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My paper riovides a review of the Peer Audit Process at Ontario
Hydro and then some concrete examples of some lessons learned.

First, let's review the process review.

In the oral presentation I do not intend to cover everything
written in the paper but just to highlight certain areas as I go
through it.



Introduction

In the mid 1980s there were some signs that Ontario Hydro's
nuclear program performance was deteriorating. Such signs
included increased maintenance backlog, increased number of
jumpers, decreased capacity factors and increasing
regulatory concerns.

Factors influencing this deterioration were:

(a) Pressure tube creep and hydriding rates were excessive
leading to increased reactor maintenance and early
pressure tube replacement in Pickering NGS-A and Bruce
NGS-A.

(b) Preventive maintenance was reduced to a minimum owing
to manpower and budget restraints. This led to more
forced outages, deratings and breakdown maintenance as
the urgent was dealt with rather than the important.

(c) New systems were installed in the older units,
Pickering NGS-A and Bruce NGS-A, in order to backfit
safety related s_-_em improvements principally to meet
increased regulatory requirements. This put additional
strain on tight resources to assist with the installa-
tion, commissioning, testing and maintenance of these
systems that generally increased the complexity of
units. Again this led to a reduction of preventive
maintenance.
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Shown in Table are the 10 Precursors to Declining Performance.

TABLE 

10 KEY PRECURSORS TO DECLINING PERFORMANCE

1. Acceptance of low standards of performance.

2. Line management and workers not held accountable.

3. Ineffective management monitoring of performance.

4. Insufficient direction provided by management.

5. Deficient control room activities.

6. Inadequate procedures.

7. Ineffective training.

8. Insufficient use of operating experience.

9. Root causes not determined.

10. Design configuration not controlled.
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Table 2 shows the Attributes of Excellent Plants. As a test for
yourself, see how you think these apply to your plant then ask
some of your staff.

TABLE 2

ATTRIBUTES OF EXCELLENT PLANTS

1. Personal involvement of management in directing
improvements.

2. Effective corporate support.

3. Strong focus of line management on goals.

4. Excellent development program for supervisors.

5. Ability to learn from experience.

6. Cult:ivation of team work.

7. Long-range outlook in developing plans.

8. Delegation of responsibility to the lowest level.

9. Enthusiastic stable staff.

10. Strong training programs.

11. Effective and efficient use of manpower.

12. Workers motivated to assume responsibility.

13. Effective engineering input.

14. Strong preventive maintenance programs.

15. Extensive refurbishing of equipment.

16. Maintenance of a clean orderly plant.

17. Application of safety related controls to all equipment.

18. Careful selection of supervisory personnel.

19. Extensive outage planning effort.
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Soon after the TMI event in the US in the early 80s, INPO,
the Institute of Nuclear Power Operators was formed to help
and improve the Nuclear Generating Industry by:

- event analysis and information exchange

- upgrading industry approach to training

- assistance programs

- evaluation of station performance



Ontario Hydro sent senior staff on attachment to INPO for 1 to
24 months to learn their evaluation process and adapt it to the
CANDU system.

The first peer evaluations were conducted in 1987 at Bruce NGS-B
and Bruce NGS-A. Since that time evaluations have also been
conducted at Pickering NGS and Darlington NGS. It is planned
that the evaluations will be conducted every 2 years at each
facility.

The results identified significant deficiencies in the nuclear
program and led to substantial resource increases at all stations
over the next few years.

Currently, five senior Nuclear Generation Division and Health and
Safety Division staff have been trained as evaluators and/or team
managers at INPO. Two more will complete their INPO assignment
shortly and others are being selected to undergo training at
INPO.

The evaluations completed and planned are identified in Table 3.
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TABLE 3

Peer Evaluations Completed/Scheduled

1987 1988 1989 1990 1991

Bruce NGS-A x x -S

Bruce NGS-B x x S

Pickering NGS x x

Darlington NGS x

Bruce HP x

Bruce NPD-S x

Corporate S

X = Completed
S = Scheduled

Peer evaluations are conducted every 2 years. A follow-up or
mini-evaluation is conducted I year after each evaluation to
determine progress towards rectifying the findings.
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2.0 PEER EVALUATION PROCESS

The objectives of the Peer Evaluation are:

To assess the extent to which the station is operated
safely and reliably.

