager - Operations
Frederick W. Krenke, System Engineering
Lawrence W. Fuqua, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)
Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The Rost fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: 1-LI-3-58A, Reactor Level; I-PI-3-74A, Reactor
Pressure; I -PI-64-160A, Drywell Pressure; I -TI-64-52AB, Drywell Temp: 1i-'rI-64-161,
Sutpression Pool Bulk Temp; 1-LI-64-66, Supression Pool Water Level l-LI-2-169,
Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure: 2-TI-64-162, Suppression Pool Bulk Temp,; 2-LI-64-159A, Suppression Pool
Water Level; 2-TI-64-52AB, Drywell Temperature; 2-LI-64-67B, Drywell Pressure:
2-1I-2-161A, Condensate Storage Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58A&B, Reactor Level; 3-PI-3-74A&B,
Reactor Pressure; 3-TR-64-161, Suppression Pool Bulk Temp; 3-LI-64-66. Suppression
Pool Water Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in'the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-0115. identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 3 reactor building with smoke ejected to refuel floor thru
Unit 3 stairwell. An action to trip the RPT breakers in FA 3-4 (elevation above the fire
area) at 20 minutes, Aat 25 minutes ensure the LPCI injection valve is open using local
APP R switch at 480V RMOV Board 3E, and at 30 minutes ensure RWCU FCV69-94 is
closed, requires the operator to access Unit 3 El. 621 from Electric Board Room 3A with
SCBA. Additional temperature, humidity, smoke and toxic gases do not present a
problem with the manual actions in this fire area since the operators do not enter into the
fire area or adjacent areas, until the 120 minute time frame for valve alignment
verification (FAs 3-1, 3-2 & 3-4) performance at which time the operator can access
Unit 3 El. 565 from Unit 2 reactor building. For entry into or adiacent to the fire area at

times of 60 minutes or greater, the operator is directed to check with the Fire
Captain/Incident Commander to determine if SCBA is still required prior to entry. The
60 minute time is generally justified on a case by case basis. Our assumptions are based
on the Fire Ops response time, the combustible loading of the area, the potential fire
severity (FA 3-3 38 minutes)., fire detection and fire suppression. The general
assumption is based on fixed fire sources in the reactor building or electrical boards. The
fire is postulated to start in one vertical section of an electrical cabinet. Based on fire
tests, it takes approximately 15 minutes for the fire to spread from one section to an
adiacent section. Due to area wide detection. the fire is detected within 5 minutes and the
fire brigade resaonse time is between 10 & 15 minutes. Therefore. the fire can be
extinguished and the area will be accessible at the 120 minute time frame.
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Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5- 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available. AUO keys can be used to open tamper resistant
cover of local control switch for Unit 3 LPCI iniection valve at RMOV board.
SCBA is required for Unit 3 Reactor Building entry Oa 20 minutes to trip RPT breakers
and align LPCI injection valve & isolate RWCU, on El. 621 (FA 3-4). SCBAs are
staged for Appendix R use in Electrical Board rooms lA, 2A & 3A.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms lB. 2B, 313 access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions (6,, 20 minutes or greater (0-SSI-12, 0-SS1-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field ornerators, reviewed bv Indenendent
walked down several times bv numerous field onerators reviewed bv Indenendent
Oualified Reviewers to ensurc each reauired action was incornorated into the nrocedures

ualified Reviewers to ensurc each reouired action was incorporated into the procedures
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and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section
number Number
1 1.0 20 11:39

60 12:13
2.0 120 15:18
3.0 60/120 31:22
4.0 120 37:56

2 1.0 10 2:56
20 6:09
600 6:54
20 13:27

2.0 60 24:25
3.0 90 29:13
4.0 180 32:02

3 1.0 20 12:42
2.0 120 15:46
3.0 120 20:07
4.0 120 29:47

4 1.0 20 4:47
60 5:32

2.0 60 10:34
3.0 540 20:34

5 1.0 20 9:33
2.0 60 12:33
3.0 120 19:33

6 1.0 20 8:09
2.0 25 14:32

30 16:06
3.0 120 21:11
4.0 180/540 22:41

7 1.0 720 14:40
1200 25:40

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of I Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eig ht AUOs
allows tbr implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:

(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle 1 and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1. 2, 3. Rev. 0 (Version B)
ED-00999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-00999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and

validated for use at BFN.

