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High Pressure Injection System
Request For Additional Information

Duke Energy Corporation
March 16, 2000




Human Factors Aspect

= Emergency Opera:ing. Pocedure Projec:
n Validation Process
x Atmospheric Dump Valves

= FeedingEFW to raise Steam Generator's
to Loss of Sub-cooling Margin Setpoint




Risk Aspect

s [urbine Bypass System
s Common Cause Failures
a Configuration Risk Management Program

s Large Early Release Probability for Steam
Generator Tube Rupture and SBLOCA

s HPI RAW < 2




Emergency Operating
Procedure Project

» Integrated Evaluatiori of EOPs

s Streamlined Procedures

+ Immediate manual actions - Two column forr:.at 1o
minimize time used to perform, steps and
contingencies memorized

¢ Specific Rules - Laminated, mounted on contro.
panel, implemented anytime symptom is
recognized




Emergency Operating
Procedure Project

= Time Critical Operator Actions

= Plant Walkdowns
(ladders/locks/labels/..ghing) : -.

s Detailed Simulator Vai.dation




Verification and Validation
Process

a Verifies both writter: cc’rectness &
technical accuracy

n [able-Top validation used where
equipment access not practical

a Walk-through validation used to conduct
step-by-step enactment of actions

s Simulator validation to create dynamic
reproduction of actual responses &
actions




Verification and Validation
 Process

VALIDATION METHODS
CHARACTERISTIC TO BE VALIDATED | Simulator [Walk-Through| Table-Top

Procedure information for management
of the emergency condition is sufficient X X X
& consistent with training |
Procedure information is easily

comprehensible X X X
Compatible with control room hardware X X

Compatible with remotely located

hardware & response X X

Compatible with shiit manning lewvels & |

policies X X

Compatible with plant response X

Accessibility X




Minimum Shift Staffing

Evaluated as part of EOP Zroject

Developed Time Critical Operator Action Matrix

+ Being incorporated into Design Basis Document
Implemented as a Selectes Licensee Commitment
+ 50.59 required to change

SLC will be revised to require additional staff during
operation in Condition B.

Long term initiatives should allow deleting
requirement for additional staff




Non-licensed Operator
Response

n Staffing margin avai;;':\ble
= All NLOs report to a.fected unit

= TBVs primary means for -.eat transfer, high
reliability |

s ADVs on turbine deck just outside CR
a Procedures located at valve
a Entire site, including NLOs, aware of situation

& 75% power with HPI pump 00S




Atmospheric Dump Valve
- Operation

s Procedure Sequence

¢ Open Valve “A”
¢ Open Valve “B”

D <] + When Directed, Open
Valve “C”

C
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Minimal Impact of
Operator Error

s Adequate time to respond

= Simple, straightforward evo:Ution
¢ All 3 valves located together
¢ Adequately labeled

n Dispatching 2 operators provides for peer
checking

a Evolution incorporated in training JPM
m Success requires only 1 0.2 possible flow paths
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ADV Scenario Results

Required within 25 minutes

6 of 6 crews met required time

6 of 6 crews accomplishec within 21 minutes
Average time ~19 minutes

All operators to be exercised during
implementation
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Feeding EFW to Raise Steam
Generator levels to Loss of
Sub-cooling Margin Setpoint

s Required within 20 minutes
a 6 of 6 crews met required time

= 5 of 6 crews accomplished within 14
minutes

= 1 outlier crew accomplished within 18
minutes

= All operators to be exercised during
implementation
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Turbine Bypass System

= TBS availability historically very good

+ Unavailable twice during 50 trips that occurred
from 1/1/88 through 12/31/98, both due to power
supply failure; backup power supply since installed

m HPI/TBS to be monitored via Oram-Sentinel

s Red condition

+ Key safety function immediately and directly
threatened

¢ PORC required to proceed
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Common Cause Failures

= The potential for common cause failure of
redundant components should be considered ir
the risk evaluation of the technical specification
condition when cor.ectivz maintenance is th.e
reason for entry

s Application of the common cau/se failure
probability to the unaffectec. components fo: tne
duration of the AOT is overly conservative
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Common Cause Failures

» Following failure of an H™l component, the
operability evaluation for the remaining
components does consider the common cause
implications of the failure

m A more appropriate time period to assume the
elevated failure probability is 72 hours

+ Time period for operability evaluation

¢ Most common cause failures are readily
identifiable

16




Common Cause Failures

NRC AEOD/INEEL Common Cause Database contains 105
events with common cause implications for HPI systems

¢ 20% involved degradation but no failures

& 20% involved causes with obvious implications for the other

trains

+ 50% involved causes easily detected through operability
evaluation

+ Only 10% had causes that were difficult to determine

If 10% of HPI failures are assumed to have common cause
implications, then only 1% of all HPI failures are likely to
involve an unidentified common cause issue for the
remaining components

17




»/ Configuration Risk Management

= The CRMP (WPMs 607, 608, and 609)
establishes the process by which the
plant staff reviews the risk significance of