To promote excellence in the operation, maintenance and
support the plant.

The knowledge and performance of station personnel, the
condition and performance of systems and equipment, the
quality of programs and procedures, and the effectiveness of
station management are all assessed. This is generally ac-
complished by reviewing the appropriate programs, policies
and procedures for adequacy and BY OBSERVING STATION PER-
SONNEL PERFOR14ING THEIR DAY-TO-DAY WORK. The team spends
the vast majority of its time in the field. They perform
their evaluation with as little impact on station personnel
as possible (however, that does not mean zero!).

The evaluation team is led by a team manager and consists of
approximately 15 evaluators. The team typically has over
200 years of nuclear experience. The following areas are
evaluated:

- Organization and Administration (OA)
- Operations (OP)
- Maintenance (MA)
- Technical Support (TS)
- Radiological Protection (RP)
- Chemistry (CY)
- Training and Qualification (TQ)
- Planning (PL)

Time utilization during the evaluation is iportant. Plant
procedures, operating data and activity schedules are
reviewed in advance so team members can prepare before
arriving at the station.

Approximately six weeks before the evaluation, the team
Manager visits the station to meet with the Station Manager
to discuss details of the evaluation and associated arrange-
ments.



The evaluation work begins with eight days of training and
preparations. Training includes the various evaluation
techniques to be used at the station. Evaluators review
recent plant data, reports, and procedures so that they are
acquainted with the station policies, procedures, and per-
formance. Normally the final three days of preparation are
conducted at site. Administrative details such as security
clearance and orange badge training are dealt with at this
time.

During the 2 week period, the evaluation team meets daily to
share information and discuss what has been observed. As
well, each evaluator meets daily with a station counterpart
to discuss activities and observations. Site activities
culminate with a debriefing of station management. Each
evaluator having responsibility for an evaluation area dis-
cusses all issues relative to that area. Questions are
answered and the debriefing is conducted with candour and in
a spirit of cooperation.
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3.0 PEER ORGANIZATION AND PROCESS

3.1 Team Organization

As stated previously, the evaluation team consists of indi-
viduals experienced in their evaluation area and nuclear
management in general.

3.2 Team Manager

The evaluation team must be properly coordinated and
directed. This task is the basic function of the team man-
ager. He has overall responsibility for conducting the
evaluation and for relaying the findings of the team to
plant and corporate management. Normally the team manager
is or has been a station manager and reports to the Assist-
ant to the Vice-President, Production Branch for all matters
related to the evaluation. During the plant evaluation, the
team manager may also evaluate or assist in the evaluation
of one or more areas. His plant counterpart is the plant
manager.

3.3 Organization and Administration Evaluator

This person reviews overall station management. Areas
evaluated include the station organization; policies; effec-
tiveness of meeting commitments; management and supervisory
monitoring of station performance; planning for an adequate
staff of qualified personnel; industrial safety; station
nuclear safety oversight; and quality assurance.

3.4 Operations Evaluator

This person reviews the performance of that portion of the
station organization that is tasked with operating the plant
equipment. Areas evaluated include the effectiveness of the
organization, the manner in which the staff conducts oper-
ations, how plant and equipment status is controlled, the
quality of station operating procedures and documents, and
the quality of plant facilities and equipment.

3.5 Maintenance Evaluator

This person's review includes organization and administra-
tion, how well maintenance activities are conducted, the
effectiveness of the work control system, the material con-
dition of the plant, the quality of aintenance documenta-
tion, maintenance facilities and equipment and material
management.
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3.6 Technical Support Evaluator

Those sections that provide engineering and technical exper-
tise are covered by the TS evaluator. Station performance
is evaluated in the areas of surveillance testing, the docu-
ment control program, investigation of operating incidents,
implementation of plant modifications, optimization of fuel
performance, plant performance onitoring, the quality of
technical documents, and the station's usage of industry
operating experience.

3.7 Training and Qualification Evaluator

This person reviews all training functions related to site
staff. Areas evaluated include facilities, new employee
training, training programs for supervisors and managers,
all operators, maintenance personnel, technical staff, chem-
istry personnel, and emergency response personnel and sinu-
lator training.