Prepardz:n

Approved:__________
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-3-4
Verification & Validation Team Members: (Name/Organization)
SSI Walkdown Team Members
Bradley S Sager - Operations
Frederick W. Krenke, System Engineering
Lawrence W. Fuqua, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)
Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCt and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: 1-LI-3-58A, Reactor Level; 1-PI-3-74A. Reactor
Pressure; I-PI-64-160A, Drywell Pressure; 1-TI-64-52AB, Drywell Temp; 1-TI-64-161.
Suppression Pool Bulk Temp; I -LI-64-66, Suppression Pool Water Level; 1 -LI-2- 169,
Condensate Storage Tank Level.
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure; 2-TI-64-162, Suppression Pool Bulk Temp; 2-LI-64-159A, Suppression Pool
Water Level; 2-TI-64-52AB, Drywell Temperature; 2-LI-64-67B, Drywell Pressure;
2-LI-2-161 A, Condensate Storage Tank Level.
Unit 3 credited instrumentation: 3-LI-3-58A&B, Reactor Level; 3-PI-3-74A&B,
Reactor Pressure: 3-TR-64-161 & - 162. SuDnression Pool Bulk Temn: 3-LI-64-66.
Reactor Pressure: 3-TR-64-161 & - 162, Sur)vression Pool Bulk Temn.- 3-LI-64-66I
Suppression Pool Water Level, 3-LI-2-165A, Condensate Storae Tank Level.
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
supression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RI-R pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanyer rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-92-0115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/TEMP/SMOKE/FUMEs: A fire in this zone is contained by the fire
barriers and water curtains. Fire dampers isolate the HVAC ducts from other fire areas
and zones within the Unit 3 reactor building with smoke eiected to refuel floor thru
Unit 3 north stairwell. Additionally, temperature, humidity, smoke and toxic gases do
not present a problem with the manual actions in this fire area since the operators do not
enter into the fire area or adjacent areas, until the 120 minute time frame for RPT breaker
trip and valve alignment verification (FAs 3-3 & 3-4) performance at which time the
operator can access Unit 3 El. 565 from Unit 2 reactor building. For entry into or
adiacent to the fire area at times of 60 minutes or greater, the operator is directed to check
with the Fire Captain/Incident Commander to determine if SCBA is still required prior to
entry. The 60 minute time is generally justified on a case by case basis. Our assumptions
are based on the Fire Ops response time, the combustible loading of the area, the
potential fire severity (FA 3-4 16 minutes), fire detection and fire suppression. The
general assumption is based on fixed fire sources in the reactor building or electrical
boards. The fire is postulated to start in one vertical section of an electrical cabinet.
Based on fire tests, it takes approximately 15 minutes for the fire to spread from one
section to an adjacent section. Due to area wide detection. the fire is detected within 5
minutes and the fire brigade resoonse time is between 10 & 15 minutes. Therefore. the
fire can be extinguished and the area will be accessible at the 120 minute time frame.
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Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. These communications
were verified and documented adequate communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5% 3-3, 3-4, 10, I1, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adjacent
board room would have one available.
The Fire Captain/Incident Commander are contacted prior to reactor building entry @
120 minutes to ensure no SCBA is required. SCBAs are staged for Appendix R use in
Electrical Board rooms IA, 2A & 3A.

Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-S.S-1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EOI orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms 1 B, 2B. 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @& 20 minutes or greater (0-SSI- 12, 0-SSi- 13 and 0-SSI- 16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-2003-0048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process phase,
if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (mrin)_ Completed (Min)
1 1.0 60 2

2.0 120 5:15
3.0 60 21:50

2 1.0 20 16:15
2.0 60 21:37
3.0 90 26:24

3 1.0 20 5:46
2.0 120 9:01
3.0 180 13:03

4 1.0 20 7:07
2.0 60 12:09
3.0 120/600 14:52

5 1.0 20 8:12
60 8:28
120 9:08

2.0 60 11:38

6 1.0 20 8:40
2.0 120 16:40
3.0 120 22:01

7 1.0 720 3

8 N/A

_ _ _ _ _ I _ _ _ _ t _ _ _ _ J _ __I
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager. 3 Unit SROs, 6 UOs, 8 AUOs. with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26- 1, as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-Q0999-920115, Rev. 22, APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepared O .. ,_