- component unavailabilities

s The SENTINEL softwate allows the plant
staff to investigate the risk significance of
multiple component unavailabilities

18




Configuration Risk Management

» The SENTINEL library of PRA results includes
the impact of the exterriai event initiators,
except seismic, in the results

s SENTINEL Safety Funct.on Assessment Trees
(SFATSs) are used to evaluate the impact when
containment related SSCs are removed from
service |

= Through the use of SENTINEL, the CRMP is
not limited to considering only pairs of

equipment out of service
19




Configuration Risk

Management SBLOCA

» The risk significance of the limiting
SBLOCA is estimated to be low

= The same systems (HPI, LPIl, LPSW) are
required to mitigate the small LOCA
regardless of the location

a With addition of the TBVs to SENTINEL,
the assessments provided by the CRMP
tools are judged to be acceptable

20




Incremental Large Early Release
Frequency

» Small LOCA initiated sequences do not
contribute to LERF in any meaningful way
because they have no impact on the
containment pressure control function
and the early containment failure
probability is very low
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Incremental Large Early
Release Frequency

a Steam Generator Tube Rupture initiated
sequences do not contribute significantly to
LERF

¢ Release begins late, > 5 hours after initiation

+ Release fractions of | and Cs are too small,
approximately 1%, to produce early fatalities

» LERF implications of the proposed License
Amendment Request are insignificant
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HPI System RAW < 2

s The treatment of the uifﬁiting small break
LOCA in the HPI License Amendment
Request, for condition C, is conservative
because it does not consider the recovery
potential afforded by the third HPIl pump
or cross-connect valves, HP-409 and HP-

410
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HPI System RAW < 2

s Though not included in the base case PRA for
Oconee, a special case treatment for the
limiting small break case has been conducted
as a sensitivity study

= [ he sensitivity study results indicate that the
limiting small LOCA is not a significant
contributor to the estimated CDF for Oconee
and that the ACDF when a train is placed in
maintenance is approximately a 10% increase
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HPI System RAW < 2

a The HPI design which includes 3 HPI
pumps, and the capability to cross
connect the discharge headers
downstream of valves HP-26 and HP-27

reduces the significance of having a train
OOS and keeps the RAW low
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CLOSING

= Analysis is thorough and comprehensive
¢ Deterministic
+ Probabilistic

= Change justified based on low safety/risk significance

¢ HPI System maintained in accordance with requirements of
SBLOCA analysis

¢ Assured flow via two trains following full power SBLOCA and single
active failure

¢ Defense-in-depth for mitigation of SBLOCA at power conditions <
75% RTP

= Avoid unnecessary and undesirable plant transients

s Success assured using reliable, diverse means
26



Emergency Operating Procedure EP/1/A71800/001

Rule #2 Page 1 of 2
Loss Of SCM Actions
1. IF AT ANY TIME reactor power is < 1%,
THEN perform the following:
1.1 IF < 2 minutes have elapsed since the loss of SCM,
THEN trip all RCPs.
1.2 IF > 2 minutes have elapsed since the loss of SCM,

AND any RCP is still operating,
THEN perform the following:

1.2.1 IF RCP motor amps are stable and ~ normal,

THEN trip all RCPs.

1.2.2 IF RCP motor amps are erratic or low,

THEN do NOT trip any RCPs.

2. Ensure the following valves are open:
__ 1HP-24 (1A HPI BWST SUCTION)
__ 1HP-25 (1B HPIBWST SUCTION)

1HP-26 (1A HP INJECTION)

IHP-27 (1B HP INJECTION).

2.1 IF both 1HP-24 and 1HP-25 are closed,

THEN ensure Rule # 3, "Piggyback Mode For 1HP-24 And 1HP-25 Failure"
has been performed.

* ¢ « CONTINUED ON REVERSE SIDE

DRAFT 'E' 2-17-00



Emergency Opérating Procedure EP/1/A11800/001
Rule #2 Page 2 of 2

Loss Of SCM Actions

CAUTION: HPI Pump damage may occur if > 2 HPI pumps are operated with only one
suction flow path from the BWST aligned.

3.  Ensure all available HPI Pumps operating.

1A HPI Pump
1B HPI Pump
1C HPI Pump

3.1 IF at least 2 HPI Pumps are operating,

THEN ensure adequate HPI header flow by performing the following:

IF 1A HPI header flow is in the Unacceptable Region of
Enclosure 7.2, "Required HPI Header Flow For Full

HPT",
THEN open |HP-410 (1HP-26 BYPASS).

IF 1B HPI header flow is in the Unacceptable Region of
Enclosure 7.2, "Required HPI Header Flow For Full

HPI",
THEN open 1HP-409 (1HP-27 BYPASS).

32 IF AT ANY TIME only one HPI Pump is running in a header,
THEN  limit HPI header flow to < 475 gpm/pump (include seal injection).

4. Monitor and control Main or Emergency FDW flow as required.
5. IF TBVs CANNOT be controlled,

THEN dispatch two operators to perform Enclosure 7.7, "Operation Of The
Atmospheric Dump Valves".
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