3.8 Radiological Protection Evaluator

This person reviews the organization and operation of the
station radiological protection program. The review
includes the organization and staffing of the Healthy
Physics Section and Radiation Control Unit, the qualifica-
tion of all personnel in radiological protection, how exter-
nal and internal exposure is monitored and controlled, how
instrumentation and dosimetry are maintained and used, and
how radioactive contamination and waste are controlled

3.9 Chemistry Evaluator

This person reviews the organizations that are responsible
for station chemistry. His review includes the organization
and staffing of the chemistry group, how well station chem-
istry personnel are trained to perform their jobs, the con-
trol of chemistry and laboratory activities, and how radio-
active effluents are controlled.

3.10 Planning Evaluator 

This person reviews the effectiveness of all station plan-
ning functions. Specific topics evaluated include planning
unit organization; operational planning; outage planning;
and planning of modification work.
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4.0 OBSERVATION PROCESS

A measure of the effectiveness of plant procedures and pol-
icies is how well they are carried out. During the evalu-
ation, the evaluation team will focus on those aspects of
the station organization that are important in achieving
quality or high standards in the end product. The commit-
ment to meeting the performance objectives and criteria
requires plants to strive for excellence in each performance
area. HOW STATION PEOPLE PERFORM, RATHER THAN HOW WELL A
PROGRAM IS WRITTEN, IS THE BOTTOM LINE IN ACHIEVING EXCEL-
LENCE.

An observation is a critical look by an evaluator at the
performance of an activity that leads to an objective, fac-
tual, written report of the performance witnessed during the
conduct of the activity.

The site work consist of observing station personnel per-
forming their day-to-day work. During their observations
the evaluators may ask questions and take notes. However,
names are not recorded, and any comment or observation is
strictly anonymous. Prior to the actual commencement of
site work, an opening meeting is held with the evaluation
team and the various plant stakeholders. The stakeholders
include senior section representatives, Production Manager,
Operating Superintendent, Maintenance Superintendent, Tech-
nical Superintendents, and employee organization representa-
tives, eg. Chief Union Stewards. During the session, the
importance of the evaluation is stressed as well as the
process is explained, eg. done by observation and talking
with people in the field. It is stressed that people's
identities are not recorded as what people are observed to
do generally reflect what the people believe management
accepts or implicitly condones, eg. the Peer Evaluation is
not primarily a judgment of people, but of the systems the
people work within.

Those activities that are observed to be performed in a
generally acceptable manner are not written as observations.
Unfortunately written observations of such performance are
of little value to management in improving station perform-
ance.

Written observations from each evaluation area are compiled
by the team manager into a observation package. This
package is given to the station at the conclusion of the
evaluation along with support team concerns about aspects of
plant performance.
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Although any activity may be observed, the evaluation team
concentrates on those activities that potentially have the
most significant effect on safety and reliability. In the
operations area for example, observations are made of shift
turnovers, operator rounds and surveillance testing.

Where a particular activity is performed by many plant
people, several observations of the conduct of that activity
are performed to assess performance in a generic sense.
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5.0 REPORTS

As observations are performed by the team, the details of
the observations are provided to the team members at the
daily team meetings.

The magnitude, seriousness, or repetitiveness of performance
problems noted during observations could lead to findings in
the formal evaluation report. On the other hand, even if no
finding is made from problems observed, the counterpart
discussions and the written observation provide station
management with information that can be used constructively
to improve the performance of that activity.

During the evaluation, each team member meets frequently
with his station counterpart to discuss the details of the
evaluation. The purpose of the counterpart meetings is to
ensure that no misunderstandings exist about concerns.

Prior to leaving the station at the end of the evaluation,
the team meets with station management, the Exit Representa-
tive and the Director, NGD, to discuss all the strengths and
potential findings in each area. --. ,Lis discussion should
identify to the station all potential findings, strengths,
and good practices that may later be placed into the formal
evaluation report. It also provides station management an
opportunity to clarify any misperceptions the team may have
concerning station performance.