Approved:
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-251
Verification & Validation Team Members: (Name/Organization)
Bradley Sager, Operations
Darren Sloas, Fire Operations

Criteria:
Diagnostic Instrumentation:
(Instrumentation should be available to verify that the manual action accomplished the
intended objective)
Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI injection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.
Unit 1 credited instrumentation: 1-LI-3-58B, Reactor Level; 1-PI-3-74B, Reactor
Pressure; I -TI-64-162, Suppression Pool Bulk Temp: I -LI-64-66 . Suppression Pool
Water Level; I-PI-64-160A, Drywell Pressure
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B. Reactor
Pressure; 2-1I-64-162, Suppression Pool Temp; 2-LI-64-159A, SuRpression Pool Water
Level, 2-PI-64-160A, Drywell Pressure
Unit 3 credited instrumentation: 3-LI-3-58A& B, Reactor Level; 3-PI-3-74A & B.
Reactor Pressure; 3-LI-64-54A, 3-LI-64-159A & 3-LI-64-66, Suppression Pool Water:
Level, 3-TI-64-161 & -162, Suppression Pool Temp- 2-TI-64-52AB, Drywell Temp;
3-XR-64-159 & 3-PI-64-160A, Drywell Pressure



ND-Q0999-2008-0007 Rev. 9
Attachment 2 - Sheet ei.

Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RI-R pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-920115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/Temp/Smoke/Fumes: A fire in this zone is contained by the
installed fire barriers with fire dampers isolating the HVAC ducts from the adjacent fire
areas. Procedures are in place to initiate HVAC zone isolation as required with smoke
eiected outside the building with portable ejectors through the Turbine building railroad
bay, the radwaste outside door or intake pumping station outside door. An operator does
not enter the fire area during SSI performance and the adjacent fire areas are separated by
three hour fire barriers.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. The PMTI also verifies
and documents as adequate the communications between operators at the field
components and the Main Control Room or Backup Control. Panel. as appropriate. The
F2/F4 radio repeaters designated for Appendix R use have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 25I1). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adiacent
board room would have one available.
No PPE other than normal PPE is required for this fire area since there are no manual
actions in the fire area itself within the first two hours.
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Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: O-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2. 2-3, 3-1, 3-2, 3-3, and
16. Operators utilize the ladders staged for EOI use on El. 565, these ladders are
secured in place with EO1 orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
O-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms 1 B, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @ 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-20030048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Soonsors. with comments incornorated at each tnrocess tnhase.
and reviewed by Drocedure Snonsors with comments incomora d at each nrocess phase
if reuuired.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 20 6

2.0 60/90/120 22:33
3.0 120 29:54

2 1.0 20 3
2.0 60 8:30
3.0 120 13:15

3 1.0 20 2:45
2.0 90 7:30
3.0 120 11:21
4.0 120 20:21

4 1.0 60 5:30
2.0 120/600 9
3.0 180 13:30

5 1.0 120 2:45
2.0 180 9:15

6 1.0 10 3:10
20 9:05

2.0 120 13:40

7 1.0 2880/720 6:15

8 N/A

__________________________________________ I __________________________________________ I __________________________________________ I __________________________________________
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Staffing:
(Evaluate if shift staffing is adequate to perform the required' manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS, has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Manager, 3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit, two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1, as reouested by Fire Captain or Incident.
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training;
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Regual Cycle I and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048, Rev. 6, Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8, Appendix R Analysis Intraplant Communications System
ND-Q0999-920115, Rev. 22,. APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepared. Laf e •-

Approved: L-.

I
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Verification and Validation
Appendix R Manual Actions

SSI Number: O-SSI-2511
Verification & Validation Team Members: (Name/Organization)
Bradley Sager, Operations
Darren Sloas, Fire Operations

Criteria:
Diagnostic Instrumentation:

(Instrumentation should be available to verify that the manual action accomplished the
intended objective)

Evaluation of Instrumentation
Reactor pressure indication from 0 to 1,200 psig and reactor water level from -155 inches
to +60 inches (instrument zero at 528 inches above vessel bottom) are provided. The
reactor pressure indication provides a full range of possible reactor pressure. This gives
the operator the necessary information to depressurize and to operate the LPCI pump in
providing makeup inventory. The reactor water level indication provides a range of
conditions where the operator may have to initiate depressurization for LPCI iniection or
to trip any high pressure systems which have spuriously operated. Suppression pool level
and temperature indications are provided to confirm the availability of the suppression
pool as a heat sink during the post fire shutdown process. Drywell pressure and/or
temperature indication will be used with reactor vessel pressure and level to provide the
operators with additional monitoring to initiate manual blowdown if necessary for areas
where HPCI and/or RCIC are available. This depressurization action is currently called
out in the existing safe shutdown instructions (SSIs) see Section 3.7.3.8 of the Safe
Shutdown Analysis for further details. In addition to the reactor pressure and water level,
suppression pool level and temperature indications and drywell pressure and temperature,
information on equipment status, such as breaker position and valve position, is available
for the operator. The post fire shutdown procedures are based on the availability of the
identified instrumentation. Therefore, the minimum SSDS instrumentation capability is
sufficient for safe shutdown.

Unit 1 credited instrumentation: I-LI-3-58B, Reactor Level: 1-PI-3-74B. Reactor
Pressure- 1-TI-64-162, Suppression Pool Bulk Temp; 1-LI-64-66. Suppression Pool
Water Level, I-PI-64-160A, Drywell Pressure; I-TI-64-52AB, Drywell Temp
Unit 2 credited instrumentation: 2-LI-3-58B, Reactor Level; 2-PI-3-74B, Reactor
Pressure: 2-TI-64-162, Suppression Pool Temp; 2-LI-64-159A, Suppression Pool Water
Level; 2-PI-64-160A & 2-PI-64-67B, Drywell Pressure, 2-TI-64-52AB, Drywell Temp
Unit 3 credited instrumentation: 3-LI-3-58A& B, Reactor Level- 3-PI-3-74A & B.
Reactor Pressure: 3-LI-64-54A, 3-LI-64-159A & 3-LI-64-66, Suppression Pool Water:
Level, 3-TI-64-161 & -162, Suppression Pool Temp; 2-TI-64-52AB, Drywell Temp;
3-XR-64-159 & 3-PI-64-160A. Drvwell Pressure
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Environmental Considerations:
(Radiation Levels, Emergency lighting, Temperature and Humidity, Fire effects such as
smoke and toxic gases)
Radiation Levels: With the reactors scrammed, MSIVs closed, and MSRVs open to
suppression pool, radiation levels in the reactor buildings are acceptable for equipment
operation. No actions are required in the first 8 hours below El. 565 in the reactor
building, in the area of the RHR pumps or suppression pool, and no actions are required
at any time in the RHR heat exchanger rooms. Emergency Lighting: The emergency
lighting calculation ND-Q0999-920115, identified all required Appendix R lighting, and
DCN 51092-03 PMTI functional testing confirmed that the emergency battery pack lights
operate as designed and provide the required minimum illumination levels for the
ingress/egress path and adequate lighting at the essential equipment requiring manual
actions. Each battery pack had normal AC power interrupted and illumination levels
measured. HVAC/Temp/Smoke/Fumes: A fire in this zone is contained by the
installed fire barriers with fire dampers isolating the HVAC ducts from the adjacent fire
areas. Procedures are in place to initiate HVAC zone isolation as required with smoke
eiected outside the building with portable ejectors through the Turbine building railroad
bay, the radwaste outside door or intake pumping station outside door. An operator does
not enter the fire area during SSI performance during the first 48 hours and the adjacent
fire areas are separated by three hour fire barriers.

Communications:
(Verify coordination between AUOs and MCR can be accomplished free from fire
damage)
The communications calculation ED-N0244-890050, identified credited Appendix R
radio communication channels for each fire area. DCN 51092 Test Scoping Document
and resulting PMTI established the minimum testing required for radio system coverage
utilizing the credited systems from the referenced calculation. The PMTI also verifies
and documents as adequate the communications between operators at the field
components and the Main Control Room or Backup Control Panel, as appropriate. The
F2/F4 radio repeaters designated for Appendix R use have a 3-hour UPS system to ensure
radio availability during the first 3 hours of an Appendix R event.