The evaluation team completes its report during the week
following the evaluation. It is composed of findings,
recommendations, strengths and good practice; and is called
the exit package. This is presented to the Station Manager,
the Director of NGD, and the Vice-President, Production
Branch by the team manager and exit rep at a formal exit
meeting held within 2 weeks after the evaluation. This exit
meeting serves two purposes. First, it allows the Vice-
President, Production Branch, who did not participate in the
evaluation, to understand the issues and areas for improve-
ment. Second, it provides an opportunity for the station to
comment on the findings and correct any inaccuracies.

Neither the facts used to support each finding nor the
observations written during the evaluation are placed into
the evaluation report.

The first draft is reviewed and approved by the exit repre-
sentative for the evaluation. It is then printed and mailed
to the station along with a request that the station provide
written action plans for correction of the findings in the
evaluation report.
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When the station action plans are received, they are
reviewed by the team manager and exit representative to
ensure the intended actions will address the performance
problems, eg. NOT THE SYMPTOM--IDENTIFIED IN THE FINDINGS.
The station is expected to correct each finding but is not
obligated to follow the recommendation published in the
evaluation report. After inclusion of the station action
plans, approval by the Director of NGD and the exit rep, the
report is published as the final evaluation report.
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Peer Evaluation Results
For Ontario Hydro Nuclear Operations

The first evaluations were performed at BNGSB and BNGSA in 1987.
I had the Pleasure of having the first one in 1987 at BNGSB and
then transferred to BNGSA and had the second one. The initial
results at all stations were quite poor. INPO has a rating scale
of to where is the equivalent to being able to walk on
water and means you would not recognize water. Initially all
stations were close to 5. In 1989 a mini audit was done at BNGSA
and BNGSB. These mini audits only review the performance in
those areas noted in the original audit. Improvement was noted
in many areas. To this end an over-all quality improvement
program has been implemented at each NGD Generating station.

These issues were identified through Peer Evaluations of Ontario
Hydro nuclear stations.

All issues listed are clearly not applicable to each Ontario
Hydro nuclear facility. However, each issue listed does have
broad applicability among nuclear f_ilities.

A conscious effort is made to keep the list short, to focus on
important current issues as the Peer Evaluation Section sees
them. The list will be updated annually with a status in addres-
sing the presently listed issues.

1. Management and Supervisory Involvement

(a) Management expectation for workers to perform to high
standards is not always clearly identified or communi-
cated to workers.

(b) Many supervisors do not devote sufficient time to
observing, correcting, and training personnel. As a
result, some maintenance and operations activities are
not consistently performed to desired standards.

(c) Inspections by station and corporate managers to deter-
mine plant conditions are not performed in sufficient
depth nd frequency to identify areas needing improve-
ment.

2. Plant Conditions

(a) The material condition of some plants reflects a need
for additional attention. Material deficiencies
include steam and water leaks, oil leaks, damaged
insulation, and defective and missing equipment.
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(b) Housekeeping and cleanliness deficiencies in many areas
of some plants indicate a need for increased management
attention.

(c) Maintenance job sites are frequently not restored to a
pre-maintenance housekeeping condition.

(d) Storage areas for tools, equipment, chemicals and oils
need to be clearly established and identified.

3. Configuration Management

Modification control programs are not effectively managed
and coordinated to support plant operations. Problems
include:

(a) The number of temporary modifications/jumpers is often
excessive, resulting in an adverse impact on operators'
and workers' knowledge of plant configuration. Some of
these temporary modifications/jumpers have been in
place for a long period of time.

(b) The quality of some modifications does not represent a
high standard of design, construction and maintenance.

(c) Some temporary modifications/jumpers for safety systems
are not reviewed and approved at the appropriate level
of station management.

(d) The change control process is sometimes not implemented
with the same rigor for computer software changes as it
is for plant hardware/equipment changes.

(e) Modifications are sometimes made without the appropri-
ate document revisions (such as flowsheets, drawings,
operating manuals, procedures and training manuals) or
personnel training.

4. Safety System Test Progra

(a) Some safety system tests and calibration of some safety
system instruments are not performed at the required
frequency.

(b) Safety system testing can be suspended for significant
lengths of time without the appropriate level of appro-
val.
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(c) Deficiencies identified through safety system tests are
not always corrected in a timely manner.

(d) Some systems related to safety do not have complete
testing.

5. Technical Surveillance Program

(a) Technical Section personnel do not routinely inspect
plant systems and equipment to ensure the systems and
equipment are maintained in optimal condition.

(b) Technical Section personnel do not always effectively
monitor and trend test results, maintenance reports and
performance indicators to monitor system and equipment
performance and take appropriate corrective actions.

(c) Technical Section personnel need to review operating
manuals and procedures to ensure self-consistency,
consistency with design assumptions, consistency with
plant odifications and the inclusion of temporary
changes.

6. Operations Activities

The lack of clear directions and expectations, combined with
the absence of supervisory monitoring, results in an incon-
sistent and sometimes inappropriate level of operations
performance.

(a) Control room standards are inconsistent and activities
do not always reflect high expectations.

(b) Field operators do not always perform good quality
routines, nor always comply with station radiological
protection and safety requirements.

(c) Safety System Tests are not always executed under the
direct control of licensed personnel.

(d) Field aids are frequently not effectively controlled.
As a result, inappropriate revisions of flowsheets,
procedures and operating memos, annotated aids and
notes exist in the field as aids to perform work activ-
ities.



7. Maintenance Activities

Insufficient planning, coordination and support of mainten-
ance activities result in reduced performance of some sys-
tems and equipment.

(a) The work control system does not accurately reflect
plant material deficiencies and the backlog of work.

(b) The priority for preventative and predictive mainten-
ance is not sufficiently high to ensure a low backlog
of such maintenance.

(c) Maintenance is sometimes performed without a procedure,
with an unapproved procedure, with an annotated pro-
cedure, or with an inadequate procedure.

8. Chemistry Control Program

Station and corporate managers place insufficient emphasis
on, and support of the chemistry program at nuclear sta-
tions.

(a) The importance of chemistry in preventing deterioration
of components and in minimizing radiation levels, is
not recognized. As a result, chemistry programs do not
effectively and efficiently monitor station chemistry
conditions.

(b) There is not corporate chemistry program document to
identify the objectives of the chemistry program,
responsibilities, program requirements and chemistry
specifications for the nuclear stations.

(c) Trends are not routinely used to monitor equipment
performance and control plant chemistry.

(d) On-line chemical monitors are not effectively used to
monitor and control plant chemistry. Some monitors
have long-standing deficiencies. Some important chemi-
cal parameters do not have on-line monitoring.

(e) An effective quality assurance program for chemistry
sampling and laboratory analyses has not been imple-
mented.

(f) Chemicals, oils and cleaning agents are not effectively
controlled to prevent improper use, personnel hazards,
or inadvertent introduction in plant systems or the
environment.
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9. Radiolocfical Protection

Station managers and supervisors are not sufficiently
involved in promoting high radiological protection standards
and performance.

(a) Managers and supervisors do not enforce adherence to
radiological protection procedures.

(b) The contamination control program does not minimize the
contamination of clean areas, equipment and personnel.
As a result, contamination is sometimes found outside
the radiation area.

(c) Solid radioactive waste controls do not minimize the
volume of radioactive waste.

(d) The control of work involving internal or external
exposures is not sufficiently effective to minimize the
potential for unplanned exposures.

10. Planning

The planning and coordination of work sometimes lack
coordination and priority setting.

So much for the theoretical, process part. Now what about some
actual lessons learned from the process.
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In this part I want to briefly run over some actual examples of
lessons learned.

1. One of the Peer Evaluation recommendations read:

7(b) The priority for preventative and predictive main-
tenance is not sufficiently high to ensure a low
backlog of such maintenance.

In short, what the evaluators were saying is there was not
enough attention being paid to preventive maintenance.

It was true. For various reasons, including decreased
budget levels which controlled available dollars and
manhours and increased sudden and unexpected major problems,
preventive maintenance did decrease significantly. Because
of budget and staff limitations we generally did maintenance
on items that leaked on the floor, sparked or made grinding
noises or reduced power output. It didn't do any of the
above, the implied theory was "If it is not complaining, do
not be proactive and look and therefore, certainly don't
fix it".

Here are a number of examples:
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SERVICE WATER PUMPS

They were installed in 1973 and were placed in-service in
1975. They ran and ran and ran with no maintenance atten-
tion.

In April of 1989, an operator noticed that the pressure
gauge on the output of one pump read zero pressure. Sus-
pecting a defective gauge, the gauge was replaced with the
same result. The pump was removed and the shaft was found
to be broken. The lower wear rings were gone - worn away.
The impeller vanes were eroded all the way through and the
stationary vanes likewise. This required a really signifi-
cant maintenance effort seeing that we had 6 pumps and all
with similar numbers of operating hours. Shortly after the
first pump was removed a second pump failed at the shaft.

The major effort to get new shafts, new impellers and to
repair the stationary vanes was initiated. It took over a
year to overhaul eight of these pumps. There were reactor
safety concerns as some of the pumps were Class III to
provide back-up cooling water to the reactor systems.

MORAL: Don't neglect routine inspection and overhaul of
water pumps. Have a good Preventive Maintenance
Program.
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1.2 STEAM TRAPS

A second example is that of steam traps. We use various
types of steam traps in the power train systems, on steam
lines and turbine drains and also on the building steam
heating system. We had no scheduled inspection or mainten-
ance system on any of the 1000 traps at Bruce A. The conse-
quences of failed traps can be severe. Failed traps can:

1. Cause equipment damage ranging from turbine blade
damage due to water backing up from traps failed shut,
(or)

cause water hammer damage from steam blowing through
traps and condensing suddenly in condensate headers and
damaging piping and it's supports. (We had examples of
this.) (or)

cause steam heating coils to freeze and burst the coil
when the trap fails shut. (We have done this many
times.)

2. Waste valuable energy/fuel/money. our assessment is
that we were wasting'250 k$ annually in this regard.
We now have a Steam Trap Maintenance Management Pro-
gram.

The Steam Trap Management Program is a Computerized Predic-
tive Maintenance Program. It uses two independent 'methods
of inspection to establish the condition of a steam trap.
The repairs and replacements of steam traps are done on the
basis of diagnostic results. This enables us to allocate
our resources to fix only the bad traps.

Figure-1 is a smary report of our first inspection survey
completed recently. It explains current situation of our
steam trap performance. 500 traps were inspected giving a
failure rate of 49.6%. 21.4% blowing/leaking traps waste
about 250,000 worth of live steam per year. 11.2% failed-
closed traps contribute to waterhammer problems and reduce
equipment performance on which they are installed.

With this program in place, we expect to achieve trap per-
formance level of 90% by December 1992, compared with cur-
rent level of 51%. This will save us about 250,000 per
year in steam savings only. The other potential benefits
include enhanced performance of equipment like Heat
Exchangers, Fan Coil Units etc., and reduction in waterham-
mer in the steam piping.
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All steam traps at Bruce NGS A are inspected twice a year
using Troubleless Valve Company diagnostic device TM1. This
device combines ultrasonic and temperature techniques to
establish the condition of a steam trap. A trap management
software contains steam trap database and facilitates fail.-
ure analysis. The trap diagnostic device and trap manage-
ment software communicate electronically thus eliminating
any paper work. The steam trap repairs and replacements ae
done using Station Deficiency Reporting process.

The cost of software and hardware purchased for trap diag-
nostics is about 24,000. It took about 6 man-months to
develop and implement this program. No extra resources were
required for implementation of this program.

A total of training seminars were held in 1990/91 by
Maintenance Support Unit for operators and mechanical
maintainers to keep them abreast of the program, new devel-
opments and findings. The on-site training organization and
Yarway Corporation assisted greatly in implementing the
required training programs for staff.

The Preventive Maintenance crew in the Mechanical Mainten-
ance Unit has the ownership of this program and is respon-
sible for trap inspections and diagnostics. A dedicated
group of two mechanics from day staff is responsible for
trap repairs.

With the Steam Trap Management Program in place, we now know
we are going to direct our efforts to correct this defi-
ciency situation and monitor it.

MORAL: Have a good Preventive Maintenance Program.
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1.3. HEAT EXCHANGERS

A final example in the Maintenance Area is that of Heat
Exchangers. Again most of the time they operated without
complaint and thus they received almost no inspection or
maintenance.

Therefore, we should not have been surprised when in 1987,
an FRF heat exchanger on the turbine governor sprung a leak
and we discharged 2700 litres of FRF (Tri-Aryl Phosphate) to
the lake or when later the same year the turbine lube oil
heat exchanger sprung a leak and discharged 400 kg of oil to
the lake.

Later the same year, a moderator HI sprung a leak and dis-
charged some 30 Ci/kg water to the lake. We now have a
program of heat exchanger inspection and standards for when
we plug tubes. Inspection will not prevent heat exchanger
wall thinning but will alert you to it so that (a) you can
plug tubes and (b) can order replacement tube bundles on a
timely basis.

MORAL: Preventive Maintenance is important.
What you don't know can hurt you.
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2. HOUSEKEEPING

Another example is that of Housekeeping. The words in the
PEER Evaluation were:

2(b) Housekeeping and cleanliness deficiencies in many areas
of some plants indicate a need for increased management
attention.

From April 1989 until June 1990, we had a very extensive
maintenance outage on Unit 2 When the unit was close to
start-up and the containment areas were supposedly clean and
tidy, the Technical Manager and I went in to inspect con-
tainment. Several people suffered severe shock when seeing
the Manager in "Browns" and a "Plastic Suit". We inspected
for two hours. When we exited, we told the people in charge
of the outage "it may be a 6 out of 10 in tidiness but only
a 4 out of 10 in cleanliness". Start-up was held for 0
days while a THOROUGH clean-up job was done.

The grating floor was filled with fibreglass, bits of con-
crete, welding rod, there were rubber gloves in out of the
way places. In all, another 50 plastic bags of DIRT were
removed from inside containment.

Why worry about cleanliness?

All that dirt is just waiting to plug cooling coils, dryer
desiccant and ECI coolant pump suction lines.

Why did it not meet our expectations?

There had never been a published standard for cleanliness.
There is now a detailed standard. In order for people to
believe you mean what you say, you, the Utility Managers
must say what you mean and then demonstrate that you mean
it. Eg - go and inspect, hold start-up if necessary (and
it is usually only necessary once).

It is also necessary to keep the plant looking reasonably
good, which may mean doing some painting, some reinsulating
and some other maintenance. The following photos give you
some ideas of what can be achieved.
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3. CONFIGURATION MANAGEMENT

Another generic issue that the Peer Audit identif ied was CONFIGURATION
MANAGEMENT. The specific words were:

Modification control programs are not effectively managed
and coordinated to support plant operations. Problems
include:

(d) The change control process is sometimes not
implemented with the same rigor for computer software
changes as it is for plant hardware/equipment
changes.

You may recall that we had quite a significant event during the
early hours of January 23rd, 1990. At that time a fuelling machine
that was locked onto channel C08 east, was lowered by about
40 cm, while still locked onto the channel and with the reactor
at almost full power. The unit was shut down, the situation stabilized,
and eventually, after replacing the channel, the unit was restarted
in June of 1990. Why did this event occur? There is a long complicated
explanation, but the real reason is found in the above wordF

The change control process was not used with the same rigor whE
the fuelling system extension trolley and it associated programmin
was placed in-service in the early 1980s. Change control on softwar
is more difficult to do and it requires a much more thorougl
checkout process. We had not done that and the problem was lyinc
in wait for the right set of circumstances, which occurred in
the early morning of Jan 23rd.

Since that event, we have been much more rigorous with fuelling
handling system software. In fact, we had to install a new piece
of hardware on our fuelling system trolleys. The change was called
trolley locks, which prevents trolley movement in accident situations.
We required several major walk-throughs of the software by independent
experts before we loaded it into the computers. This resulted
in the delay of about 6 months in getting the change into service.
While the regulatory body was not pleased with the delay, they
were quite anxious for us to ensure that the software was adequately
verified before being loaded.

CONCLUSION

There are many more such lessons that we could tell you about, but
the lesson is clear, a PEER EVALUATION will tell you where you stand
relative to excellence and then you had better quickly get about correcting
some of the deficiencies in your program that it has found.

Thanks for your attention, any questions you would care to ask?
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