Special Tools:
(Evaluate the need for special tools or PPE and verify such items are dedicated and
readily available)
The only special tool identified for use in the SSIs is the racking tool for the actions to
rack 480V Shutdown Board breakers to TEST position in certain fire areas (1-3, 1-4, 2-3,
2-4, 2-5, 3-3, 3-4, 10, 11, 14, 16, 2511). There are racking tools affixed to the wall in each
480V Shutdown Board Room, and if one racking tool was missing then the adiacent
board room would have one available.
No PPE other than normal PPE is reouired for this fire area since there are no manual
actions in the fire area itself within-the first 48 hours.
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Accessibility:
(If special access equipment such as ladders or keys is needed, verify their availability)
Ladders are required on El 565 in each reactor building, to access the CAD valves (120
min action), in the following: 0-SSI-1-1, 1-2, 1-3, 1-5, 2-1, 2-2, 2-3, 3-1. 3-2. 3-3, and
16. Operators utilize the ladders staged for EOJ use on El. 565, these ladders are
secured in place with E0I orange locking tabs, chains and padlocks (GGMKA keys
issued to AUO). The integrity of the orange locking tabs and padlocks are monitored
daily by on shift Operations personnel and logged in NOMS or the associated
0-GOI-300-1 operator round sheets. Where access to areas which have Security
padlocks, such as Electric Board Rooms lB, 2B, 3B access doors to the Reactor
building and U-3 Cardox tank room from outside, Security is notified at time zero to
have Security personnel unlock these padlocks to allow access where the Operator has
actions @Oa 20 minutes or greater (0-SSI-12, 0-SSI-13 and 0-SSI-16).

Procedures:
(Review procedural guidance to ensure that it is adequate to perform the required action)
The procedures were developed to implement the requirements of ED-Q0999-20030048
Revision 6, Appendix R Manual Action Requirements, desktop reviewed by operators,
walked down several times by numerous field operators, reviewed by Independent
Qualified Reviewers to ensure each required action was incorporated into the procedures
and reviewed by procedure Sponsors, with comments incorporated at each process nhase
if 

required.

if required.
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Timing Validation:
(Evaluated the capability of operators to perform the manual actions in the time available
before the plant will be placed in unrecoverable condition)

Attachment Section Time Action Time Action
number Number Required (min) Completed (Min)
1 1.0 10 4:30

20 5:20
2.0 60/120 20:40

.3.0 90 23:55
4.0 120 29:55

2 1.0 10 3:00
20 3:45

2.0 60 7:15
3.0 120 9:15
4.0 180 11:45

3 1.0 20 6:30
2.0 120 9:50
3.0 180 13:35

4 1.0 60 5:30
2.0 120/600 9
3.0 180 13:30

5 1.0 120 2:45
2.0 120 6
3.0 180 12:30

6 1.0 20 7:36
2.0 120 11:36

7 Long Term 720/2880 *6:15 same as 251
actions

8 N/A
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Staffing:
(Evaluate if shift staffing is adequate to perform the required manual actions and safely
operate the plant)
OPDP-1, CONDUCT OF OPERATIONS. has been revised to address increased staffing
levels for implementing the three unit Safe Shutdown Instructions. The new staffing
level consists of 1 Shift Managcr,,3 Unit SROs, 6 UOs, 8 AUOs, with the
Incident Commander position filled by another qualified individual. The increased
staffing level designates an SRO for each Unit. two UOs per unit to accommodate the
additional MCR board actions for load shed/diesel generator operation, and eight AUOs
allows for implementation of the field manual actions as well as any ventilation system
alignments that may be required by 0-AOI-26-1. as requested by Fire Captain or Incident
Commander to facilitate smoke/gas removal, prior to entering the SSIs.

Training:
(Evaluate if frequency of operator training on the manual actions and associated
procedures are adequate)
The Safe Shutdown Instruction training is conducted biennially and consists of
classroom and JPM training. SSI training was conducted in 2006 Requal Cycle 2 for
existing 2/3-SSIs and during Cycles 4 & 6 for the three unit SSIs. Three unit SSI training
is continuing in 2007 Requal Cycle 1 and is currently scheduled for an additional cycle
during 2007.

References:

Fire Protection Report, BFN Units 1, 2, 3, Rev. 0 (Version B)
ED-Q0999-20030048, Rev. 6. Unit 1, 2, and 3 Appendix R Manual Action Requirements
ED-N0244-890050, Rev. 8. Appendix R Analysis Intraplant Communications System
ND-00999-920115, Rev. 22. APPENDIX R - Location of Emergency Lighting

Based on the assessment of the above criteria, this SSI is considered verified and
validated for use at BFN.

Prepare' 0
Approved:


