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DIRECT TESTIMONY OF
PAUL F. MCKEE

WHAT IS YOUR NAME, ADDRESS, AND OCCUPATION?

| am Paul F. McKee. My business address is 16760 West Powerline
Street, Crystal River, Florida. | am employed by Florida Power Corporation
("Florida Power" or "the Company”) as the Manager of Plant Operations

Support at the Crystal River Unit 3 nuclear power plant ("CR-3").

WHAT ARE YOUR DUTIES AND RESPONSIBILITIES AS MANAGER OF
PLANT OPERATIONS SUPPORT AT CR-3 AND HOW LONG HAVE YOU
HELD THAT POSITION?

| am responsible for coordinating and supporting intertace tunction. at ZR-
3 between Systems Engineering, Design Engineering, and Operations.
Systems Engineering is responsible for the maintenance of 123 systems
at the plant; Design Engineering is responsible for designing and planning
modifications to the safety, electrical, mechanical, structural,
instrumentation, and other systems at the plant; and Operations has the
responsibility for the day-to-day operation of CR-3. | have held th:s
position since October 1996.

PLEASE DESCRIBE OTHER POSITIONS THAT YOU HAVE HELD AT
FLORIDA POWER AND THE DATES THAT YOU HAVE HELD THEM.




From September 1992 through September 1996, | served as Director of
Quality Programs at CR-3. In that capacity, | was responsible for
conducting regular Quality Control Inspections at the plant of all physical
work (including modifications), all equipment, and all operations. We
conducted these inspactions using personnel who were independent from
the work or functions being inspected. | was also responsible for our
Quality Auditing program. In this connection, | oversaw a diverse group
of about twenty auditors -- including engineers -- who were responsible for
conducting reviews to determine how all programs at CR-3 were
operating, including, for example, the work of design engineers associated
with plant modifications,

| served as Plant Manager of CR-3 from August 1983 through
September 1992. In this position, | was responsible for the day-to-day
operation and maintenance of the plant. | participated in developing and
implementing the plant's strategy for meeting all applicable safety
requirements and for operating the plant in a prudent and cost-effective
manner. In this connection, | reviewed and approved all safety-related
modifications to the plant's equipment and systems.

| served as the Operations Manager of CR-3 from 1979 until August
1983. In this capacity, | was responsible for the day-to-day operation of
the plant. At the same time, | sat on (and occasionally chaired) the plant’s
Plant Review Committee (sometimes referred to as the "PRC"). The Plant
Review Committee conducted reviews of modifications carried out at the

plant in order to ensure that the modifications were performed in




accordance with applicable regulatory procedures and plant policies and
to ensure that the modifications met applicable safety requirements.

| served as Technical Support Manager of CR-3 in 1978. In this
capacity, | acted as the manager of the systems engineers and was
responsible for the engineering support of plant operations.

I held the position of Assistant Plant Manager at CR-3 from 1974
through 1978, as the plant prepared to operate and then started up. |
was responsible for operations, maintenance, and licensed operator
training.

From 1968 through 1974, | served as the Operations Manager of CR-
3 and was involved in the plant design, concept review, operator training,
and the training of personnel to obtain a license from the Atomic Energy
Commission (later succeeded by the Nuclear Regulatory Commission or
"NRC").

Prior to working at CR-3, | worked as a plant enginear at Florida
Power’s Turner power plant from 1966 through 1968. From 1966
through September 1966, | worked as a Results Engineer at Florida Powaer,

travelling throughout the system, testing power plants.

WHAT IS YOUR FORMAL EDUCATION?

| received a Bachelor's degree in Mechanical Engineering from the
Univarsity of Florida in 1964, after studying math and physics at Hobart
College. | received a Bachelor's degree in Nuclear Engineering Science

from the University of Florida in 1969,




WHAT IS THE PURPOSE OF YOUR TESTIMONY?

| will explain the background for the current shutdown of CR-3 and the
reasons why it is reasonably necessary to incur the costs associated with
that shutdown. Because the plant was tasken off line to perform
modifications necessary to restore compliance with Florids Power's
operating license for CR-3, it is helpful to understand the basic
configuration of CR-3, basic regulatory requirements that the Company
must meet in operating the plant, and the process by which modifications
are made. Accordingly, | describe these matters in my testimony. Against
that background, | explain historical modifications and regulatory
requirements leading up to the Company’s decision to take the plant out
of service. Finally, | explain the Company’s decision to anter and then to
extend the current outage, and the reasonable necessity of incurring the

expenses of this outage.

WOULD YOU PLEASE SUMMARIZE YOUR TESTIMONY?
Yes. In my testimony, | provide a general description of the configuration
and operation of CR-3. To summarize, CR-3 is a pressurized water reactor
that produces heat through a process of fission, That heated, pressurized
water is carried to a pair of steam generators where the heat is used 1o
boil water and to produce steam. The steam is used to drive turbines,
which in turn generate electricity.

The plant was designed and builit with certain safety aquipment and
systems called the "Engineered Safeguards system,” which has as its
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fundamantal purpose maintaining the temperature of the fuel below a
certain specified limit. This is necessary to ensure that the fuel does not
cause damage to the facility and, in turn, to ensure that radiocactive
material does not escape from the core.

In order to obtain its license to operate CR-3, Florida Power had to
demonstrate to the Atomic Energy Commission ("AEC," now the Nuclear
Regulatory Commission or "NRC") that the Company had equipment,
systems, policies, and procedures in place that were adequate to provide
a reasonable assurance of safety. This showing was incorporated in a
document called a "Final Safety Analysis Report® or "FSAR" and in
Technical Specifications for the plant, which include design limitations for
equipment, testing and surveillance requirements, and other information
relevant to how the plant will cope with possible emergency situations.
The AEC reviewed and approved the Company's Final Safety Analysis
Report and Technical Specifications in issuing CR-3's operating license,
The operating license incorporates the plant’s Technical Specifications.
The Company is required to operate the plant in sccordance with the
operating license.

CR-3 is currently in an extended shut down so that we may make
modifications that are necessary to restore compliance with the license for
the plant. These modifications arise out of requirements that were
imposed on the industry after CR-3 was built to treat the auxiliary
feedwater system of a plant as a "safety-related system,” now called the
"Emergency Feedwater system" (or "EFW" system). The Emergency
Feedwater system is used to carry water to the steam generators. The
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NRC first required that this system be deemed safety-related after the
well-publicized accident at Three Mile Island in 1878, which implicated the
need for this system to cope with certain safety risks. This resulted in the
adoption of a series of regulatory requirements and efforts by the industry
to retrofit plants ever since

Florida Power made 2 number of modifications over the years to
respond to these requirements. The Company follows detalled procedures
in cornection with safety-related plant modifications. This procedure is
mandated, in part, by NRC regulations. The procedure includes a careful
process of evaluation of modifications by design engineers to determine
potential safety issues, verification, management approval, selected
reviews by a plant committee and independent review committea, and
documentation of modifications.

With the benefit of input fron. .ndustry groups and its plant designer,
Babcock & Wilcox ("B&W," now Framatome Technologies), the Company
analyzed the configuration of CR-3 and developed plans to modify the
plant to conform to the NRC’'s post-Three Mile Island requirements.
Following the procedures outlined above, and with the concurrence of the
NRC, the Company upgraded its auxiliary feedwater system to & safety-
related system. The Emergency Feedwater system includes an electric-
powered pump that requires an emergency power source for the system
in the event of a loss of the normally available offsite power. Although
the electric-powered feedwater pump had previously been provided with
an emergency power source -- namely, Emergency Diesel Generators -- to
supply electricity in the event of a loss of offsite power, before 1980 this
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source had 10 be actuated manually by plant operators. After 1979, the
Company was required to ensure that an Emergency Diesel Generator
would be actusted automatically to power the Emergency Feedwater
system.

Over the years, the Company made a number of modifications to the
plant and to its control systems and procedures to accommodate this
mandatory load, on the Emergency Diesel Generator. Among other things,
in 1987, the Company sought to reduce the hydraulic load of the electric-
powered Emergency Feedwater pump by providing for the simultaneous
operation, in the event of an emergency, by the second, steam-driven
pump that did not require back up by the Emergency Diesel Generators.

The Company was also required to engage in hypothetical
emergency planning regarding the performance of the Emergency
Feedwater pumps themselves. In particular, the Company took steps to
guard agsinst malfunction by the pumps in extreme, hypothetical
emeargency operating conditions.

Each plant made by the same manufacturer pursued other solutions
that the plant deemed reasonable and suitable for its particular
configuration. Certain of these plants encountered difficulties or
significant costs in making these modifications. Florida Power made the
judgment at the time to pursue what appeared to be suitable, cost-
effective solutions for CR-3.

During the refueling outage commenced in February 1996, CR-3
engineers added more accurate, state-of-the-art instrumentation to the
Emergency Diesel Generators. In the course of analyzing this

2,




modification, the engineers became concerned that the 1987 modification
providing for simultaneous cperation of both Emergency Feedwater pumps
might result in a malfunction caused by a problem called "cavitation” in a
certain hypothetical situation. “Cavitation® occurs when there is an
excessive flow of feedwater through the pumps. Accordingly, the
Company determined to reverse the 1987 modification based on the fact
that the Emergency Diesel Generators had been upgraded, and the
manufacturer of the diesels assured the Company that the generators
could support the electric-powered Emergency Feedwater pump operating
alone (without the assistance of the steam-driven pump). With the benefit
of this solution to the recently identified design problem, we were able to
restart the plant and end the refueling outage.

In September 1996, a lube oil pipe in the main turbine unexpectedly
ruptured. The Company had to shut down the plant to diagnose and
remedy this problem. The pipe ruptured due to vibration in the operation
of the turbine combined with latent imperfections in the pipe. The pipe
was not observable while the plant was in operation.

In the meantime, CR-3 engineers and the NRC came to focus on &
concern that the 1986 modification to the Emergency Feedwater system
had introduced inadvertently other safety issues that the Company and the
NRC had not fully considered. Upon further analysis, it became apparent
that the Company would have to make extensive modifications to the
plant -- particularly concerning the Emergency Diesel Generators and the
Emergency Feedwater system -- to restore compliance with the conditions

of the CR-3 operating license.




Once this situation was discovered, the Company had to redress it
within 72 hours or keep the plant shut down. Because the Company
could not restore compliance within that time period, the Company
determined to enter an extended outage to permit a thorough investigation
and the completion of necessary modifications.

Even if this discovery had been made sooner, however, the same
kind of outage would have been required to deal with the situation. This
situation involved a recognition that the Company was out of compliance
with conditions of its license (the ability to respond to certain remote,
hypothetical emergency situations) and, upon discovery, the Company had
to redress the problem or shut the plant down in 72 hours. We had
exhausted every practicable alternative to making the exiensive
modifications that now must be made. There was no alternative to
entering such an extended shutdowr.

In addition, if the need for these modifications had been recognized
earlier, the necessary work could not have been done within the timeframe
of any prior outage. The modifications are too extensive, and the
Company was fully occupied with other exigencies during prior outages.

Accordingly, the current outage could not have been reasonably avoided.




SO THAT WE MAY UNDERSTAND THE CONTEXT OF THE
MODIFICATIONS BEING MADE DURING THE CURRENT OUTAGE, WILL
YOU DESCRIBE THE BASIC CONFIGURATION AND OPERATION OF CR-37

Yes. CR-3 is a pressurized water reactor. The reactor fuel, through
fission, heats pressurized water surrounding the fuel. That heated,
pressurized water then travels from the reactor through large diameter
pipes to tubes housed within two steam generators. (The circulation of
water to and from the core is called the "primary system.”) The heat
given off from the water forced through the steam generator tubes is used
to boil feedwater circulating outside the tubes that carry the pressurized
water from the reactor. (The circulation of the feedwater through the
steam generators is called the "secondary system.”) This produces steam,
which is used to drive a turbine-generator. The turbine-generator in turn
produces electricity. The pressurized water that had been heated by the
reactor fuel is cooled by this process and is returned to the reactor core
to repeat the cycle.

Likewise, the steam utilized to drive the turbine-generator is
condensed into water and recycled through the steam generators.

Plants like CR-3 have an Engineered Safeguards system that is
designed to protect the nuclear reactor core in the event of emergency
conditions. The principal safety system is designed to cool the reactor
fuel within limits specified in CR-3's license.

f‘n'




To meet the critical objective of cooling the reactor fuel, CR-3 is
equipped with two identical (and redundant) systems (which include the
High Pressure Injection pump, pressurized core flood tank, and the Low
Pressure Injection pump) that stand ready to pump water into the reactor
vessel in the event of an accidental loss of coolant. The pumps are
normally powered by electricity generated outside CR-3 (for example, by
other Florida Power generating plants), referred to as “offsite” power,
Florida Power is required to maintain a backup power source for CR-3's
safety system. Accordingly, each set of pumps is backed up by an
Emergency Diesal Generator that can generate electricity in the event that
offsite power is interrupted. Please see PFM Ex. 1 for a basic schematic
diagram of CR-3.

Babcock & Wilcox (now known as Framatome Technologies Inc.)
designed the nuclear steam supply svs*ym of CR-3 in the late 1960s and
early 1970s. The Engineered Safeguards system of the plant is provided
o cope with a set of hypothetical "design basis” accidents. A design
basis accident is & chain of events prescribed by the NRC that a piant
must be specifically engineered to withstand. At the time that CR-3 was
built, the most severe accident that engineers anticipated was an
accidental break of large coolant pipe (g.g., & 36-inch pipe) -- resulting in
a significant loss of coolant -- combined with a loss of offsite power and
the active failure of any other single piece of equipment. Plants like CR-3
were designed to cope with this combination of events, This type of
safety planning is called "single failure-proof” design, and the particular
situation described is referred to as a "Large Break Loss of Coolant
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Accident.” At the time CR-3 was built, engineers and the NRC believed
that if a plant were capable of dealing both with this situation and with a
one inch instrument line break, it could deal with all sizes of loss of

coolant accidents in between the two bounding analyses.

B. EXPLANATION OF CR-3 LICENSE REQUIREMENTS
CAN YOU SUMMARIZE THE REGULATORY PROCESS ASSOCIATED WITH
THE INITIAL LICENSING OF CR-3 BY THE NRC?
Yes. CR-3 was subjected to a rigorous licensing process prior to
beginning operation in 1977. First, 8 multi-volume application for a
construction permit was prepared and submitted for review. The NRC
Staff examined the application to determine whether the CR-3 design was
safe and consistent with NRC rules and regulations; whether valid
methods of calculation were employed and accurately carried out; and
whether analysas and evaluations were of sufficient depth and breadth to
support NRC approval with respect to safety. When the NRC Staff was
satisfied that acceptance criteria were met, it prepared a Safety Evaluation
Report ("SER") summarizing the results of the NRC Staff review.
Following publication of the Safety Evaluation Report, a review was
performed by the independent, statutory Advisory Committee on Reactor
Safeguards. The Advisory Committee then prepared a report presenting
the results of its evaluation and recommending that a construction permit
be granted. A public hearing was then held. At the completion of the

hearing, a construction permit was issued.
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Prior to the completion of construction, a second wpplicetion was
prepared and filed with the NRC, this time for an operating license. As a
part of this application, Florida Power conducted and submitted a Final
Safety Analysis Report (or "FSAR"), which described the operating
characteristics of the plant equipment and how Florida Power proposed to
meet all applicable safety requirements, including testing and surveillance
procedures. Among other requirements, Florida Power is required by NRC
regulations 1o ensure that the temperature of CR-3's reactor fuel does not
exceed an established limit, which is sot to provide a margin of safety
against damage to the fuel and & possible exposure to the public of
radioactive materials. Florida Power was required to demonstrate in its
application how the Company proposed to fulfill this safety requirement.

In this connection, Florida Power had to demonstrate in its Final
Safety Analysis Report that the Company could satisfactorily cope with all
"design basis” accidents. The Final Safety Analysis Report presents
numerous examples of hypothetical, design basis accidents that might
result in damage to a reactor core. But the NRC does not prescribe how
any particular plant must deal with such accidents. Every licensee must
demonstrate that it is able to respond to the occurrence of all design basis
accidents.

As | described above, in this connection, Florida Power was required
to demonstrate that it could satisfactorily respond to a hypothetical design
basis accident (g.g., a large break loss of coolant accident) at the same

time that it might incur one condition failure (g.g,, a loss of offsite power)
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and one "single” failure (g.g., the failure of a High Pressure Injection
pump).

In licensing CR-3, the NRC followed a process similar to that
employed for approving the construction permit. Specifically, the NRC
Staff and Advisory Commit*ee on Reactor Safeguards reviewed Florida
Power’s submission. In the course of licensing and regulating a licensee,
the NRC may raise questions about the licensee’s Final Safety Analysis
Report, and the licensee must respond until the NRC is satisfied. The NRC
subsequently prepared a Safety Evaluation Report, approving the
Company's submission. Following successful completion of the review,
the NRC issued an operating license.

Tha license incorporated the representations that Florida Power had
made about the operating characteristics of the plant. The license
incorporates two (three-inch thick) olumes of Technical Specifications for
CR-3, which describe, among other things, safety limits, the
characteristics of its Engineered Safeguards system, physical operating
limits established for safety equipment, testing and surveillance
requirements, and administrative controls.

In order for a piece of equipment or system to be considered operable
according to the Technical Specifications, it must not only be capable of
performing its intended function, but all necessary instrumentation,
controls, electrical power, cooling or sealing water, lubrication, or other
auxiliary equipment required for the equipment or system to perform its
function must also be capable of performing their related support
functions. Therefore, a plece of equipment or system can be functioning
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(Le., a pump is pumping as required) when it is determined to be
inoperable according to the Technical Specifications because of a problem
in one of the supporting systems. The problem can consist of a
degradation of equipment or system condition, but it can also be simply
new questions about the conformance of the equipment to codes and
standards or the discovery of an existing but previously unanalyzed

condition or postulated accident scenario.

PLEASE DESCRIBE THE PROCEDURES THAT FLORIDA POWER FOLLOWS
IN MAKING MODIFICATIONS TO ITS ENGINEERED SAFEGUARDS
SYSTEM?
NRC regulations -- codified at 10 C.F.R. § 50.69 -- spacify the
requirements that must be followed to modify a safety-related system at
a nuclear power plant. These procedures have been in force from the
inception of the operation of CR-3. These procedures require that the
licensee evaluate the modification against a set of specific criteria that
address the requirements of the plant’'s Technical Specifications and Final
Safety Analysis Report. As | have described, the Final Safety Analysis
Report documents the results of the engineering analyses of the plant,
which have been reviewed and approved by the NRC as a condition of
granting the license.

As | have also described, the Technical Specifications for CR-3
comprise detalled specifications for how various items of equipment and
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various systems at CR-3 must function, including, among other things,
surveillance procedures for testing equipment and systams. For example,
the Technical Specifications pertaining to the Emergency Feedwater
system require, among other things, that plant operators verify (ususlly
through "walk downs”) that there are no leaks and that temperature,
pressures, and valve positions meet specifications, Operators must start
and operate the Emergency Feedwater system every 45 days to ensure
that all systems and equipment function properly.

Before any modification is made, the licensee must specifically
analyze and respond to three questions: (1) could the modification
increase the probability of occurrence or consequences of a malfunction
of equipment important to safety previously evaluated in the Final Safety
Anaslysis Report? (2) could the modification create a possibility for an
accident or malfunction of a diffe ant type than any evaluated previously
in the Final Safety Analysis Report? and (3) will the modification cause a
reduction in the margin of safety as defined in the basis for any of the
plant’s Technical Specifications? If the answer 1o any of these questions
is "yes," the modification will create an "Unreviewed Safety Question” or
"USQ," namely, 8 condition that the NRC did not review and accept in
approving the Company’s operating license. In such circumstances, the
licensee must obtain approval from the NRC before making the
modification.

At Florida Power, the analysis required under Section 60.59
(sometimes called » "60.68" analysis) is conducted in the first instance by
Design Engineers. The Company maintains its own Design Engineering
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group, which has consisted of approximately 50 design engineers from
1978 through 1996. These engineers are divided into various units,
including, among others, electrical, mechanical, structural,
instrumentation, and safety analysis. Each group has a manager or
supearvisor.

In making a modification, the Design Engineers assigned to the
systems that will be affected by the change prepare conceptual designs,
in consultation with other plant groups. Alternatives to the design and the
assumptions underlying the design are considered and discussed. (On
occasion, the Company has engaged an Architect-Engineer, Gilbert
Commonwealth Inc. (now Parson’s Power), to design plant modifications. )

Once the concept for a modification is developed, the Design
Engineers must prepare a Modification Approval Record (or "MAR").
Florida Power has specific written procedures that govern the
documentation of the Modification Approval Record. Under these
procedures, Design Engineers must review plant drawings and procedures
1o ensure that any proposed modification is compatible with other
equipment and systems. Further, as part of the documentation process,
the Design Engineer must specifically address in writing the criteria set
forth in 10 C.F.R. § 60.59.

In order to conduct the 50.69 analysis, the Design Engineers are
required to review the plant’s Final Safety Analysis Report and to consider
specifically the impact of any proposed modification on the plant's
Technical Specifications. As | have explained, in conducting the 60.569
analysis, Design Engineers must also consider whether the proposed
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modification may otherwise increase the risk of any accident occurring,
the consequences of any accident, or the possibility of a8 malfunction of
equipment.

Once a modification is approved and implemented, the plant’s design
records must be modified tu reflect the modification made.

A Modification Approval Record may not be “closed out™ until
required steps are documented. The Company has procedures in place to
monitur the completion of the various documentation requirements.

Although these procedures have remained in force throughout the
time the plant has been in operation, the procedures have been improved
over time, as the nuclear industry has become more sophisticated in its
evaluation, implementation, and documentation of plant modifications. In
1992-1993, Florida Power initiated a Business Process Improvement
("BPI") study of the Modification /.pproval Record process. As a result of
this study, the Company implemented a process callsd the Plant
Equipment Equivalency Record, to account for the fact that the Company
is forced at times to purchase equivalent replacement parts for old
equipment that is no longer manufactured. The Company also determined
to exclude from the Modification Approval Record process less significant,
non-safety related modifications, in order to make the process more
efficient and effective.

At Florida Power, once the Design Engineers have completed the
Modification Approval Record process, the proposed modification with
supporting documentation is reviewed independently by a Verification
Engineer.

- f8-




If the Verification Engineer approves the proposed modification, it
must be reviewed and approved by the Supervisor for the relevant Design
Engineering group or groups involved in developing the design. Again, the
Supervisor must review the modification package independently to
determine whether the modification is appropriate.

Next, the proposed modification must be reviewed and approved by
a plant committee comprising persons who are independent from the
persons whose work is being reviewed. This committee is called the Plant
Review Committee. NRC regulations require the establishment of this
committee, govern the qualifications and expertise of its members, and
prescribe how it must operate. The members consist of top level
managers from CR-3, including managers from Operations, Maintenance,
Health Physics, Quality, and Engineering.

The Plant Review Commitiee is charged with the responsibility,
among others, to ensure that a proposed modification meets applicable
NRC safety requirements. Finally, if the Plant Review Committee approves
the modification, the Plant Manager at CR-3 will conduct e final review

and must sign off on any safety-related modification.

APART FROM WHAT YOU HAVE DESCRIBED, DOES FLORIDA POWER
HAVE ANY OTHER ASSURANCE THAT MODIFICATIONS OF SAFETY-
RELATED EQUIPMENT AND SYSTEMS ARE MADE IN AN APPROPRIATE
MANNER?

Yes, it does. As | have described, in connection with modifications of
safety-related equipment or systems, the Company completes in writing

«- 18 -




an analysis of the NRC's safety requirements prescribed in 10 C.F.R. §
50.59. This analysis is not only checked and cross-checked within the
Company itself, but is made available to the NRC as well. The Company
provides 50.59 reviews to the NRC within six months of each refueling
outage. In addition, the Company must provide the NRC with an update
of its Final Safety Analysis Report every two years, which includes
changes since the last update by the Company.

Further, the Company maintains two plant review committees, as
required by NRC regulations. | previously described one (specifically called
the "Plant Review Committee®). The second committee is called the
Nuclear General Review Committee (or "NGRC") and coneists of twelve
members, over half of whom are not Florida Power employees. The non-
Florida Power members typically have been former executives from other
nuclear power plants, The outside members have provided an additional
source of information about industry experience. The remaining members
come from various areas within CR-3, including the Licensing, Training,
Operations, and Health Physics units. | served as Chairman of the Nuclear
General Review Committee from 1992 through 1996.

The Nuclear General Review Committee periodically reviews the
operations at CR-3 for safety compliance. Among other things, the
committee reviews selected safety-related modifications. The committee
evaluates the technical adequacy of modifications based on the past
experiance of other plants and the committee members’ understanding of
nuclear operations and systems. Committee members call upon their own
diverse backgrounds in assessing whether hypothetical accident situations
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may arise that the Company may have failed to address, whether
modifications are consistent with the plant’s Final Safety Analysis Report
and Technical Specifications, and whether the 50.59 review has been
documented in good fashion.

In addition, over the years, the Company has implemented programs
to improve and enhance the integrity of its modification documentation
process. In the mid-1980's, Florida Power developed an Enhanced Design
Basis Document ("EDBD"), consolidating key design basis information.
The Company completed a five-year program, at an expense of 85 million,
with the assistance of Babcock & Wilcox and Gilbert Commonwealth, Inc.
to collect design basis information and to improve its accessibility.

In the same time frame, the Company established the Configuration
Management Improvement Program, which generated computer programs
to facilitate locating and collecting safety-related documents. In certain
situations where information was incomplete, the Company recreated the
design basis of the equipment. At the same time, the Company evaluated
the equipment at the plant to determine whather it continued to meet
safety requirements. In some instances, modifications were made to

correct inadvertent deviations from safety standards.
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IV. REGULATORY DEVELOPMENTS AND HISTORICAL MODIFICATIONS TO

CR-3'S ENGINEERED SAFEGUARDS SYSTEM
A. IMPACT OF THE THREE MILE ISLAND ACCIDENT

Q. WHAT IS THE BACKGROUND TO THE MODIFICATIONS NOW BEING

MADE AT CR-37

The modifications that are beinp made during the current outage have
their genesis in a series of regulatory changes that occurred in the
aftermath of the accident at the Three Mile Island Unit 2 nuclear power
plantin 1979. This Three Mile Island nuclear unit suffered partial damage
to its fuel core during that accident. Since that time, Florida Power and
other licensees responsible for operating nuciear power plants that were
designed and licensed before the Three Mile Island accident have been
engaged in making modifications to their plant equipment and systems to

help prevent problems similar to that experienced at Three Mile Island.

HOW DID THE ACCIDENT AT THREE MILE ISLAND AFFECT THE
STRATEGY OF THE NRC AND THE NUCLEAR POWER INDUSTRY IN
SAFETY PLANNING?

The accident at Three Mile Island Unit 2 started with a leak in the primary
coolant system of significantly smaller <'~z inan 36 inches. This situation
is often referred to as @ "Small Break Loss of Coolant Accident.” This
accident changed the way the industry and the NRC look at nuclear safaty
issues. Specifically, the Three Mile Island accident highlighted the need
to rely for safety purposes not only on the High Pressure Injection pump,
Low Pressure Injection pump, and pressurized core flood tank that are
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designed to pump water directly into the reactor vessel (which contains
the reactor fuel), but also on a separate set of pumps used 1o pump water
into the two steam generators. The latter pumps are called Emergency
Feedwater pumps.

This is so because, although Emergency Feedwater pumps are not
needed to mitigate against a Larce Break Loss of Coolant Accident, the
Emergency Feedwater system is critical to coping with a Small Break Loss
of Coolant Accident. Specifically, in the event of a Large Break Loss of
Coolant Accident, large amounts of water would be pumped into the
reactor veossel to cool the reactor fuel within licensing limits. The
Emergency Feedwater system, which removes heat from the steam
generators in certain emergency situations, would not come into play
because the steam generators would not be functioning during a Large
Break Loss of Coolant Accident. In the event of a8 Small Break Loss of
Coolant Accident, however, there wo Id be a loss of much less water
from the primary system that cools the core, so significantly smaller
amounts of cool water would be pumped into the reactor vessel.
Therefore, additional cooling would be required through operation of the
steam generator. Thus, the Emergency Feedwater pumps may be
necessary to provide emergency feedwater to the steam generators 1o
assist in removing heat produced by the reactor.

After the Three Mile Islend accident, the NRC Increased efforts to
tighten already rigorous safety standards applicable to nuclear power
plants. The NRC issued numerous new regulatory announcements or
requirements over the ensuing years. Among other things, the NRC issued
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NUREG 0737, requiring nuclear plants to design against the situation of
a Small Break Loss of Coolant Accident and, in particular, to treat the
Emergency Feedwater system as a vital, "safety-related” system. Though
imposing this requirement, the NRC did not prescribe specifically how it
was to be carried out. Nor is there any single "right™ way 1~ dn i

Because the original Emergency Feedwater components were
designed as part of an auxiliary pumping system and were not required to
be safety-related, they were not built and designed with the same
extraordinary safety margins required of safety-related equipmentinstalled
during the construction of CR-3. CR-3 and other plants like it theiufore
were required to upgrade their auxiliary feedwater systems.

B. POST-THREE MILE ISLAND MODIFICATIONS

HOW DID THE INDUSTRY IN GENERAL, /ND FLORIDA POWER IN
PARTICULAR, RESPOND TO THIS REQUIREMENT?

In the ensuing years, owners of facilities like CR-3 made a number of
modifications to their Engineered Safeguards system. In this vein, in
1979, Florida Power and the owners of other Babcock & Wilcox plants
formed an owners’ group to address the regulatory issues arising out of
the event at Three Mile Island and to share technological information and
operating experience. These companies worked together with information
they obtained from Babcock & Wilcox concerning the reliability of B&W
plant Emergency Feedwater systems and studied engineering approaches
that might enable them to implement new NRC requirements. The
individual member companies evaluated this information as part of each
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company’'s own assessment of the steps it must take to meet all
applicable regulatory requirements.

Further, Florida Power monitored closely reports of problems or NRC
action involving other nuclear power plants in order to anticipate problems
and areas of regulatory concern before they became implicated at CR-3.

Finally, in discussing and \.!anning appropriate modifications 1o deal
with the NRC directives issued as the result of the accident at Three Mile
Island, the Company worked closely with appropriate vendors and
consultants, including Coltec Industries, the manufacturer of its
Emergency Diesel Generators, and Gilbert Commonwaeaith Inc., the
Company’s Architect-Engineers.

Because each nuclear facility was configured somewhat differently
from the others, each company faced certain unique challenges in
identifying and implementing solutions to the issues raised by the Three
Mile Island accident and resulting regulaory requirements. For example,
Davis Besse had two steam-driven Emergency Feedwater pumps, whereas
CR-3 had one steam-driven pump and one electric-powered pump. As i
will explain, the configuration of these pumps at CR-3 played an
instrumental role in the modifications that Florida Power made over time
to respond to regulatory directives. By way of further contrast, the
Oconee nuclear facilities did not have Emergency Diesel Generators, but
they used hydro-generators instead.

Following the Three Mile island accident, Florida Power thoroughly
reviewed its own safety equipment and systems to assess the steps that
had to be taken to address the concerns that arose from the Three Mile
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Island accident and resulting regulatory requirements. These included not
only engineering modifications, but a host of system improvements,
including the training of plant personnel.

In this connection, between 1979 and the present, a number of
plants in the B&W owners’ group, and other plants licensed before the
Three Mile Island accident, made modifications to their Emergency Diesel
Generators and their Emergency Feedwater systems as a means to cope
with a Small Break Loss of Coolant Accident (consistent with single
failure-proof planning). It is important to appreciate that these
modifications were made to preserve or increase safety margins for
hypothetical emergency conditions rather than to sustain the normal, safe
operation of the plants. Florida Power, in particular, has made various
modifications to CR-3's Engineered Safeguards system in order to address
emerging regulatory requirements. To understand these modifications,
however, it is helpful to appreciate the basic configuration of the
Emergency Feedwater equipment that was necessitated by the treatment
of the Emergency Feedwater system as a safety-related system.

In order to be prepared for a Large Break Loss of Coolant Accident,
CR-3 was constructed with the set of emergency pumps and pressurized
tank previously described (the High Pressure Injection pump, the Low
Pressure Injection pump, and the core flood tank) that stood ready to
supply water directly into the reactor vessel in the event of a rupture of
the reactor coolant system. To guard against @ malfunction in these
pumps, CR-3 was equipped with a second set of pumps and pressurized
tank just like the first. These redundant systems are referred to as the
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"A" and "B" systems. Both sets of pumps are normally powered by
electricity generated from sources outside the nuclear power plant (such
as other Florida Power generating plants).

As discussed, in designing its safety system, Florida Power was
required to hypothesize that this offsite electric power might be lost during
a loss of coolant emergency. To guard against this, CR-3 was equipped
with an Emergency Diesel Generator for each set of emergency pumps
(the "A" Emergency Diesel Generator and the "B" Emergency Diesel
Generator) and other "A" and "B" loads, too.

After 1980, Florida Power was required to treat its Emergency
Feedwater pumps also as safety-related and to treat the Emergency
Feedwater cooling system as a safety-related system. This meant that
Florida Power was required 1o guard against the possibility of a loss of
offsite power to the Emergency Feedwater pumps during a loss of coolant
accident when the pumps would be needed. At the time of the Three Mile
Island accident, plants like CR-3 were generally equipped with at least
two, redundant Emergency Feedwater pumps. One of Florida Power’'s two
Emergency Feedwater pumps (the "B" Emergency Feedwater pump) is
powered by a steam turbine; so the possibility of a loss of offsite electrical
power would not present a problem to the operation of this pump. The
first of the two pumps, however (the "A" Emergency Feedwater pump) is
powered by a motor that requires electricity The "A" and "B" Emergency
Feedwater pumps are different in order to provide diversity in the design
such that a latent manufacturing or design problem would not affect both
pumps.
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In 1880, with the benefit of and consistent with guidance developed
through the B&W owners’ group, Florida Power modified its Engineered
Safeguards system to ensure that the "A" Emergency Diesel Generator
would actuate automatically to provide the "A" Emergency Feedwater
pump with a source of back-up power in the event of a loss of offsite
power. Prior to that time, operators had to load the "A" Emergency
Feedwater pump manually onto the "A" Emergency Diesel Generator. Of
course, the same Emergency Diesel Generator (the "A™ generator) was
expected to actuate automatically to provide back-up electrical power to
the "A" emergency equipment used to inject water directly around the
reactor fuel. This meant that an increased electrical load would now be
imposed upon the "A"™ Emergency Diesel Generator automatically in the
event of certain hypothetical emergency situations, thus reducing the

operating margins of the Emergency Diesel Generator.

C. LOADING ON THE EMERGENCY DIESEL GENERATORS

DID FLORIDA POWER TAKE STEPS TO LESSEN THE LOAD ON CR-3'S
EMERGENCY DIESEL GENERATORS?

Yes. The Technical Specifications for the Emergency Diesel Generators
included maximum kW ratings for the equipment for different time
intervals. These were relevant to the Company's description of the ability
of its equipment and systems to cope with different contingencies.
According to the Technical Specifications, at the time the plant was built,
the Emergency Diesel Generators should run continuously for no longer
than 30 minutes between 3001 and 3300 kW, and at lower kW levels for
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longer, specifiad periods of time. To appreciate the significance of this
point, it is important to recell that CR-3 has extensive Technical
Specifications (filling two volumes) that prescribe the manner in which the
plant must be operated. Florida Power is required to meet all Technical
Specifications for CR-3 as a condition of its federal license to operate the
plant. Therefore, Florida Power had to take steps to ensure that it would
not exceed the 30 minute rating for the "A" Emergency Diesel Generator
in a hypothetical emergency situation where the "A" Emergency
Feedwater pump would be loaded onto that generator.

In order to accomplish this, in 1980, Florida Power installed a kW
monitor system that would sound an alarm if the "A" Emergency Diessl
Generator entered the 30 minute rating and that would repeat the alarm
25 minutes into the 30 minute rating. The alarms were intended to atford
the plant operator an opportunity to manage the load on the Emergency
Diesel Generators so as to tailor the operation of electric-powered
equipment within the loading limits of the Emergency Diesel Generators.
No two emergency situations will be exactly alike, and thus no two
emergencies will require exactly the same equipment at the same time.
Thus, plant operators would be in a position to disconnect certain
equipment in an actual emergency to maintain Emergency Diesel Loading
margins.

As a precaution, Florida Power asdded & circuit that would
automatically turn off (or "trip®) the "A" Emergency Feedwater pump Iif it
operated in the 30 minute rating for 30 minutes, thus necessitating
operator intervention.
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Florida Power made this modification after consulting with its
Architect-Engineer, Gilbert Commonwealth Inc. and with the manufacturer
of the Emergency Diesel Generators, Coltec Industries.

At the time that Florida Power made this modification, the Company
believed that it would adequately deal with all known loading constraints
on the Emergency Diesel Generators. The Company continued to modify
loads, however, on an ongoing basis. It was necessary 10 recaiculate
loads every time maintenance work or modifications were made to any
plece of equipment that might be powered by the Emergency Diesel
Generators, as these actions could theoretically affect loading limits.

Florida Power made additional modifications over a period of years
either 1o manage the load on the Emergency Diesel Generators or to
increase the capacity of those generators. In 1987, Florida Power
specifically considered replacing its Emergency Diesel Generators with
more powerful equipment and ultimately rejected this alternative. This
decision was based on research indicating that new Emergency Diesel
Generators would have to be placed in a different physical location from
its existing generators, that cables would have to be changed out to
handie the greater load, and that the modification would entail 8 major
disruption in the configuration of the plant. After careiul analysiz, Florida
Power concluded that it could avoid such a costly modification by making
less extensive electrical re-configurations of its own Engineered
Safeguards system.

Accordingly, in October 1987, Florida Power undertook to have the
"B" Emergency Feedwater pump, which was steam-powered, provide
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direct and automatic back-up support for the electric powered "A"
Emergency Feedwater pump. Florida Power concluded that this would be
a cost-effective modification appropriate to the needs of CR-3 that would
ensure that adequate operating margins on the Emergency Diesel
Generators could be maintained.

This modification was accomplished by arranging to have the valve
that operated the "B" pump powered by the "A" Emergency Diesel
Generator so that when the "A" system was turned on both the electric
powered Emergency Feedwater pump and the steam-powered Emergency
Feedwater pump would operate simultaneously. This valve is referred to
as "ASV 204." See PFM Ex. 2 (consisting of MAR documentation for
temporary and subsequent permanent installation for this modification).
Because the steam-powered "B" pump would assist the electric-powered
"A" pump in this situation, the work performed by the "A" pump was
reduced, which in turn reduced load on the "A" Emergency Diesel
Generator. This modification provided the added benefit of ensuring that
the "A" Emergency Diesel Generator would be available to power the
valve to the "B" Emergency Feedwater Pump in the event of the loss of
the "B" batteries that operated that valve.

Subsequently, in 1988, in communication with the NRC, Florida
Power committed to employ certain emergency diesel load management
programs, and adopted certain testing (or "surveiliance®) requirements for
its Emergency Diesel Generators.

In 1988, as part of its ongoing maonitoring of its Engineered
Safeguards system, Florida Power determined that it would be desirable
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to reduce loading further on the Emergency Diesal Generators by an
electronic re-configuration in order to avoid reducing the operating margins
of the diesels in certain situations. The Company engaged its Architect-
Engineer, Gilbert Commonwealth Inc., to design a modification that would
cause the "A" Emergency Feadwater pump to turn off automatically (or
"trip off”) when the water pressvre in the reactor core fell to 500 pounds
per square inch gauge (or "psig”) in a hypothetical situation involving a
loss of offsite power. This would occur during a significant loss of
coolant. The Low Pressure Injection pump is actuated when pressure
reaches that point. The Low Pressure Injection pump and the Emergency
Feedwater pumps are not needed at the same time. Thus, an opportunity
existed to shut down the Emergency Feedwater pumps in this situation
and to reduce load on the Emergency Diesel Generators at that time. The
Company installed this modification in 1990. See PFM Ex. 3 (consisting
of MAR documentation for this modifi- ation).

Also in 1990, the Company upgraded both of its Emergency Diesel
Generators to increase their engine ratings by, among other things,
creating a larger air intake, modifying the turbocharger, and adding new
lube oil coolers. As a result of thess upgrades, the Company was able to
increase the maximum 30 minute ratings of the generators from 3300 kW
to 3600 kW. These modifications were designed by Coltec, the
Emergency Diesel Generator manufacturer. That same year, the Company
modified its Engineered Safeguards system to manage better the block
loading of electric-powered equipment onto the Emergency Diesel
Generators during emergency situations.
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"Block loading™ refers to the fact that load from various pieces of
electric-powered safety-related equipment was placed on the Emergency
Diesel Generators by one piece of equipment at a time, each accounting
for a certain quantity -- or "block” -- of power produced by the Emergency
Diesel Generators. Because equipment tends to draw more electrical load
when it is first loaded than duri~g normal operation, it is necessary to
stagger load blocks to avoid overloading the Emergency Diesel Generators.

In contrast to the modifications that we were making at CR-3, Florida
Power & Light installed two new Emergency Diesel Generators in 1990 at
its Turkey Point nuclear facilities, taking both nuclear units out of service
for approximately a year to accomplish the modifications. We hoped to
avoid extensive hardware modifications of this nature, and related
outages, by modifying CR-3's electronic control systems and existing
hardware.

As part of its standard operating - rocedures and in conformance with
NRC-required surveillance procedures, the Company continued to monitor
Emergency Diesel Generator loading and to calculate hypothetical loading
situations, both through its own engineers and with the assistance of the
Company’s Architect-Engineer, Gilbert Commonwealth Inc. Any change
or maintenance to any of the equipment powered by the diesels -- and
even wear and tear on plant equipment -- couid affect diesel loading
margins, and calculations had to be run after each refueling outage. A
licensee is required to test and closely monitor the condition of all safety-
related equipment, including Emergency Diesel Generators. In addition, as
new analytical tools and technology became available that might enable
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the Company to enhance and optimize its Engineered Safeguards system,
the Company sought to take advantage of those opportunities.

In this connection, in November 1991, Florida Power replaced its
Emergency Diesel Generator block-loading relays with highly accurate
quartz timing relays to optimize the accuracy of the block-loading
sequence for the Emergency Diesel Generators. At the beginning of the
next year, the Company upgraded batteries capable of indirectly reducing
load on the Emergency Diesel Generators by installing a new battery bank
to handle non-safety-related loads. Also in 1992, Florida Power added a
comprehensive engine/generator monitoring system to the Emergency
Diesel Generators to improve the Company’s ability to ensure that
operating margins were maintained on the Emergency Diesel Generators.

From 1983 through the refueling outage that commenced in February
1996, Florida Power continued to monitor Emergency Diesel Loading
operating margins and to make adjustments to its Engineered Safeguards

systems to maintain those margins.

D. EMERGENCY FEEDWATER SYSTEM

DID FLORIDA POWER CORPORATION ADDRESS OTHER SIGNIFICANT
ISSUESINVOLVING THEEMERGENCY FEEDWATERSYSTEM THAT HAVE
A BEARING ON THE CURRENT OUTAGE?

Yes. As | mentioned earlier in my testimony, the Company is undertaking
at this time to add cavitating venturis to the Emergency Feedwater pumps
to regulate feedwater flow through the pumps. The Company made less
extensive modifications to the control system over the years in order 10
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ensure appropriate flow of feedwater through the pumps and to prevent

pump failure in emergency situations.

PLEASE EXPLAIN THE STEPS THAT THE COMPANY TOOK.
As | discussed previously, to implement new regulatory directives that the
NRC issued in the 1880°s, the B&W owners’ group developed information
that was used by each individual licensee to make determinations about
how best to meet those requirements. With the benefit of this
information, Florida Power, among other measures, installed a system
called "Emergency Feedwater Initiation and Control” or "EFIC" to control
the level of water pumped by the Emergency Feedwater system.
Previously, the various pieces of equipment that make up the Emergency
Feedwater system were controlled manually or by the plant non-safety
control system. The Emergency Feedwater Initiation and Control system
ensured that the various pumps and vr 'ves that comprise the Emergency
Feedwater system could be controlied automatically and in an integrated
fashion.

This modification took about four years to develop and implement.
The design work began in about 1981. Florida Power consulted with its
Architect-Engineer, Gilbert Commonwealth Inc. and Babcock & Wilcox, in
developing the system. The Emergency Feedwater Initiation and Control
systemn was installed in August 1986.

The Emergency Feedwater Initiation and Control system was
designed, in part, to take into account possible cavitation in the
Emergency Feedwater lines, and to optimize the operation of the
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Emergency Feedwater system. The term "Cavitation” is used to describe
a condition that occurs when water pressure at the inlet of the Emergency
Feedwater drops low enough for steam bubbles to form. If the problem
is extensive enough, it can cause pump failure. It may occur when water
flows through the Emergency Feedwater pumps at an excessive rate or,
conversely, where flow into the pump is insufficient.

The Emergency Feedwater Initiation and Control systam was
designed so that certain valves regulating the flow of feedwater through
the pumps would remain in the open position in the event of a loss of
electric power to those valves., The Company and its consultants
determined that this design was acceptable because the system was
specifically designed to have other valves that would stop the flow if the
steam generators became too full, called "overfill protection.”

In 1987, Florida Power made further modifications to its Emergency
Feedwater system to help guard against pump runout or cavitation.
Specifically, Florida Power engaged Gilbert Commonwaealth Inc. to design
and install a flow limiting circuit to the Emergency Feedwater Initiation and
Control system to keep the flow from exceeding a maximum limit.

Florida Power continued thereafter to monitor the performance of its
Emergency Feedwater system and to consider the adequacy of the system
to respond to various hypothetical accident situations. For exampie, in
1892, the Company evaluated the system in the hypothetical emergency
situation where the batteries that power the "B" Emergency Feedwater
equipment would fail at the same time as offsite power would be lost and
a loss of coolant accident occurred. The Company Iinvestigated the
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possibility that this might result in an excessive flow of feedwater. The
Company tested this situation with the use of a training simulator and
concluded that the results were acceptable.

DID THE COMPANY CONBSIDER INSTALLING CAVITATING VENTURIS TO
PREVENT PUMP CAVITATION ®RIOR TO THE CURRENT OUTAGE?
Yes, it did both for the High Pressure Injection system and the Emergency
Feedwater system. The Company sought to avoid resorting to this
modification because of the difficulties that it posed. A cavitating venturi
is a device that limits the flow of, for example, feedwater through the
pipes leaving the Emergency Feedwater pumps. To oversimplify the
matter, it is like Installing a washer with a small opening inside a pipe,
forcing the water to stream through the smaller opening. The water flows
through the opening, reaching sonic velocity, and the pressure created by
this action slows the movement of th. water through the opening.

In order to install cavitating venturis, the pipes must be cut and the
devices welded into the pipes. The material must be x-rayed after every
pass, and any imperfection must be ground out and the welding repaired.
It is possible that it will be necessary to repeat the procedure with a new
length of pipe if repeated repairs are made in the original pipe. In short,
the modification is complex and requires an extended outage to complete.

In addition, Floride Power was aware in the late 1980's that
Arkansas Power & Light had instalied cavitating venturis in the High
Pressure Injection system of its nuclear unit ("ANO-1*), which, like CR-3,
had been designed in part by Babcock & Wilcox. The venturis created
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excessive vibration, resulting in secondary damage to the pipe supports.
As a result, Arkansas Power had to modify the devices.

Similarly, in 1988, Duke Power considered installing cavitating
venturis to prevent cavitation in the Emergency Feedwater pumps at its
Oconee nuclear units. After dasigning, manufacturing, and installing these
devices in a test loop, Duke Power became concerned that cavitating
venturis would create excessive vibration in the Emergency Feedwater
configuration at the Oconee units, which might damage other equipment.
Accordingly, Duke Power abandoned its plans to install hardware
modifications to deal with the cavitation concern. Instead, like Florida
Power, Duke Power sought to cope with this concern by means of
operator training and procedures. See PFM Ex. 4 (Duke Power
correspondenca).

Against this background, Floride Power sought to address concerns
about cavitation by making control system and electrical modifications to
its Emergency Feedwater system and by emphasizing operator training and
procedures. At the time, this appeared to be a more controllable, proven,
and cost-effective solution to the problem in the context of the system

configuration that existed at CR-3.

E. THE 1996 REFUELING OUTAGE
DID FLORIDA POWER MODIFY ITS ENGINEERED SAFEGUARDS SYSTEM

DURING THE 1998 REFUELING OUTAGE?

Yes. At that time, the Company determined that it was necessary to

disconnect the ASV-204 valve that controlled the flow of steam into the
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"B" Emergency Feedwater pump turbine from the A" Emergency Diesel
Generator in order to avold pump cavitation in certain emergency
circumstances. This had the effect of "reversing”™ the modification that
the Company had made in 1987, when it elected to power the "B" ASV/-
204 valve by means of the "A" Emergency Diesel Generator to reduce
flow through the "A" Emergency Feedwater pump and thereby to reduce
loading on the "A" Emergency Diesel Generator.

WHAT LED THE COMPANY TO MAKE THIS MODIFICATION?

As part of the ongoing process of monitoring its systems, the Company
began focusing in 1994 on the accuracy of plant instrumentation. With
the benefit of more sophisticated computers and analytical tools, the
Company came to question calculations that had relied on existing
instrumentation. The Company modified its calculations to assume a
greater margin for error than it previnusly assumed.

Our engineers determined in 1996 that the kilowatt meters that were
used by operators in performing load management actions showed
uncertainties at load levels over 200 kW. So the Company took steps to
install more accurate components in the Emergency Diesel Generator
kilowatt meter indication loops beginning March 1996. In connection with
this modification, plant personnel were required to consider the
interrelationship of this equipment with other features of the Engineered
Safeguard system. In the course of doing this work, our engineers
examined the then-existing engineering judgment (arising out of the
modification we performed in 1987) that load would be reduced by the
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concurrent operation of the "A" Emergency Feedwater pump (which was
powered by electricity) and the "B" Emergency Feedwater pump (powered
by steam).

In re-analyzing this assumption, plant personnel considered the
possibility that flow control for the "B" Emergency Feedwater pump might
not be available to provide controlled back-up to the "A" Emergency
Feedwater pump if a fallure occurred in the batteries used to power valves
on equipment on the "B" side of the Engineered Safeguards system. The
valves that control the flow of feedwater through the "B" Emergency
Feedwater pump are normally open and require electric power to close.
If the batteries used to power those valves were to fail, the "B” pump
would operate only at its maximum capacity. This would afford plant
operators less control over the operations of the "B" Emergency
Feedwater pump in a Small Break Loss of Coolant Accident.

In investigating this situation further, our engineers became
concerned that the flow of feedwater through the Emergency Feedwater
pumps in the circumstances just described might result in the loss of Net
Positive Suction Head, which can lead to cavitation, the condition that |
have previously described. The Company conducted detailed calculations
in 1996 -- which factored in more conservative assumptions based on our
knowledge then of instrument error -- which indicated that this risk might
well materialize in certain hypothetical emergency situations.

To address this issue, CR-3 engineers from Operations, Licensing,
Electrical and Mechanical Design Engineering, and Emergency Operating
Procedures considered the option of moditying the Engineered Safeguards
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system so as to remove the automatic actuation of the "B" Emergency
Feedwater pump whenever the "A™ pump was initiated, thus reversing the
1987 modification.  Although the 1987 modification had been
implemented to reduce load on the Emergency Diesel Generators, the
generators were upgraded in 1390 to increase their ratings, and we had
obtained more accurate information about their capability from Coltec in
the intervening years. Based on this information, our engineers concluded
that we could safely reverse the 1987 modification.

CR-3 personnel were aware that the Emergency Diesel Generators
had been assigned ratings by Coltec indicating that the diesels were made
to operate continuously at 8 maximum of 3500 kW for 30 minutes. CR-3
personnel were further aware that calculations showed that the "A"
Emergency Diesel Generator would spike up to 3700 kW for up to a few
seconds if the "A" Emergency FecJwater pump were assumed to run
without back-up from the "B” pump during a hypothetical Small Break
Loss of Coolant Accident. CR-3 engineers were able to arrive at this
determination because the Company had only recently acquired the ability
to calculate loads in small temporal increments. Previous calculations had
averaged loads over langer periods of time and lacked the precision to
detect such transient spikes.

The Electrical Design Engineering Department contacted Coltec to
confirm that the generators could in fact handle this load. Coltec assured
the Company that this was the case. See PFM Ex. 5 (correspondence
from Coltec). Based on this information, the Electrical Design Supervisor
approved the modification reversing the 1987 modification. The
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modification wes completed in May 1996. See PFM Ex. 6 (censisting of
MAR documentation on this modification.)

The concern that led to our making the modification arose
approximately two months into the February 1996 refueling outage. Had
the Company not developed an adequate solution at the time, the
Company would have had to ke+p the plant shut down until one could be
developed. This is so because, based on the Company's then most recent
calculations, CR-3 would fail to meet the Technical Specifications for
oparable Zmergency Feedwater pumps and therefore Florida Power would
be out of compliance with the technical requirements of its license. As a
result of the solution described, the Company was able to restart the plant
on May 17, 1996.

BASED ON ALL THE INFORMATION AVAILABLE TO THE COMPANY BY
THE BEGINNING OF 1996, DID MA"IAGEMENT BELIEVE THAT IT HAD
TAKEN REABONABLE AND EFFECTIVE STEPS TO MEET ALL
REGULATORY REQUIREMENTS INVOLVING ITS ENGINEERED
SAFEGUARDS SYSTEM?

Yes. As | have described, the Company made a number of modifications
to this system over the years that appeared fully effective in meeting the

spplicable safety requirements.
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| Q.

A.

WHAT PRECIPITATED THE CURRENT OUTAGE?

On September 2, 1996, a lube oll pipe in the main turbine ruptured. Plant
operators detected a loss of lube oll pressure in the main turbine on
August 30, 1996, which caused an automatic start of the electric back-up
bearing cil pump. (This system is used to lubricate the bearings on the
main turbine.) CR-3 personnel commenced an immediate investigation of
the problem and contacted the system vendor, Westinghouse, for
guidance. Westinghouse indicated that a valve was partially blocked and
that CR-3 could be operated while our investigation continued. We took
steps to adjust the valve to correct the problem.

Plant operators monitored the lube oil pressure, standing ready to
shut down the plant if oll pressure dropped to a specified level. Oil
pressure continued to fall. On September 2, plant operators detected &
drop in the main turbine lube oil reservoir level of about 400 to 600
galions over the prior 24 hour period. Our investigating engineers
determined that there was significant foaming of the oil within the
reservoir. Based upon this problem and the continued loss of lube oil
pressure, we decided 1o decrease reactor power and to place the turbine
on turning gear. By 9:00 pm, September 2, we took CR-3 off line.

On September 3, our engineers opened several lube oil tank access
ports and detected a long pipe crack and oil spewing inside the tank.

Confronted with this problem, we continued to cool down the plant
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because the necessary repair work would require the shut down of the
turbine and the breaking of the condenser vacuum.

Upon further inspection of the system, we identified a four and a half
foot crack in a ten foot long pipe just inside the top of the tank. In
addition, the flange bolts in the downstream end of this pipe had
loosened, permitting much of the gasket to blow out. The crack and the
condition of the gasket allowed lube oil to leak out of the pipe, explaining
the loss of pressure.

Our engineers also determined that a pipe support was damaged,
another was missing, and a third one had been previously repaired. The
pipe was subject to vibration in normal operation, placing stress on these
three-inch pipe supports. The deterioration of the pipe supports resulted
in still greater vibration, which loosened the flange bolts. An offsite
metallurgical laboratory detected a high number of inclusions (or
malformaties) in the failed pipe section, which made the pipe susceptible
to fracture. The vibration combined with these inclusions caused the pipe

to break.

BASED ON THEINFORMATION AVAILABLE TO THE COMPANY PRIOR TO
THE RUPTURE OF THIS PIPE, DID THE COMPANY ANTICIPATE THAT
THIS MIGHT OCCUR?

No. The pipe had been in use since the plant’s inception, and we had not
experienced any problem like this before. The pipe was naturally subject
to vibration during the normal operation of the plant, for which the pipe
and the pipe supports had been designed. Although our engineers had
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made occasional repairs to the pipe support structures during outages
conducted for unrelated reasons, these repairs fell into the category of
routine maintenance on account of the normal wear and tear on the plant,
and there was no indication that the pipe itself had ever suffered or would
suffer any structural impairment. We were unaware, of course, of the
inclusions in the prefabricated pipc material. During operation of the plant,
the pipe is not observable. We were unaware of the loosening of the
flange bolts. Finally, to our knowledge, there have been no industry

advice letters or similar failures at other nuclear units.

WHAT STEPS DID THE COMPANY TAKE TO REPAIR THE PIPE?

After shutting the plant down, we continued our investigation of the
problem and started repair work. By September 7, we had removed the
tank manway and inspected supports and hangers. We had to hand wash
the tank so that welding could be perf rmed. By September 9, we had
received a replacement pipe section, and by September 11 it was bolted
in place. New hangers and supports were fabricated as needed. By
September 14, we had completed the repairs, cleaned the tank, and
refilled it with oil. The lube oil system was restored to service by
September 14. In the normal course, we would have been able 10 return
CR-3 1o service in approximately a week from that date, in order to allow

for final inspections and verifications and the restart of the unit.
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B. THE EXTENDED OUTAGE
WHY DID THE COMPANY KEEP THE PLANT OUT OF SERVICE?

In the process of ongoing analysis of the diesel loading issues and the
Emergency Feedwater system, and with oversight by tha NRC, the
Company determined that the modification that it had made during the
February 1996 refueling outage would not be sufficient to ensure
compliance with the plant’s operating license.

Specifically, the May 1996 modification gave rise to several
Unreviewed Safety Questions that CR-3 personnel did not recognize at the
time of the modification, but that were identified after considerable
analysis and discussion with the NRC. These Unreviewed Safety
Questions arose from the fact that the modification led to a situation
where the Emergency Diesel Generators might exceed the plant's
Technical Specifications in certain hypothetical emergency situations, and
where the Emergency Feedwater pumps might not be available when
needed to deal with a Small Break Loss o’ Coolant Accident.

The Company has now determined that it must address these
concerns by completing a more extensive upgrade of its Emergency Diesel
Generators and that it must install cavitating venturis in its Emergency
Feedwater system. Facing the necessity of these changes, the Company
is taking the opportunity of this outage to complete other modifications
that will ensure that the Company is able to maintain necessary safety

margins in the future.
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Q.

AT THIS TIME, IT APPEARS THAT EXTENSIVE MODIFICATIONS MUST
BE MADE TO RESTORE THE COMPANY'S ENGINEERED SAFEGUARDS
SYSTEM TO FULL COMPLIANCE WITH LICENSING REQUIREMENTS.
WHY DIDN'T THE COMPANY MAKE THESE MODIFICATIONS SOONER?
As | have explained, mana~ement of CR-3 believed that the modifications
that we made over the years were a prudent and effective means to
address all applicable safety requirements. We felt that it would have
been unwarranted in the context of our particular plant to make more
extensive modifications sooner. it appeared that there were other
reasonable and effective alternatives that would enable the Company to
avoid the capital expenditures and extended outages associated with the

more extensive modifications that the Company is making today.

WHY DIDN'T FLORIDA POWER I AULATE OTHER NUCLEAR PLANTS
THAT MADE MODIFICATIONS IN THE PAST SIMILAR TO THOSE
FLORIDA POWER IS MAKING TODAY?

Although various nuclear plants may be similar, each one is different, and
each plant must adopt strategies that provide appropriate solutions for
that plant. Even among B&W plants, there are significant design
differences, and the differences have been exaggerated by various
modifications that each has made over the years. For example, the
Oconee nuclear plant was built with no Emergency Diesel Generators.
Three Mile Island has two very small electric-powered Emergency
Feedwater pumps, as distinguished from one large electric-powered
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Emergency Feedwater pump at CR-3 that imposes a lot of load; and Davis
Besse has only steam-driven Emergency Feedwater pumps.

Florida Power has pursued strategies over the years that appeared to
provide a cost-effective means of meeting all safety requirements without
imposing undue costs on the ratepayers. In addition, as | have described,
in the past various facilities were encountering drawbacks associated with
certain major modifications, and we were reluctant to assume the risk of

those modifications.

WILL THE COMPANY BE ABLE TO BENEFIT FROM ITS OWN EXPERIENCE
AND THE EXPERIENCE OF OTHERS IN MAKING THE CURRENT
MODIFICATIONS?

Yes. Had the Company made these modifications sooner, it would not
have had the benefit of the experience gained from all the previous efforts
to address these issues that | have described. This experience has
provided a much more complete understanding of the system and
equipment at CR-3 than the Company had in the last decade, for example.
This should enable the Company not only to make the modifications
efficiently but to make better modifications. No engineer is clairvoyant or
has complete knowledge of what the future will bring. But the Company
has significant experience now in operating CR-3 and Is well situated to
make the current modifications in an effective and efficient manner. The
same holds true of the experience the Company has gained from efforts

by other plants to make the same or similar modifications.
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IF THE COMPANY HAD UNDERTAKEN TO MAKE THE SAME
MODIFICATIONS SOONER, WOULD IT HAVE BEEN NECESSARY TO
HAVE THE SAME KIND OF OUTAGE AS THE CURRENT OUTAGE TO
ACCOMPLISH THESE MODIFICATIONS?

Yes. Itisimportant to underst~nd that, based on what we now know, the
Company has been able to determine that the plant currently is incapable
of satisfying the requirement under its license that it be able to respond
to a hypothetical emergency situation that may occur once in 11,6 billion
years (with resulting damage to the core occurring once in over a trillion
years). Although this is an extremely remote statistical risk, it is one that
has very immediate regulatory consaquences, namely the Company must
keep the plant out of service until the problem Is fixed. See PFM Ex. 7
(Technical Specifications limiting conditions).

If we are supposing that the Com_any would have recognized the
need to make these extensive modifications sooner, in fairness we must
also assume that the Company would have known why these
modifications were required. But if the Company had recognized in the
past what it came to recognize in September 1996, it would have found
itself in the same place. That is, it would have faced the necessity of
taking or keeping the plant out of service until this deficiency in its
Engineered Safeguards system could be rectified. The exigency of the
modifications then, as now, would preciude advance planning.

Florida Power's history of modification experience demonstrates that
there are no reasonable alternatives to making the extensive modifications
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now underway. The Company implemented a serias of modifications over
a period of seventeen years that were reasonable, technologically feasible
alternatives designed to enable the Company to avoid the extensive costs
associated with the current outage. Again, if we are supposing that the
Company would have recognized at any time in the past what it now
knows, the Company would have simply embarked in the past to make the
same extensive modifications.

In addition, there is no reason to suppose that the Company should
have recognized the need to make these modifications on the verge of
entering any other outage, such as a regularly scheduled fuel outage. One
might just as easily suppose that the recognition might have occurred
while the plant was in full operation. In any case, based on my
knowledge of CR-3's past outages, | am able to state that the Company
could not have accommodated the kind of modifications we are
undertaking at this time within the winbrella of any past outage. The
Company was fully occupied dealing with other exigencies during each
past outage. The most reasonable conclusion to draw from all the facts
and circumstances is that had the Company arrived earlier at the nml
conclusions reached in September 1996, the result would have been an
outage at least as long as the current one. Indeed, had we attempted to
implement the current modifications before CR-3's electronic circuitry was
upgraded in the 1986 (with the installation of the Emergency Feedwater
Initiation and Control system that | have described), the modifications

would have been harder to implement.
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IS THE COMPANY INCURRING ALTERNATIVE FUEL COSTS AS A RESULT
OF THIS OUTAGE?

Yes.

IS IT REASONABLY NECESSARY TO INCUR THESE COSTS?

Yes. The Company had to entsr into an extended shutdown in order to
make the necessary modifications. These modifications could not be
made while the plantis in service. They include extensive upgrades to the
Emergency Diesel Generators to increase their capacity by 150 kW and
the dismantling of the Emergency Feedwater System in order to add
cavitating venturis that will regulate the flow of feedwater from the
Emergency Feedwater pumps.

As noted, these modifications are not discretionary. The Company
must make these modifications in order to restore compliance with CR-3's
license.

Finally, as | have described, the Company has no alternative means
to satisfy the requirements of its license other than by making these
extensive modifications. The Company has made every reasonable
attempt over the past seventeen years to meet applicable safety
requirements by means of less extensive modifications that could be made
and have been made with minimal downtime. The Company has
exhausted these options and has no alternative at this time other than to
keep CR-3 out of service for an extended period of time in order to make

the current modifications.
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Q. DOES THIS COMPLETE YOUR DIRECT TESTIMONY

A. Yas, it does.
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Florida ANALYSIS / CALCULATION

Powe ]

tl-—n-r- Crystal River Unit 3 SHEET 1 OF _;
e MAR T87-10-08-01 Bow OCTOBER 21, 1317
hropa : ASV-5/204 POWER SEPARATION

ATTACHMENT TO MODIFICATION APPROYAL RECORD

Electzically separate Volor Operated Vaive ASV-104 [rom ASV-3 anc amign & new

power souree for ASY-204 from the 230/125 Ve FS “A' power sysiem, insiall separaie
-emate manual ceatrol ang sutomatie EFIC Interlocks for ASV-204.

BEASON FOR MODIFICATION

Presently, ASY-204 anc ASY-§ are elecizically connecied in parailel and powered from
s common 2507125 Vée ES 'B° power source, and opersle via common manual and
sutomatlle contrel Interlocks. ASV-204 i de.np repowered fro= a 2507128 Yde ES A’
rawar kAuses ATE arovided wilh separaie 19nisals In erder 1o enat.e ihe Turbine Driven
EFW Pump (EFP-2) to oe operable witt a failure of the 130/125 vdeo &> ‘T powar
system, With izis espebllity, EFP-2 will be available to stare 1P LFW [low
requirements with the moter driven EFW pump and, thus, decresse Lhe load on
Frmergency Diese! Generator EDC-1A fos seennrios requiring EFW colnelcent with [oss-
of-offslte-power ané failyre of the 'B' power system.
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Florida
A /

Y1/ MAR e MAR T17-10-09+0) Bt OCTOBER 19, 1087

frepeni ASY-3/204 POWER SEPARATION

ATTACHMENT TO MODIFICATION SAFETY EYALUATION

-

1. ASY-§ as¢ ASV-104 are motor eperated valves having icentleal funetions of
supplyisg stearm to the turbine 2siven Emeryency Feedwater Pump (EFP-2).
Since ETP-2 |3 the ES "B" chanael pump, ASY-§ and 104 were electricelly
connecied In zarallel to & ¢om=2n 250/123 VDC E3 "B" ¢hasrel power and
eantrol siuree. TAls modifleatics electrically scparates ASY-J04 from ASV-
5 and rezowery ASV.I04 from 1307115 VDC KS "A" channel power. Abo,
sesarate 20atal room conirols a2 sejarate “A" channel EFIC interlocks are
Seiag zoividec for ASV-204, Altematic venirel legic of ASV-204 Ras notl
changec. Thera’ore, the probat.ity of an occurance of ihe cersequences of
an seeigi=: or =a'funetion of ¢gopment [mportant to salely 3¢ previously
evaluntes in *~¢ FSAR i3 not ‘crenved siace the logic of wuiomatically
opening ASV-235 wnencver the EFIC Syster calls for emergersy feedwaler
has not Seen ilterec. The relias:iity af EF?-2 has actually deen incroased
bechul® »iih t=ls modification ¢ 1=er “A™ er “B” rain power =il vontrol ard
onerale :ne ! ine steaT inies .aives to EFP-2 as oppoted 13 20l vaived
peing “B" traln pawered. FSAR decitons V.24, .2.2.6 anc 10.2.0.4 have been
reviewed.

2. The elec:=ical seaaration of ASY-!C4 fram ASV-S does rol Impact the cesipn
function ef either valve to supply sieam 1o the EFP-1 turdlne. Power and
control for ASY+§ is not affected 3y :nis modification and ASV-§ retains its
sutomaiic conirel logie, remote marnsal control, locel manual control and
remote tnutdewn isolation and conirol. ASV-104 ls being powered (rom the
recundas: power channel, and will be proviced wilh Ils own remote manusl
control 1°¢ wiik separate EFIC [=ierlocks for automatic operation. The type
of remeo’e manysl contrel and sutonatic opesation of ASV-204 is the same as
for ASY-5. Therelore, based on :ne above, the posaibility fer aa sccident or
malfunction of & ¢ifferent type i2an any previously evalusted in the FSAR is
not ereaced. FSAR Sections 7.1.4, 8§.2.20.5, and 10.2.1.6 have been feviewed.
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Florida

P ANALYSIS /CALCULATION
. ower crvstal River Unit 3 SHEET _3 OF _3
REV/MAR Ra MAL T87-10-03-01 e OCTOBER 19, 1987
- s ASY+3/104 POWER SZPARATION

3.  Thls modifiestion enadles the turbine driven Emergescy Feedwaler Pump
(which Is the "B" channel pump) to be operational even !I & lallure should
occur on the "B channel power system [of which shuldown operation would
be via the "A" channel systemse. With this capabillty, the turbine driven EFW
pump is able to eperale and share the EFW requirements with the “A°
channel motor driven EFW pump. This will reduce the cleetrieal load on the
"A" chanael diesel generator lor the condltion of an £S5 actustion coincident
with a loss-of-offsite-power and lailure of the "B" ctannel power sysiem.
Consequently, with this modification the margin of salety, as defined in the
Sasis for any Technical Specification, is not reduced. 1t is actuslly ennanced
because of the incrcased avalladllity of the turbie driven Emergency
Feedwater Pump. Technleal Specification Sectlons J/4.7.1 and 3/4.5.1 have

been reviewsd.
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Florida ENGINEERING INSTRUCTIONS

mh'“ Crystal River Unit 3 Sheet 1 of 11
™ i — e - R
T87-10-09-01 Y 1Y, 1
P ASY-5/204 Power Separation -

A.  SUMMARY FUNCTIONAL DESCRIPTION

This modifleation electrically separates the turbine driven emergency leedwater
pump steam Inlet lsolation valves ASV-5 and ASV-204 In that ASV-204 ls beling
powered from the 250/125 YDC ZSA power rystem. ASV-§ will remain powered
from the 250/125 VDC ESB power system. ASY-104 will become an ES channel
'A' valve and will have Its ows control switeh and position Indleator lights en the
FSA/EFIC section of the main control board. The control cireult for ASY-204
wil! slso be provided with contacts from the EFIC "A’ channel logie for automatie
operation. Ausllisry relays =ili be added to the control circultry in order to
provice alarm logic for alarms which are common Lo ASY-3 and ASV-104.

This modification will enable s%¢ turdine-driven emergency leedwaler pump Lo be
operadle In the event of falluse of the 250/128 YOC ESB power system.

U. ATTACHMENTS

l. Project Assignment Mems
( 2. . Design Data Sheets (&)
I

F 1
1. Design Input Record (3'a. Zesr Duta Fou 711 %07
W', Ja. Seiry Claw B uliem ri, . wee Firem o wln @ Pl

NIy 4, Verifleation Report
I" I f‘. &‘t‘: L"- F-ﬁ)i‘ :J"}' rl-iil‘r?]

g §. Fire Protection Review — +& ja/ed o 3l1ecr.

t Sk iebr ol pega 3007

(?'.‘;1 o 8 Mocificstion Safety Evaluatlon o, +A vieafy 292 0F ]

CJ’ K1 7.  Regulatory Environmental Review

o
| 8. Drawingu
"“"Jg:‘
W Sketeh | - Electrical Block Disgram

Sketeh I - Electrienl Condult Layout, Intermediate Bldg. EL. 95-0
Sketch 3 - Electrical Condult Layout, Inlermediate Bldg. EL. 119-0

Gt e [POTf ale BB T oL

LEI L T

CR3 085382
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-/Florida IHGIH!IIING INSTRUCTIONS

Power Crystal River
Corparvien Unit 3 Sheet gof 47
e Tl — —
MAR /311 e . Bate
Ti1-10-0%9-01 10724781
e ASV-3/104 Power Separation

Sketch 4 = Elegirical Condult Layout, Complex EL. 108
Sketch § - Elsetrical Condult Layout, Contrel Complex EL. 1234-0
Skelch § = Eleetrical Condult Layout, Control Complex EL. 134-0

Skeigh 7 - Electrical Interconnectiion Wiring Disgram, ABV-S

Sketch 8 - ll;:lriuu Interconnection Wiring Diagram, Molor Starter (or
ASY-104

Sketch 9 - Electrical Interconnection Wiring Diagmam, TB-AS-9

Sketeh 10 - Electrical Interconnection Wiring Diagram, Moter Starter for
ASY-3

Sketeh 11 = Eleetrical Interconnection Wiring Diagram, ASV-204

Sueich 11 - Electrical Interconnection Wiring Diagram, TB-AS-01
Sketeh 13 « Electrical Arrangement, DPOP-IA

Skateh 14 - Electrical arrangement, ACOP-34

Sketeh 18 - Electricel Arrangement, E.5. Aus. Relsy Rack Assy. RRIA
Skeleh 16 - Electrical Aux. Relay Rack 1A Intermal Wiring

Skalch 17 « Electrical Aux. Relay Rack JA Internal Wiring

Sketeh 18 - Electrical Aux. Relay Rack JA Terzinal Boards

Skaleh 19 « Electrical Aux. Relay Rack JA Terzinal Boards

Sketeh 20 - Electrical Aux. Relay Rack RRSBI Terminal Boards

Sketeh 21 « Electrical Maln Control Board Prizary and Secondary Auxllisry
Assembly

Skelch 11 = Escutcheon Plate Detsll

Dougn [ ngnaw (=21 [P l n‘i-rj |
DG Rlhowil  1:fork7 W o/ 3tz ' -:'7:

CRJ 085381




; Florida ENGINEERING INSTRUCTIONS
ower Crystal River Unkt 3 Sheet 3of 11

MLl S REI R

TeT-10-08-01 10/24/87

ASY-5/204 Power Separation

L
10.

Skeich 13 - Elestirical Maln Centrol Beard PEASEFIC Internal Wiring
Sernd 1A « DLam. A Mo CovDl Bradd PAL E7C 1nTE Rl nkearg, CBO w[+IT]
Sketeh 24 - Electrical Maln Cozirgl Boars Primary snd Seconcary Aux.d8 «un

Terminal Boards
H’Lbf’lj
Bc :liu Y]

Sketeh 26 - Electrical Maln Conirol Baorc Primary and Secondary Auk. gy ¢
Terminal Boards MR LUE

Skeich 17 = Electirical Elementary Wiring Jlagram, ASV-104
Sketch 28 - Electrical Elementary Wiring 2iagram, ASv-204
Sketch 29 - Electrical Elementasy Wiring Jlagram, ASV-204
Sketes 30 - Electrical Elementasy Wiring Disgram, AS\V-§
Skeich 31 - Blectrical Elementasy Wiring Diagram, ASV-}
Sketch 32 - Electrical Elementary Wiring Jlagram, ASV-S

Sketeh 33 - Electrical Elementary Wirlag Jiagram, ASV-§

Sketch 34 - Electrical Elementasy Wiring Jiagram, EFIC Matrin 'A’
Ceontrol and EFW Actuation'A’

Sketen 38 - Electrical Elementary Wiring Diagram, EFIC Matrix 'A’
Control and EFW Actuation'A’

Sketen 36 - Electrical Elementary Wiring Diagram, EFIC Matrix ‘A’
Control and EFW Agtuation’'A’

E/N Sketeh 'A’ = Demolition Dwg., Intermeciate Bldg. EL. 95-0
Bil of Material 41, Revision 0
Analysls Caleulations

s DC-5510-126.0-EE, Rev. 0

[ i aal

LG [tk

G Verifias { Sute

Leol2gbr | 2 :‘EWIJ;A .

s AL

1w BESE: M g 91214)

CR3 085384




1. FCS-1913 dated 10/12/87

1.  Telecon D. A. Rhoads/M. U. Ranman datec 10/18/07
J.  Telecon K. Shirk/l. R. Pressley cated 10/22/87
4.
MATERIALS

See asitached Bill of Material number !.

E.  [NSTALLATION INSTRUCTIQNS
to Work Request 194708 lor removal.

sccordance with appllcable FPC maintenance procedures
J. Condult Installation at ASV-204.

Sketeh No. 2 ang detalled condull rovting sketches

ASE 34 - 27
ASE 13 - 1"
ASE 36 - 2

Iguridn ENGINEERING INSTRUCTIONS
ower Crystal River
Coparaven Unit 3 Sheet Sof 11
™ -
Ti7-10-09-01 10/241 _—'1
-l ASV-3/204 Power Separation
b. DC-CRI-0IT-LE, pages 1, 2, 24, 20, 31, 32, 33, 34 and 40, all Rev. 1
e. DC-5510-126.1-EE, Rav. 0
11. Cable Pulllag, Termination and Test Data Sheels for the following elreults
ASE T ASE 30 ASE 4 A 1
ASE 20 ASE 31 ASE 3% A:E ;1 :;: ;!
ASE 1S ASE 12 ASE 3% ASF 21 ASK 30
12. ALARA Analysis/Caleviation Sheet
C. BEFERENCES

Emergency Diesel Generator Losding Evalustion Repers dated 10/23/87

1. Charge all time and materials to Work Reguest #94397 for installation and

L Al cable pulling, termination, splicing, and condull iastallation shall be In

*s.  Install the follewing sluminum condults safeguards "A' Red per

——

1ol |

- ST

_0_@1%94 aﬁxb

T

W%‘J

--u Ing W1234)

CR3 085385




Florida ‘ ENGINEERING INSTRUCTIONS

Power i
Crystal River Unit 3 Sheet $of 11
AR/ B01 e = -
T$7-10-09-01 Y 17
e ASY+3/204 Power Seperation

1.

*s. Install the following sluminum condult men-saleguards 'X* White per
Sketch Nos. 3 and 3 and detalled condult routing sketches.

ASFa1-1"

Condult Installation at DFDP-IA.

*s. Install the fellowing siuminum concull safleguards 'A' Red per
Sketch No. 4 and cetailed condult routing sketches.

ASE 34-2°
Condult Installation at RRIA and RRSBI.

*s. Irstall the lollowing sluminum eonduit non-safeguards 'X' White per
Sketch No. § and detailed condull routing skeiches.

ASK 10-3/4"

Condult Instsllatien st floer opening #'A te Main Centrol Board
Section PSA,

*s. Install the following sluminum condult saleguards 'A' Red per
Sketch No. § and detalled conduil routing skeiches,

ASE 36-3"

*Nole Detalled eondult routing skelghes o De [saued per
subsequent FCNi to this MAR.

nstruetions for MOY ASY-§.

(W Determinate clreult ASK1 as (ollows and as Indiested on

Sketch No. 1.
Wirg Color/Wire Mark Terminal
Black (1)M/100AL 13A
white{2)/100AL1 13
Shleld / --- Floating

S 1 AT A

CR3J 085386




- Plorlda ... ENGINEERING INSTRUCTIONS

> Power
: Crystal River Unit 3 Sheet gof 11
MAL/RLINS ... . 3 - Lawe
TIT-10-09-01 ) 10724731
- - —— e — g
iz ASY-3/204 Power Separition
b.  Retag wires in ASY-3 as lollows
SET Mire Color/Wirg Mark To Yirs Mack
ErK4l Red (/100 ALL 100 AL2
Green (4)/100 AL 108 ALL
e.  Pull cable out of condult ASK1-3/4" to cable tray #302. Pull cabie
back (east) !n tray 0302 to condult ASEIE-2" and coll In tray to be
re-routed [a E/1 Step L.
5. Pull the followlag csbles as Indicated on the applicable cadle pulling dats
sheeln
ASK 1 (Pulled Sack in Tray J01)
ASE M
ASE 35
ASF 11
ASE 28
ASE 11
ASE 1)
ASK 19
ASK 10
9.  Wirlng Instructions for Moter Starter for MOV ASV-5, Sketeh No. 10:

a. Open bresker #20 in ACDP-12
S.  Pull fuse ¢4 [n DPDP-IB
c. Pull fuse ¢8 |n DPDPF-IB

d Determinate the following clreults (eireuits Lo be deletedh

Clreult Mg,  ¥lre Color/Wire Mark  Terminal Nymbss

ASF 31 Black (1)/21 L1
wWhite (91727 11.2
Red (3 5pare -

MED Y, PN Ing 11127

CR3 085387




;Florida ENGINEERING INSTRUCTIONS
‘Fower Crystal River Unit 3

Py Sheet 1 of 17
AN
_h
LAR / BLT e . o,
T1-10-09-01 ™ v
S——— — . —
o ASV-5/204 Power Separation
b= h —————
Clsult Mo,  Mire Coloe/Wire Mark  Terminal Number
ASE 17 Black (1)/1 (P) L1
White (2)/8 (N) L2
Red (3)/7 c1

10.  Wirlng Instructions for Terminal Box AS-01, Sketeh No. 12,
&  Determinate the foliowing cireult (elrewlt to be deleted)s

Clegylt No, Wire Color/Wire Mark Zermingl Number

ASE 30 Black (1)/Spare
Wnite (2)/Spare
Ned (28 TOD-3
Crean (4)/7 Te8-1
Orange (5)/15 ~BB-9
Blue (618 TBB-10
White/Black (7)/20 TBS-11
Red/Black (8)/11 TEB-112
Creen/Black (§)/38 TBA-1

i1, Wiring Instructions for metor starter for MOV ASY-204, Sketeh No. 8.

(8 Determinate the foilowing circults (elreulls 1o be deleted)

Llecwlt No,  Wire Coloe/Wire Mark  Terminal Number

ASF 31 Black (1)/26 Ll
White (2)/727 L
Red (3)/- oy
ASE 17 Blsek (L)/1(P) 1Ll
White (2)/6 (N) 1%
Red (317 L1
ASE 18 Black (1)/38 C2
White (2)/8 L2
Red (3)/50 c4

b Remove reslstors R1, R2, and R3 and save Lo De reused later this
MAR.

Sarvgn | g

Bgs A}

ot [T el B,

TMTIN Y mbe, et g 412040

CR3 085388
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’P'l'l'ﬂl-ts-. +» ENGINEERING IHSTRUL'I'IONS‘ | :
Carpervasn Crystal River Unit 3 Sheet gof 11

FHT-10-09-01 - 10/24/37

|
|

BLAR / RYT Na.

P ASV-5/204 Powss Separstion

¢. Terminate the following cablem
Gleeult N,  Mlre Color/Wire Mark Teeminal Number

ASr 12 Black (1)/21 L1
White (3)/11 15 ]
*ASE Black (1)/1 (P) 1Ll
Whnite (3)/ 2 (N) IL2
*ASE 3% Blaek (18 Ll
White (2)/9 L2
ASE 13 Blaek (1)/0 L1
White (2)/9 L2
Red (J)/12 cl
Creen (4)/14 ci
Orange (51/Spare -

* Tape end of cables saleguard 'A’ Red.

d. Tape the end of the cable ASE 31 safegpuard "A" Re¢ and revise wire
marks as [ollown

From Wire Mark To Wire Mark
2 §
15 ¢
3 3
3 4
i 1

12. Wiring Instructions {or terminal Box AS-9, Skeieh Ne. §.

(W Determinate the following elreuits

Clreult No.  Wirs Color/Wire Mary  Termioal Number

ASE 19 Black (1)/7 TBA-1
White (2)/Spare —
Red (J)/15 TBA-)
s | regievrnt [ [
R Bk (L0t Wﬁ&l o/ oloh
Ser S BET 240 hu et Ing W1114)
CR3J 085389




s I

l';lﬂdl ENGIH!EHIHIG INSTRUCTIONS
ower
¢ Crystal River Unit 3 st goflr
™ . === o
_ T87-10-09-01 - 10/3¢/31
P ASV-5/304 Power Separation
Clegult No, ¥ire Colar/Wice Mark Terminal Number
ASE 29 (cont) Creen (4)/50 TBA-1
Orange (5)/10 TBA-4
Flue (8)/20 TBA-§
wWhite/Black (1)/12 TBA-4
Red/Black (8)/21 TBA-S
Creen/Black ()78 TBA-T
(This ekt. to be reterminated Iater this MAR)
ASE 28 Disek (1)/38 TOA-1
White (2)/1 TBA-I
Red (3)/50 TEA-Y
[This elet. to be deletec)
ASE 30 Black {1)/Spare e
White (2)/Spare -
Red (3)/8 TBA-]
Creen (4)/7 TBA-2
Orange (5)/1% TBA-]
Blue (V18 TBA=4
White/Black (T)/10 TBA-3
Red/b'ack (B)/22 TBA-8
Green/Black (3)/14 TBA-T
(This ckt to be deleted)
EFK 41 Red (3V/100ALL TBB-§
GCraen (4)/100AL TBE-4
(Wires 1o be re-terminated later 12 MAR)
EFK 43 Red (31/100ALL THE-§
(Wire to be reterminated later this MAR)
Corugn | reprarar Dty i Ot : ﬂ.m II
L(ZQ Blenclo f£2ﬁ2 Lo/i0 ‘.fV Bt/
' eaY v RURP, Wt Dng 971740

CR3 085390




e —

Fl;:r!dl ENGINEERING INSTRUCTIONS
- wear -
mtlnu_.-_.:-- Dwrta =
o ' ASY-3/204 Power Separstien
b.  Install Zaner Diodes as {ollown
From Terminal To Terminal
ZD=1 TBA-B TBA-12
2D-1 TBA-B TBA-10
ZD-3 TBA-1 TBA-11
. Install reslstors as {ollows (Previously removed from motor starter [or
ASY-204)
Rl TBA-10 THB-10
R2 TBA-11 TABE-1)
R TBA-112 TBB-11
€&  Install 814, AWG 55 Red Jumper wire 03 follown

Erom Termingl Io Termioal
TBA-2 TBA-S

Terminate cireuits as fc..owm
Clesuls No. Wire Color/Wire Macs Isrminal Number

ASE 20 Black (1)/1 TBA-1
(Was Whnite (1)/Spare S
determinaled Red (3V113 TEA-6
earller Creen (4)/14 TBA-T
this MAR.) Orange (5)/13 TBB-10
Blue (6V/17 TBB-11
wWhite Black (T)/19 TBB-11
Red/Black (8)/12 TBA-3
Creen/Black (9)/11 TBA-4

(Tape end of cable saleguard ‘A’ Red)

&

B § egte——

L

00 Rbce 12002 | L st m:’”

CR23 085381




’F'hﬁdl ENGINEERING INSTRUCTIONS

BAR / ELI g . e | Dt -
“T":HH: b -: In mf
, —
I ASV-8/204 Pewer Separation :
T T _,I
|
Clreult No, ¥ire Color/Wire Mark Isrminal Nymber
ASE 33 Black (1)/8 TBA-1
Whize (2)/9 TBA-2
Rec (3)/12 TBA-§
Creen (4)/14 TBA-T
Orange (§)/Spare e
ASE 36 Black (1/8 TBA-1 ’
Whize (2)/9 TBA-1
Rec (3)/12 TBA-E
Creen (4)/10 TBA-)
Orazge (2)/10 TBA-10
Slue (8)/11 TBA-11
White/Black (7)/20 TBA-12
Rec/Black (8)/Spare
Creea/Black (9)/Spare
ASE 317 Black (1)/1 TBA-1
wWhite (2)/11 TBA-4
Rec (3)/113 TBA-§
Creea (4)/10 TBA-2
Qrange (3)/Spare ane
EFK 43 Rec (3)/100 AL2 TBE-§
EFK 41 Ree (3)/100 ALZ TEE-&
Creen (4)/100 AL! TBB-§
ASK | Black (117100 AL TBE-4
Whnize (2)/100 ALL TBE-§
Shleid/=-- Float
[ ST pa— [ ye— , Da|e
e "oy b. I*L n
' E s
fov 1m0 EFERTE IR

CR3 085302




T T

i [
gmu ENGINEERING 'INSTRUCTIONS
o River Unit 3, Sheet 13 0f 11
po ey e s — =
S T87-10-89-01 10/24/41
ojent ASV-1/204 Power Separation =
——rm e w3 -
13. Wiring Instruetions MOV ASV-104, Sketeh Ne. 11
5. Retag the fellowing wire marks as follows
Iem ¥ire Mark Jo Wirs Mark

3 4 (2 places)
4 5
15 6
3 3
t1] !
T 11 (2 places)
] | 12 (1 places]
30 "
H § (2 places)
10 11
11 19
15 13
18 18
100 ALIL 100 ALT

B.  Tape the ends of cables ASE 18 and ASE 13 safeguard 'A’ Rec.
14, Wiring instructions for DPDP-8A, Skeich Ne. 13.

&. Terminate the (ollowing clreuils a5 follows:

Clreylt No, ¥ire Color/Wire Mark Fuse Terminal

ASE 1% Black (1)/8 (PK) 15-PN)
wWhite (2)/9 (N) 1§-(N)

(Tape ends of cable saleguard “A° red)

ASE 34 Black (1)/1 (P) 17+P)
wWhite (2)/1 (K) 17N}

(Tape ends of cable saleguard 'A’ Red)

S v | Pt

fee 1Al

MM EE}'?

CR3 0853493

afiare M ne fng W11I0)




"+, ENGINEERING INSTRUCTIONS

Crystal River Unit 3 Sheet J30f 17
AR ;R M "
TEI-10-08-01 o 10/3¢/87
e P T —_— - _“
imic ASY-3/104 Power Separation
e e e

15.

Wliring Instruetions for ACDP-54, Skatch No. li:
[ R Tnnlmh.tm following elreult as follown:

Cleeylt No, Wire Colpr/Wire Mack Breaker
ASF 32 Black (1)) 4
wWhite (IW12 4

Hu’lﬂ-‘ [l'lltmtkﬂl IW l'll,’ Ragk lllh._ﬁﬂrh Nos lll 18, l-'l l'.l 18,
4 Ko o O gin ced i€

NOTEL: Reference MAR T87:10-94-01 whieh removes relays from (he
spaces whete relays are belng acded via this MAR.
L lnstall relays TMA ang TMB us Indicatec o Sketen 1§,

b Install #14 AWG 515 Red wires as lollown:

From e e
AR-1-Skelch 17 TMA-]-3ketch 1§
BA-1-Skefeh 17 THB-1-Sketch 1§
BA-1-8keleh 1T TMB-2-8ketch 14
AR-J-Sketch I7 TBl4-1]1-Suetch LB
AR=4-Sketch 17 TB14-23-Sketeh 10
TMA-2-8helch 18 fuk TMB-2-Skeleh 14

£

2. Convert contact =3/4 from N.O. 1o N.C.

< Install #14 AWG SIS Gray wires a4 lollown

Erom Ie
TMA-3-Skelch 18 TB13-11-Sketch 19
THMA-4-Skateh 16 TB13-13-Skatch 10
TMB-3-Sketch 18 TB1)-10-Sketech |9
TMB-4-Skatch 16 TB13-11-Skatch 19

=0 SR Ll

e it [T sl N T ok

Ree JA)

BT T vr mlr, M ng HP100D

CR3 085304
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¢ Florida
¥Po

v.e Crystal River Unit 3 '

I."

IHGIHEERIHG INSTRUCTIONS

‘Sheet 14 of 17

BLAR ! BT] M.

e ———

TIT-10-09-01

e

Prageey:

ASY-5/104 Power Separation

7.

III

Terminate circults as follown

Cleeylt No,  Mire Color/Wire Mark

ASK 29 Black (1)/17T06AL2
wWhite {(2)/1708AL4
Shigld/ =»

ASK 30 Black (1)/100K
White (2)/100AL
Shield/ -

ASE J1 Black (1M/8
. wWhite (1)/11
Red (3)/13
Green (41/10
Orange (5)/Spare

Wiring Instruetions for RRSBI, Saetch No. 20.

[ #

Installation lnstructions for MCB Sectlon HM’I c;"l;;l:h ‘-?:; %rzld'ﬂ%

NOTE: Reference MAR T87-10-04-01 which removes easting 'AD' push
butt
e 4§ poian oJav IHD' ‘l"l Yt ~rud bh..../k
qu.u:?nrn\'r&l -r Mami-T Ml TMLaad THI on-tre-main-control
b il gnd heg Inty fe skaldh 2

[

-5

Terminate circult ASK 30 a3 (ollows:

Wire Color/Wire Mary ~ Tecminal Number

Blaek (1)/100K TB11-17
White (2)/10C AL TBl1-12

Shleld/=—- Flost

19 A1 1ijp

Plat e ﬂm Spe i"
Fabricate mutuhun plate per Sketch No. 11.

Install escutcheon plate and panel [tems T, TM2, TM1. and TMA per

sugich Mw. 1.

Engrave and Install nameplate per Scateh Now 11 F“ F Hf

Termingl Nymbee

TH13-10-Sketeh 19
TB1J-1i-Saateh 19
Float

TB13-12-Sueteh 19
TB13-1)-Saeich 1)
Floal

TBl4-1§-Sueten 12
TB14-22-Sc<ateh |0
TBI4-10-Saeten 10
TBLI4-2!-Saetch 10

Dwsegn | e

tew S

Date 1

2 fl/;7’ ?

A

BITTh* BELP, et Ing W1EIED

CRJ 085305
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"’-"v.-‘-n

ENGINEERING INSTRUCTIONS

B

AE4-10-Scetch 35 13A

TB40-1-5<azch 26

Install 914 AWC SIS gray wire as foLzwn

a -
Power Crystal River Unk
Corporston 3 B Sheet J.l."JL
-lr - &
“‘mu*__b i o LT “ - -_—
. : T37-10-00-01 N R 17, 17, 11 ;
= <l — ———— e e ——————— - i
e ASV-5/204 Power Separation * - - - i
it | R M—I
141&#_”‘”“%& F’ -;l
rue 174 Wortt, e
C'F d i
U7 19, Wirlng Instrvetions for MCB Seetion PSA/LFIC, Sketeh Nos 13, u.??. S
‘”'.-;J and 24. AT
] f I
wl 8. Install 110 AWC SIS red wirlng as {3 3wm ARres
lisse 2
—lpn ad
TM1=1-Skezen 23 TB¥-17-5cetoh 24
TMI1-2-8kesch 22 TBIE-i-S<eten 14
TM1-2-8keseh 23 TM2-2-%«t2eh 1)
TM2+%-Ske:ch 23 TMI-2-§.e2en 11
TM2-1+5kezich 23 TBIS-22-Feelen 24
TMI-1-Sketeh 23 TBSY-2:-aeten 14
B.  Install 014 AWG SIS red wiring as f0..:ws
From 2
THe=J-Skeien 23 TBSE-2-Sceteh 34
TM4-)-Sketeh 23 TM4-T-Sceteh 23
TMé-4-Sketech 23 FB59-15-Saetch 24
TMd4-B-Sketen 13 TBS9-}-Sceteh 14
. Remove ¥14 AWG SIS green wire as . lows:
g ool Ecom 22
47"
AE4-])-Sketch 2 TB4G-1-%ceteh 20
AZ4-0-Sketch L L3 TB4Q-1-5<e1en 24

[

—rrem =;
TBAO-§-Sketch 26 TMA-1-Seetch 23 n!uft_'.:
TM4-3-Sketch 23 AR4-11-S<atch 3% LA ..M- :
Dwiign | mponapr [-*1 ¥ 1 Oove P
—ﬁ?t—ﬁnﬂ-___w ; zels /348 ' E E IJ’Hé‘}
bl Y. REWP; e Ing 912101

CR3 085398




eg ENGINEERING INSTRUCTIONS
s | Crystal River Unit 3 enSAwlZ

R n0nc) ' Y

FropuT

fsv-S/204 Prier serAraTION

18, @ DETCRMMATE

S
SCITEH . Wk MTE Av) Pescr ANEr

h UsNeg THE

TAE B TENEOAED WIRING FRom DEViES
AC1) Am Q AP, AN 4w AM. [BawJE THEIC DEUCSS Pisebony
FRuw THE MAaww CvTRot OLvaRD, Rerain THEAM Fold Rewunii-
ATioN I~ S7T€P 15 K. .

rAB2ICATE A covéZ PLATE THE APFECTED AReA ouT |

Foa
Twe AATE Srau 8

5.
OF w0 GAGE Iices OATE |
|

35T O W HigH <~3 3.5§co1 = = DE. ,
|

LocATE THE AATE O THE AW Ce.m%b BeadD PER Ag4,
3.8 PEvieEre AEI' ,-‘ld..Jr,JI.En
-y o hiﬂff Foia *!f ,:-

.',.'".-'-‘- Eﬂrlu :J_ . wd g

A2Q, A5 AN AvDd AN
WiTe THE ZaTCH YR

SuacL BT VERTICALLY AciqgwEd
asy.20¢ THE EFc CH B To LEFO-2 “rART (OG\W& LTS

ShAaw. OBE VERZT iAo ALGANEY T2 THE SiM AR LTS
AGNE Foa CHAmMVEL A. [BRIEATIL LocATions Shaus
[z APPRow 1 malbLt A® & ol a)

21e7aB€EN ColCR OLATE A> A TeEMPATE,
[fTPLT S W “HE MA. ConTROL BeARC

- ol

CuT o DR L

MATC el
Paw T “HE COVEL PLATL T mMaTen TRE MAN CouTROL @o4 1/,
sze Tt PAwT SPLEIFICATIN () mAaR 8o -0F- -/

. S STALL TE CovER PUATE ow T=E PANEL WLSINA
(NSTAMETION S FounD v HE ANoTEs or DRAINS

C-201-32, Rev I.

AR
K. Ta2TALL DEVIERLS AE /, AT R, =3, j,&-qtﬁp’,“,: AN D
AMm AND RLTERMWNATEC THE WG PEZ SeeTcH 284
- e s L T J L] Sy Sy g —— —
. i, -
z % uT)"t.h’” /W% 0wl &
- n : n e S - b

CR3J 085387




'Florida ENGINEERING INSTRUCTIONS

Fower Crystal River Unit 3 Sheet 1h ot i1
mrm- : TIT-10-09-01 fe 10/34/37
m: S— S —— T LR

A3Y-§/104 Power Separstion

e. Terminate elreuit ASE 3§ a3 {ollown
Clreyit No, Mire Colop/Wire Mark Termizal Number

ASE 38 Black (1)/8 TBS6-1-Skaten 14
White (2)/9 TBSE-1-Sketch 14
Reg (31713 TB§S-0-Sketeh 14
Creen (4)/10 TB3S-19-Sketech 14
Orange (5)/16 TB9-16-Sketch 24
Blue (§)/18 TBSS-24-Sketeh 24
White/Black (T)/20 TBS9-27-Sketch 24
Red/Black (B)/ =- Spare
Crees/3lack (9)/ == Spare

20. Demolition of cable and concuit for ASY-§ anc ASY-204

s« Remove the following cables per E/I Sketeh A and thelr respeciive
cable pulling cata sheels.

ASE 20
ASE 23
ASF 31
ASE 27

5. Remove the followiug conduits per E/] Skelch A

ASK 1-1/3°
ASE 28-1/4"
ASE 37-1"
ASF 31-1°
ASE 30-1 VT

c- Plug ail noles In moter starter ASY-204, Terminal Bosz AS-1, Terminal
Box AS-9, motor sterter ASV-) and MOV ASY-§.
71 REMSML INDTAUCTINI Fol Thy TEMAMALw MAL 7D
BE SOuUED Wnbw THe MaL 1§ 193u&D FPok Trg Fllms -
' MENT BOLuTW TO Tee DiCale fRoOUM. (D nhele]
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Florida ENGINEERING INSTRUCTIONS

malnlenance procedures.

C. TESTING

appiicasie, in sccordance with FPC standard procedures.
H. N- Y

Not applicable.

ar Crystal River Unit 3 Sheet 170f 17
AL/ RIT e . oo
Ti7-10-09-01 3 1073407
a = e s — e
- ASV-5/204 Power Separstion
F. EXAMINATION

Visually Inspect component Installations and wiring terminations to assure proper
Installation mnd termlaation In sccordance with the MAR sketches and

Upon completion of thls mocification, motor cperaled valves ASY-104 and ASV-§
shall be functionally tested 10 assure proper valve cperation, and all lUimit swltch
funetioas (Le., Indleator lights, alarms, interlocks) shall be menliored to assure
that the valve contrel logle has nat Deen altered by thls modiflestion. Afler
installation, all wirlng shall be tested for continuily and Insulstion integrily, as

h Y MW Rt lag 11280
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@ DESIGN DATA SHEET
g , Crystal River Unit 3
it SHEIT 1 0P 3
¢ el § ]
TE7-10-09-01 OCTORIR I4, 1987
ASV=3/204 POVTR SCPARATION e AS
SAFETY CRITERIA: £ Safety Usting Rev, __28 ___ Oated _I=10-7 _ Page __1-1% ]

SAFETY RELATED: £ Yoz (™Mo

= Salety Classifiestion Review Form (attach c2oy)

APPLICABLE DESIGN INPUY REQUIREMENTS

Basic Functions of sach structure, system gng comaonent,

Perfarmance requirements such as cagacily, rating, system eviaul.

Coces, stangars, ang regulatory regquiremants Ingiuging the applicadie lssve sncier
asgandn

Design conguions such a1 pressure. 1amperature, luig Iamistey and voltage,

Leacs such 23 Semic, wing, LAermal 4ng cynamic, .

EnvirgAMenial CSACINGNS JALICIZAINE Cunng BI0TIEE, C2°3ruction AAd operatian such a3
SrRsure, Jemoeriiveg, Pumidily, 20005888, 3104 #lesalion, wing girection, nuclear
FIZIALA, elecicMATNENC 4S8R IAS Curdlion of g2 2sure. 10CFRS0.49 applicasiily —
Faor elecincal eCurdment galy, reference a3ave Sate'y L ahing 3age or attach copy of
Environmeatal Quanlicatior Rec.remen's ‘arm,

Interfice reguirements ingtwEing Selinil:an of Ine oA 328l 4ng PAYBCH Interaces
ivClving $iryCivres, SySlems ang comsesnants.

Matenal recuirements inCly@Ing SWeEn ems a3 Comaal.2 oy, alecincal insulstion 2-22eries.
grateciive Co4nng and cofrgman rasslance,

Mecnarical requiremants Such 48 viBrahon, s1res. sNo2e and reaction lorces. |
StryCtural reguiremants Covenng Juch iems as ecu:z ™11 lounaations ang pipe 1.2207 8. |
Hygravlic requiremania such 43 Zump nel petitive suc! 29 heads (NPSH), allowadis
prasture crops, ang allewasia lyig velgciling, .

Chemisiry reguiremants such a3 grovisions lor sam3lrg and limitations oA waler
chemusiry,

Elecincal requirements Such as sOuICe 0! COwer, vOIIAGE. raCewdy reguirements, slecincal
insulation and mgior reguremaenty.,

Layoul and arangement reguirements, 10 include poteriil adversa aliects of Aon-
sersmically qualilieg masonry wally, -
Coperational reguiremaenis under vanous congilions suen 43 plant starup, nermal plant
operation, plant shuldown, Jlant emergency operation, szeclal of Infrequent eperation, ana
Syalem ADASIMAl oF @MArgency cperation.

instrymentation and cantrol requirements inciuding ingizating nstivments, controls and
slarms reguired lor operation, testing, and maintensnce. Other reguiremments such as the
tyce of ingtrumaent, instalieg spares. range o! messurement, and location ol Indication
should also be Included.

Access ang saminisirative control reguitements lor plant secunty,

Reduncancy, giversily and separalion mouiremenis of siruetures, dyslams and ¢ompanents
Failure allects requiremanis ol struclures, sysiems ang somponents, including & celinition
o! thase events and accidents which INey musl Be cenged lo wilhatland,

Test recuirements inefoding in-plant 10818 ang INe CONCILENS under which Ihay will by
periormed, 4

Accesubility, muntenances, Mpir ang Inservice inspeactiga requiremants lor the slant
incivaing Lne congitions yager which tNese will De Jerormed,
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DESIGN DATA SHEET

+ Crystal River Unlt 3
L SHEET 2 OF 2
| ae10-09-01 |'0ronmx 14, 007
| ASV<3/204 POWIR SSTPARATION [ as ]
- B — — S —

bs ] -
23 S
A 0O
u T =2
TR 1
%= 3
72 =
N £ 2
29 2
% =

APPLICABLE CESIGN INPUT REQUIREMENTS: (Contlaved

Personnel reguirements and fimitations Inciucing the qualification and number of personne! [
availadie for slant operation, maintenancs, 032N 7S IN3Dection ane permissidiy |
PArannel raciation exposures for specifies aeas Ane congltions. (ALARA) i
Transponadiuty requirements such as B0 ANG BNIPAG weight, Umatations, I.C.C. |

Fire protecusa or resistance regquiremenis, (Checx a2:zucadie latien
& Changes or Scilionp/geietion o' ' oy cateztgn L=33/08000 3p0iemy o eQuismEnl,

S Changes or agsitions 1o 1re sia-: STNGLTRIE Al change te elfestiveness of
Rkl g “irg SOleChONVILDIrRIL " 5,504y

FLnzling, si2'ase ane BuQDing reguire=e=1y

Ci=er raguita=enis 10 pravent WAGUE NEN I3 1N e Y and salely of e [T 1T

Matenaly, 3rciesnes, pans ang CCwIment Juita ¢ 12° azalication.

Sately requce=ents tor BIEVARLAC DR'SI=201 1= Lry “I'UCIAG SUEN ‘4= A3 ragiaiion

RAZ2’TH, 1eNir JUNG the use of cangerous =ate=ais, T1242€ DrOvinong from encicsures, dng

gr2unaing of wecincal systams.
AcSiion or te 2canen ol Sila shuiGoawn pauiz=e L, I+ 8i0ME, COMPC ML, Cf Circuits that

(ASUITE COMEIANCE wilh 1N SEDA7ALIOA Eniena states n 10CFRSD, Azzencua R,

The mogilicasian will mogity an item trat: Cheze a2z 2a0le letteds) |

= & was ongonally Srocured JAC atiles 1 A= unrisilied slate 43 'or which szare :
eants are alocxeg: or,

. 18 bewng 3rocured 43 & pan of tnis mogilication 1ng will be mositieg allar recmpt; or,

b urmenily In inventary (FIMIS) 4 43 unroaities state ang will 20 mogities pner to
ingtallatien gagior resloching
will De tsmplately of pariaily resiszes 2r A atem ol gillgrent cRRign or matengly,

I "Yea" to any of the entena, lorward a completes ceay of the Design Qata Sneel. Design
Insut Recore. Engineenng lnstructions, PRBCMimater & spacifications (as adplicadie) ang
GiNer aoplicas's supponing cocumentation (Instruction Maausls, Vencor Qrawings, FPC
Crewings, Shetzhas, Figures, e1e) 10 Sile Nuciear Proc srement Engineering

The modilication saas or relocates contrsl room *Swisment enidlling soerator Interface Lhal
recwires Muman Faciors gesign review per the catens 1taled in NUREGQTOQ

(Ref: FPC Specitication SP-3148)
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"o

CR3 085402

Sl L —

Bary JMI g ige Ba =y :
(% Algr it A[ fq/?-'fi‘?‘

LY by

i MY Ll S e MR e UIspemmasy o[ [+




DESIGN INPUT RECORD

:Florida
- Power Crystal River Unit 3
ALttty OO Sheet 1 of §
r—— — S e
SRR MAR THTe10-00-02 Sew  OCTOBIR 14, 1337 |
Project ; ASV-5/204 POWER SEPARATION T
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. Florida _DESIGN INPUT RECORD

Power Crystal River Unit 3 '
Corpur st Sheet 3 of §

SU/Al e MAR Ti7-10-09-01 Sew  OCTOBER 14, 1987 !
e s e et s oy s 18 4
AE ASY-5/104 POWER SEPARATION T
— e m = T ——— b ———

|
]
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Florida DESIGN INPUT RECORD

Powar o”nl River Unit 3 v
Larpes s Sheet 3 of §
— e m—— S—
A71/MAZ By MAR T37-10-09-01 Oewe OCTOBER 14, 1987
oot ; ASY-5/7204 POWER SEPARATION
Fys ! " - -
bl el ‘ I i» =all H
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.Florida DESIGN INPUT RECORD _ _
- Fﬂ"lr i cﬂ'ﬂll u"flf unu . Ay - Pame i n
r- Corparngn Sheet 4 "f.’.
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e ettt e e
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Florida DESIGN INPUT RECORD

Po Crystal River Unit 3
Corvovem Sheet § of § i
Riimates  MAR T87-10-09-01 e  OCTOBER 14, 1047 ]
ot ASV-5/104 POWER SEPARATION .'
L. |
]
= |
: Wl ng imal 1 ’ n fom
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@r= SAFETY CLASSIFICATION REVIEW ;
; Crystal River Unit 3 i
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Valve waler
lve Motor Operator AST-204 Pump Inlet Tsslstiom Valve :
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ANALYSIS/CALCULATION: suerr . 0op
Cryvial River Unk 3 #

< S G 1

RI/MAR e mquH: ﬂ-ﬂ"l‘ﬂlﬂ H. im

Projoc ; ASY-5/304 POWER SEPARATION

ATTACHEMENT TO "SAFETY CLASTICATION REVIEW™
FOR V. LYR MOTOR OPIRATOR ANY-104

Salety Listing Revision 24, Page 1+13 lists vive moler operator ASV-204 as
Salety Channel B. The modification of MAR T#7-10-09-01 will charge the
moter and control power 1o ASV-204 fro= E3 "B® 250/123 VDC te IS5 "A"
250/115 VDC. Consequantly, the ehannel Cesignation for ASV-204 on Page 1-
15 of the Safety Listing must be changed fro= “B" 1o "A".

%?&,ﬁ, m:v/r? W f#/.iz? MTF
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@—E..ﬁ' " VERIFICATION REPORT
Crystal River Unit 3 T
C T - ; U?-;M‘ a’ -f;/i’./.?
monct.___ ASV-5/204 fowar Seporation

VIRPICATION METHOD: B Design Revew bas smmevont powwt 5 ANEMate COIGUSIONS wnemn snerrsn semvismes wern
T Oualilganon Tanling pee erissmesty ot nourresT)

T
18
14
n

iR

nn

rassgnadie?

1l

(SRR EF R R NY
o

A0

11l

and re3air?

¥ ]

bnns
1

i
n

spec ag?

ARCUL R S L SUEE O CACA L L (-
D

gutlorn

Wers the Inouls comettly seleglad ang Incorparmied Lale design?
S Am aswwmptions necesiany 10 Berlomm (he dethgh sClivily adetuilels Feacribed and

VWhars neganiary, b9 Ihe Badumplions ideniiled lor suasegvent reveniicaiions

when t5e delalisd danigh acivilies are compigied?

Atg 1ne ppropnale gualily 4ng Quabily ANt ange reguiremenis speT e

Arg Re BDpICADIS COOEN, 11AADMIEY 4nd EQulilony eQureMentl AIivEiAg 1Ihue 40D sode a2y
gropeny igentiheg ang are rRew 1eCuiremanty far cesign met?

Hive ASDUCHYiE COMIINVETIORN SRS ODTAIAG s1DereACe BeeA CONY-SemgT

Higvs 158 gesign aieriage regurremenis beea satilied?

Was an appropnate design metnod vied?

In Ihe 2ulput mesonadle compared Lo inpyls?

Ary trg 3pc!lied pans, SQVIE™en], and preceaaed Suilalie lor the Agvirec appligation?

dry thg apacilied matenals COMBANIDIe wilh SMCH OINr 4°d the Seiign sAnranmanial
EOng:1ONY 10 whiCh ine matenal will e seposea?

=  Mirew p2equile mamtenance [esivres end reguirements been i2ecr g7

2 Are scZesubily anc grhver design provisigns BSeGulte 197 perOmMEEe 0! ReSCIC malAlET Cr

Vun ESegulie adcusiiilily Dot _c0vided 10 PEASIM LA -8R E R M UpeElion supecied 1E 5w
regur'ed gunng the guant Lite?

Has e @ENgn propeny cont-gered (adialion sxpasure 10 1N gulut snd plant persennel?
Ary 1™ SECEDIANCE Criigna MMESIPOTEIEd 0 INe GeEA Sotumentd 5.""'Cianl 10 Miow
aANCALIOA AN SeVgH reCu-rement s Rave been salislaCionly peEc=ghsneg?

Hers sOegudle predperabond ang subseguent penodrc |e8l MeQWr I TENLE DeOn ATDMOONA" 1y

Ar ageguale Randhng, 1107age. Clasnng and BuUppIng regquinemes1l sbecilied?

O  aAre soequite Wentlicalion reguirements speciling?

S  am reculrementy lor recorg praparalen revew, L00M0vil, relention, oic. sdeaquately 1pecileg?
O Has sevemic adegquaty Deen CONIEred 8NT Svaiualed ANE 078 1Ae Teulle sCEaplabia?

2 Heve hire preteclrdn conNI@eralion] Bedn SRl vy sSUrTIET?

parigrmad 4 vefCALIOA 0N (Re BuDieE! MAN Qeligh PACUAGE BAG IINE 1he Hesulll
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POVER anD OUSTEIAL STITENS DIVILion . README
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FIRE PROTECTION REVIEW
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gu— Crystal River Unit 3
lllrr-%l = Barg
KAR T87-10-09=01 OCTORER 18, 1927
L 11 e
ASV=5/204 POVER SEPARATION
L U '

Doe1 the design/design change Involve Ihe modification, addilion, remaval, or relocation of
lﬂr ef the following? If yes, explain In space provided,
Combustidies (oll, hydrauiic luld, graase, wood-based materials, cloth, charconl, PVC,
cable insulstion, carpet, elc)

$e0 Attachad Sheet

b. Avallable Fire Protection (detectors, lire eslinguishors, hose s1alions, sprinkiers, halona
sratem, COg system, eic.)

. Eculpmenl, componenis, or cadles thal would mnteriers wilh the coeration ol exisling
firg geteciion, emergency lighling, or othar lire proteclion leatures

¢. Penalralions, p-tmqumn sadls. of condull seals (1! yes, updaie Penelralion Seals Lt
i applicsbie)
See Attached Sheawt

e. Space Seperaiory {walls, ceilings, «00rs, dOOr, Curbs, dampers. ¢ic.)

1. Firsprooling, sxposure lire proleciion, cable tray corerswrapping, condull wragping, ete.
See Attached Shast

Wilt this desigr/design change reguite & revision to the Fire Materds Analysis? Relerence
EG< Sect. V.C

Does tnls designidesign ehange deviste lrom sny applicable NFPA Fire Code requirement in
salety-reiated of sale shuidown areawvzone? Il yes, sxplain Deiow and oblain Fire Proteciion
Engineet review and concurrenca,
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Uem Lg

Bem LU

Fire protect
shall be rese

This modification requires a condult penetras
119 [loor, which reguires resesling to the equivalent rating of the Mess. Cables will
penetrate through existing sealed penetrations ia the following flre Barseru

Intermediate Bullding Fioor EL-113
Control Complex West Wall On EL-134
Control Complex Floors EL-134 And 143§

This modificatlon lnvelves the Instzllation of an spprosimate total of 1,200 feet of
various powes, control and lnstirumentation cable.
concull or (ize protecied cable iray and, thus,
load In the respective fire aress. The only fire areas where some of t=¢ ad0ove cable is
routed In cpen cable trays sre the Cable 537
Cable Spraacing Room, most of the cable iray roule is intray lets than §. & (ull. Since
the Fire Hazard Analysis s besed on trays 50%
affect the overall combustible load in this ares.
very short *uns whare a3 they peneirale
cables consls: of & 8/C #14 control cable and two 2/C
amount of combustible load contribuled by these cables is considered lns.nificant.

Mes: of \his cable is *c.ted elther In
coes nol contribute 1o "¢ combuslitle

cading Roem and the Relsy Room. In the
filled. the additiona. 7ables €0 not
The cables In the Reisy Room are

tne ceillng ané ¢rop Into the fe.ay racks. The
016 Instrumen: cables. The

fon througn the Intermeciaie Builcing EL-

Upon completion of eable Inatalistion, these peneirations shall be “esenlec 1o the
equivalent fire rating of the respective fire barriers.,

e¢ cable trays that need Lo De cpened 10 sccommadate calie Inatallstion
sled to the required (lre rating of Lhe respective trays.
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Florida
Power ANALYSIS / CALCULATION SHEET 3 OF _3_

Corpes ruon Crystal River Unit 3
M A . MAM TET-10=0¥=U1l - - T T WLIR Ll
Pruject 1 " ASY-5/204 POWER SEPARATION

ATTACHMENT TO MODIFICATION SAFETY EVALUATION

1. ASV-$ and ASV-204 mre motor operated valves having identical functions of
supplying stezm 1o the lurdine ¢riven Emergency Feedwater Pump (EFP-3).
Since EFP-1 is the ES "B channel pump, ASY-3 ang 104 were electrically
connected In parailel to a common 230/132% vDC ES "E" ehannel power and
control souree. This mod!/'catlon electrically separates ASY-204 from ASY-
§ and repowers ASY-204 from 250/13%5 YDC ES "A" channel power. Also,
separate control room conirols and separaie “A" channel EFIC interlocks are
velng provided for ASY-204. Automatle contrel legie of ASY-204 has not
changed. Therefore, the probabllity of an eccurance or the conseguences of
an accldent or malfunctien of equipment important o safely a3 areviously
evalustied In the FSAR !5 not Increased since the logie of sutomatlcally
opening ASV-204 wheneve: the EFIC System ealls for emergency (esdwaler
has not been altered. The reliabllity of EFP-1 has actually been increased
because with this modification either "A” or "B” traln power wlll control and
operate one of the steam inlel valves to EFP-2 as opposed to bath valves
belng "B” traln powgred. FSAR Sectiom 7.2.4, §.2.2.4 and 10.2.1.0 have been
reviewed. Y

1.  The electrical separation of ASV-204 (rom ASV-3 does not impect the design
function of elther valve to supply steam to the EFP3 turbine. Power and
control for ASV-5 Is not sffected by thils modification and ASY-S retains Its
sutomatle control logic, remote manusl control, local manual contrel and
remole shuldown Isolation and control, ASV-204 ls belng powered from he
redundant power channel, and will be provided with Itz own remote manual
control and with separate EFIC Interloeks for sutomatic eperation. The Lype
of remote manusl control and sutometle operstion of ASV-204 Is the same 88
for ASY+5, Therefore, based on (he sbove, Lhe posiolilty fer an sccident or
malfunation of & ¢ifferent type Lhan any previously evaluated in the FSAR ls
not created. FSAR Sections 1.2.4, 1.2.2.6, and 10.2.1.6 Rave been revigwed.

|

nn_qnlw Date LI i L] Dave % l:
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ANALYSIS / CALCULATION
Crystal River Unit 3 SHEET _3_OF 3

MAR TIT-10=00-01 OCTOBER 19, 1987

. . A3Y-3/104 POWER BETARATION

3.  Thls modification enables the turblne driven Emergency Feedwiter Pump
(which ls the "B® channel pump) to be operstional even If a fallure should
oeeur on the "B channel power sysiem for which shuldewn operation would
be via the "A" channel systems. WIth tals capabllity, the turbine Criven EFW
pump ls able to operste snd share the EFW requirements wiih the A"
channel moter driven EFW pump. This will reduce the electrical load on the
"A" channel dlesel generstor for the conditlon of an ES setuation colneident
with & loss-of-of{site-power and fallure of the "B™ channel power system.
Consequently, with this modification the margin of safely, as delined In the
basls for any Techaleal Specification, ls 2ot redueed. It Is actually enhanced
pecsuse of the Increased avallabllity of the lurbine driven Energency
Feedwater Bump. Tashalss! Qoaallinating Sections 3J/4.7.1 and 3:4.0.1 have

been reviewed.
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FCNf 11 TO T-MAR T97-10-09-01

!hia Fou r'v!-cn !}nvinqn and skatches to incorporata

changes made by FCN 39 & 42 of MAR 87-03-13-02. TCN 39 vas
initisted to de-terminate the motor starter heater circuit
of ASV=204. FCN 42 was initiated to assist tne field In the
{izplesentation of FCN 39 and to correct the discrepancies
between FCN 39 and T87-10-09=01., There is no fleld wvork
invelved, this FCN im for documentation only.

Interim drawings 201-061 sheets AC=19 & AC=19A are not baing
revised by this FCN, FCN 42 of $7-03-13-02 correctly updates
these dravings.

AOOAKIL
Additional information (s being added to the original MAR
package in sectlions £, _REFERENCE.

1. - EQ) 90-190)
2. MAR 87=03=13=02 FCN's 39 & 42
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This modification converts temporary modificaction MAR T87-10-09-01 into a

permanent installation. Temporary MAR T87-10-09-01 was installed in refuel 6.
Minor.plant changes are needed to be parformed for this modification befors the
T-MAR can be documented as a permanent installation. Thres elecerical devices
installed per cthe T-MAR need to be relabelled to correct plant item tag designacion.

In addition, conduit routing mear control station AS-9 need to be removed from the
plant.

L2 B e R Y e P———

The temporary sodification is being converted into s permanent inscallacion in
conformance with engineering desipgn proceduras. The temporary inscallation has
been determined to be an acceprable method for electrical load demand reduction

for the "A" esergency diesel generator., Elecrrical devices wvers only given a' T-MAR
nuzbering systes instead of a proper equipment tag assignment designation. T-MAR
delected and requested thar conduit toutings be eliminated and acrually work staps to
reacve them has not been accomplished per the T-AR Engineering Instructions.
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@gﬁ SAFETY EVALUATION
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safety, as previously evaluated In the Final Safety Analysis Report, INCREASED?T O Yes B Neo
Because:

Sea Atcached Shaat

uhMMHMNMﬂlmwmmeMHmmw
Analysis Report CREATED? [ Yes [ Mo
Because:

See Attachad Sheet

Is the margin of safety, as defined In the basis for any Technical Specification, REDUCED? D Yes @ Mo
Because:

See Attached Sheet
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Florida  ANALYSIS / CALCULATION
COmgnANn Crystal River Unit 3

sheet _2_ of _3

R MAR 87-10-09-01A

ASV-5/204 POWER SEPARATION

1.

2.

ATTACHMENT TO MODIFICATION SAFETY EVALUATION

ASV-5 and ASV-204 are motor operated valves having identleal functions of supplying
steam to the turbine driven Emergency Feedwater Pump (EFP-2). Since EFP-2 is the
ES "B" channe! pump, ASV-5 and 204 were electrically connected in parallel to a
common 250/125 YDC "B" channel power and control source. This modification
electrically separates ASY-204 from ASV-§ and repowers ASV-204 from 250/125 VDC
ES "A" channel power, Also, seperate control room controls and separate "A” char el
EFIC interlocks are being provided for ASV-204. Automatic control logie of ASV-204
has not changed. Therefors, the probabllity of an occurrence or the consequences of
an accident or malfunction of equipment important to safety as previously evaluated in
the FSAR s not increased since the logic of automatically opening ASV-204 whenever
the EFIC System calls for emergency feedwater has not been altered. The rellabllity
of EFP-2 has actually been increased because with this modification either "A® or "B"
train power will control and ocperate one of the steam inlet valves to EFP-2 ai opposed
to both valves being 'B* train powered. FSAR Sections 7.2.4, 8.2.2.6 and 10.5.) have
been reviewed.

The electrical separation of ASV-204 from ASV-5 does not Impact the design function
of either valve to supply steam to the EFP-2 turbine. Power and control for ASV-5 is
not affected by this modification and ASV-5 retains its automatie control logic, remote
manual control, local manual control and remote shutdown isolation and control. ASV-
204 is being powered from the redundant power channel, and will be provided with Its
own remote and local manual control and w’th separate EFIC Interlocks [or automatic
cperation. The type of manual control and sutomatic operation of ASV-204 is the same
as for ASV-5. Therefore, based on the above, the possibility for an accident or
malfunction of a different type than any previously evaluated in the FSAR is not
created. FSAR Sectlons 7.2.4, 5.2.2.6, end 10.5.3 have been reviewed.

This modification enables the turbine driven Emergency Feedwater Pump (which is the
'B" channel pump) to be operational even If a fallure should occur on the "B” channel
power system for which shutdown operation would be via the 'A" channel systems.
With this capability, the turbine driven EFW pump Is abls to gperate and share the EFW
requirements with the 'A" channel motor driven EFW pump. This will reduce the
electrical load on the "A" channe! dlesel generator for the condition of an ES actuation
coincident with a loss-of-offsite-power and fallure of the 'B* channel power system.
Consequently, with this modification the margin of safety, as defined in the basis for
any Technical Specification, Is not reduced. It is sctually enhanced because of the
increased availability of the turbine driven Emergency Feedwater Pump. Technical
Specification Sections 3/4.7.1 and 3/4.8.1 have been reviewed.

R
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Florida ENGINEERING INSTRUCTIONS
S Crystal River Unit 3
Swet 1 of 16

I e AR
" MAR 87-10-09-01A

A.  SIRMARY FINCTIONAL DESCRIPTION:

This wmodification MAR 87-10-09-0lA converts ctesporary wmodification
MAR T87-10.09-01 into a permanent installation.

Temporary MAR T87-10-09-01 was inscalled in Refusl 6. The design function
that is to be made permanent by this MAR i3 to assure that the curbine
driven emsrgency feedwater pump (EFP-2) will be operable in the event of a
fallure of the Enginesred Safeguard "B* 250/125V DC system coincident with ,
loss-of-offsice powar and an engineered safeguard actuation. Undsr this
scenario, EFP-2 will be relied upon to share the emergency fesdwater load
with cthe motor driven smergency fesdwatsr pump (EFF-1) in ordar to decraase
the electrical load demand on emergency diesel gensrater EDG-JA. To assure

' this capabilicy, the temporary modificaction removed cthe 250/125V DC
distribution sourcs Engineered Safeguard "B" power from ASV-204 and
repovered the valve from 250/125V DC Enginsared Safeguard "A* distribution
source. This involved separating ASV-5 and ASV-204 power and control
circuitry (vhich were wired in parallel) and providing a separats main
control board control switch, local pushbuctons, indicator lights, and EFIC
acruation signal to ASV-204,

This modification requires that some minor plant changes be implemented
before the T-MAR can be documented as a permansnt inscallacion. The
changes involwe the re-labelling of slectrical equipment devices in the
rear of cthe PSA/EFIC section of the main control board and auxiliary relay
rack cabinet RRIA. The device label designacion was not per engineering
tagging convention and were assigned a label prefix "TH" wvhich correspondad
to mean "Temporary Modification Itsm wumber”. The originators of the T-MAR
did not acquire the appropriate squipment item tag designation. Therefore,
the following electrical devices need te be relabelled as follows:

a) The valve position sctactus indicating lights for ASV-20& labelled as
"IM1®, "TM2" and "TM3" need to be relabelled as irtem nusbers *"BM1°,
"BM2* and "RMD", i

b)  The thres position GE CR2940US203E selector swipch furnished on the
PSA/EFIC beanch board of tha MCB aleng with the above indicating lights
wvas labelled as board device item "TML" and needs to be relabelled as
"BH4L",

€) In auxiliary relsy rack RR3IA relay devices labelled as "THA" and "THMB"
needs to be relabelled as device iteas "DB" and "DA" respectively.

¢) This modification separates the alarm circuics for the valves, An

alarm "steanm supply not ready” will alarm Lf the valve is closed or
valve contrel pover is lost,

2y WD A= T WM )

CR3 005865




ENGINEERING INSTRUCTIONS

MAR 87-10-09-01A

Power. CONTINUATION SHEET
Crystal River Unit 3 G .3 i

li

Aol

5 gdn

SUMMARY FUNCTIONAL DESCRIPTION: (Cont'd)

In the engineering instruction section for T-MAR 87-10-09-01
installation instructions, it was instructed that a number of conduit
routings be deleted and removed from in-plant service. This may not have

under

been accomplished and possibly sti1] remain in-place. To convert the T-MAR'

into a permanent installation, the below listed conduit routings may need
to be removed ( 1f not realy done so) from the plant. The conduit routings
are:

ASK] - )-1/2"
ASEZ2T - 1"
ASE28 - 3/4"
ASEID - 1-1/2"
ASF31 - 1"

TTA

Design Data Sheets (2 Sheets with 3 Page Attachment)

Dt:ign Input Record (11 Sheets with EDG Loading Justification Sht.)

Verification Report (1 Sheet)

Fire Protection Review (with 2 Page Attachment)

HELB Review (1 Sheet with | Page Attachment)

Modification Safety Evaluation (2 Sheets)

Htgulitﬁry{Envirnnﬂtntl1 Review (1 Sheet)

MCB Bill of Material Input Record (8 Sheets)

ALARA Analysis/Calc. Form (' Sheet)

Environmental Qualification Applicability Review (1 Sheet)

Memo, J. A. Lese to R. Iwachow, July 12, 1991 (1 Sheet)

G/C, Inc. Interim Drawings (A1l Revision AJ,escoefas seTeD) d:l:}u
b

aieh L

WD OB~ 07 UR e L PO e
" & & = & = s &

g B
T
. s s

CSI-95-4, Sheet )(semtesr.A®#)  211-008 AS-0)
CSI-95-4, Shegt 2(mem REL.AASY  2]1-008 AS-06
CS1-95-48 ol e Slela 211-026 EF-0)
CS1-95-287 e 211-026 EF-12
01-172 | : 212-008 ASE]
208-008 AS-0] (z menias u.?."i}"-if,.‘,h.. 212-008 ASE3
208-008 AS-07 @t 3tetr 212008 ASEA
208-026 EF-0) 212-008 ASF4
208-026 £F-12 212-008 ASKI

200 508,008 401 (x nsoms sasmmpbahebe o 217008 A2
209-008 AS-06 (2 manus suesm)AIBNAL 515 008 sk
i B L) S ikt o

; . $212.02
209-136 SH. 3 (= rasnan M)“ﬂ"l"‘.%lz-GZE EFK2
209-166 (L Mariaw wdams) 212-026 EFK4
210-120 212-026 EFKS
210-123 212-026 EFMI

210-124 215-032 SH. 1
210-

N
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@ Florida DESIGN INPUT RECORD

CORPORANGN Crystal River Unit 3
Sheet | of 11
P
r_.;r.w.ng.gu D Bectrical E wo D Mechanmon! D Brvctural
ASV-5/ASV-204 Power Separacion '
, 1. The funccion of <cthis wmodification {is to convert ramporary

modificacion T-Mar B7-10-09-01 te & parmanent inscallation which assures
that the cturbine driven aesargency fesdwacer pump (EFV-2) will remain
oparable in cthe event of a failure of Emergency Safeguard "B" 250/125 Volt
DC system coincidant with loss-of-offsice-power and an Engineered
Safeguard actuacion. Under this scenario, emergency fesdvater pump EFP-1
will be relied upon to share the emergency fesdwater flov requirements with
the motor driven esergency pump (EFP-1) in order to dacreass the alectrical
load demand on emergency dissal generator EDC-3A. In order to assure thac
EFP-2 is operable for the above condition, this modification documancs the
removal of the 230/123V DC Engineered Safeguard "B* power from ASV-204 and
repovers the wvalve onto the 250/125V DC Engineered Safeguard *A"
discribuction system. This involves the separation of ASV-5 and ASV-204
pover and contrel circuics which were vired in parallel; thereby, providing
redundant stean adaission to EFP-2 for increase reliablility. The physical
viring separation and circult rerouting vere accomplished under tesporary
HAR T87-10-09-01 which alse providad for the addicion of a control switch
on the main control, local control scacion, pushbuttons, indicacting lights
and EFIC A" actuation signals to ASV-204,

This wsodificacion requires that soms minor plant changes need to be
implemented bafore the T-MAR can be documenced as a permanent installacion.
These additicnal changes are as follows:

a. Electrical devices added by the T-MAR were labellad with only o
numbaring system instesd of a proper equipmsent ctag assigrment
designacion. The item tag designation for the three position selector
svictch and {cts posicion scatus lights needs to be re-labelled from
"Ml chru TML" to read as "BM1 thru BML®, Alse, two Clark type relays
inscalled in auxiliary relay rack cabinst RRIA have been tagged with
the temporary designation "TMA® and "TME" and should be relabelled as
“DE*® and "DA" respesctively.

#
#

b. In addition, the temporary modification separated power and control
circuics buc did not provide for separation of alarm clreultry batwesn
safeguard channels. This modification incorporates design changes to
reroute and rewire alarm circuits for ASV-5 and ASV-204., Alarm
(100AL) "Steam Supply Not Ready™ is being recained for ASV-5 and & nev
alarm (1521AL) *"Sceam Supply Not Ready” is being added for ASV-204&.
The logic for thase alarms is also being change to "loss of power™ gr
*val¥vs not open®. To accomplish this, T-HAR relay "THA" (s being
SFARED and an sxisting 123VDC (men-time delay) relay in RRIA is belng
wired into ASV-20& control circuicry. Since the ASV-5 alarm relay is
120 VAC, 5 second delay, it will be adjusced to the minimum

-%;:z—l'f;@ 3]s
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CONTINUATION SHEET

DESIGN INPUT RECORD
@
Crystal River Unit 3

Sent 1 o 11

L MAR AR
~MAR 87-10-09-01A

delay (approximately 0.2 seconds). The differences in the relays is
only a utilization of existing relays and not a diversificacion design
requiresent,

c. This permanent modificatien also spares alarm circults that were
affected by modificacion MAR 09-04-15-02 and MAR 09-04-15.0). The .
alarm circuits being spered provided an incerlock interface for
starcing the old EFV chemical addicion system vhich has nov beesn
abandoned,

Design changes for this modification will occur at the follewing plant
COmpOTANCS :

a) at both motor operated valves ASV-5 and ASV-204
b)  ac both terminal boxes AS-1 and AS-9
¢) Dbehind the PSA/EFIC section of the main control board
d) in auxiliary relsy rack cabinets: RR-3A, RR-5Bl, RR-PSA
e) in svents recordar cabinat 5
f) ac the secondary cycle sampling analyzer panesl S$SCP-1
g) at the 4BOV water treatmer~ motor control cencer 3B, unit 6B
h)  at the 4160V svitchgear enginesred safeguard bus 3A, Unic 3A).
2. The performance requirements vill remsin unchanged for ASV-204. The same
holds true for the capacity and rating requirements for the valve. The
valve is required to open on an EFIC "A® actuation signal. This permics
cthe start of sceam turbine driven esergency fesdwater pump (EFP-2) cto
account for the plant configuration change accomplished by the Cemporary
modificacion to lessen the electrical demand on the "A* esergency diesel
Eenerator EDG-3JA. [
. 1 Code, Standards, Regulatory Requirements and other documents:

a)  1EEE 323-1974, Qualifying Class 1E Equipment for Nuclesr Power
Generacing Scacions.

b)  IEEE 344-1975, Seismic Qualification of Class 1E Equipment for Nuclear
Fower Gensrating Scacions.

c) 1EEE 383-1974, Type Test of Class LE Electric Cables, Fiald Splicas
and Comnections for Nuclear Censrating Stations.

[ T ] - -~y ——— ]
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"MAR 87-10-09-01A

d) Code of Fedaral Regulacions 10CFR30, Appendix R.

e) FPC Calculational Document No. E-87-0001l, Revision 0, cicled "Addicion
of ASV-204 to DPDP-BA".

£) FPC Calculacional Document No. E-87-0002, Revision 0, =icled *"ASV-.5%
and ASV-204 Power Separation Qualification Review®.

g) FPC Calculational Document MNo. E-87-0004, Revision 1, cicled
"Bactary 3A size Verification®.

h) FPC Calculation Document E-88-0019, Revision 1, citled *"Conversion of
Terminal Box AS-9 to a Control Scacion®.

1) Vendor Qualification Package No. CNTL-G080-02, Revision 0, titled "FPC
(General Electric) - Llocal Control Scation (Pushbutton/Indicator
Lights), Volumas 1 and 2".

J)  Vendor Qualification Package No. VLV-1200-06, Revision 0, ‘titled
“Limitorque Model SMB Class H".

k) Vendor Qualification Package No. CABL-LOB0-05, Revision 0, cticled
"Kerite FR/TR Contrel Cable”.

1) Vendor Qualification Packags No. CABL-K080-06, Revision 0. ticled
"Kerite HTK/FR Power Cable®.

m) Vendor Qualification Packags No. CNTL-N431-03, Revision 0, titled
"Nutherm 125VDC Hotor Scarter® Volumes 1 cthru 3.

n) Vendor Qualification Package No. CNTL-N411-01, Revision 0, citled
"Nutherm 125VDC Control Station”, Volumes 1 thru 3.

4. Valve ASV-204 is required to be powered from a Engineered Safeguard "A"
pover discribution source. The 250V DC power for the valve is provided
from discribution pansel DPDP-8A, Fuse 17. The 125V DC control power for
:lnipulltln; the valve is providad from the same distpibution panel and fad
rom Fuse 15.

5. This modification does not alter the design modifications accomplished
under the tamporary modificacion T-MAR 87-10-09-01. The dasign change
regarding the seisalc integricy of the circuliy changes were esvaluated
undar the. T-HAR.

€. Valve ASV-204 is identified per CHIS as an essential component that is

required to support safe shutdown. This modification changes the power and

contrel disctribution source requirements for the valve’s motor operator

(ASV-204-MO) . This modificaction does nmnot change the Code Key

Classificacions. The component is still required to meet 1OCFRSC.49
e

~ T gy gy T~
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-MAR 87-10-D5-01A

criceria. CIDP NO. 91012303 daced 01/23/91 has been Lissued to correct the
channal designation form "B" to "A" for the motor starter for the motor
operator. This CIDP also updates the document cross reference liscting wich
addictional design draving information. Refer to CR-3 Valkdown Package
No. 0042 dated 10/06/89 pages 1 thru 52,

7. The design modification implemented under the T-MAR and this permanent
modificacion oceur in the control complex on building elevations 108,
124°, 134", and 145'. Specifically in che areas of the main control rooam,
CRDH rooms, EFIC Room B, the cable separating rocs and the 4160V Switchgear
Room A. These floor elevations (or areas) are classified as mild
environmental aress and the environmental conditions expected are listed on
the environmental zone sheets as follows:

a) Zone 13, Rev. &; daced 8/90 ctitled “Elev. 1435 - Control Complex,
Control Room®.

b) Zome 43, Rev, 3; daced 8/90 cicled “"Elev. 95’ and 108'- Control
Complex"®,

€) Zons 358, Rev. 3; daced 8/90 cicled “Elev. 124" and 134'- Contrel
Complex”.

Modification changes have occurred in the areas of slevation 95' and 119°
of the Intermediace Bldg. The design changes occurred in the vicinlcy of
the steam turbine driven smergency feedwater pump EFP-2. Power and control
cables had to be routed from th!. ares into the control complex by
utilizacion of the plant's existing cable ctray systes. Both fleoor
elevacions of the “Intermediate Bldg. are listed as "Harsh® Environmental
areas and chelr expected envirenmental condicions are lisced on
envirormental zone sheets as follows:

a) Zone 14, Rev. 5; dated 8/90 titled "Elev. 95’ - Intermediate Bldg.
Esergency Feedwater Pump Room".

B) Zome 19, &; dated 8/90 titled “Elev. 93‘ - Intermediate Bldg. HVAC
Ares®, -

€) Zone 20, Rev. &; dated B8/90 titled "Elev. 95' - Incermadiace Bldg.
Hiscallansous Equipment Area’.

d) Zone 57, Rev. 5; dated B/90 titled "Elev. 119’ - Intermediate Bldg.
Fersdnsl Hatch Area®.

Refersnce Envirommental and Selsmic Qualificacion Program Manual, Rev. 3
dated August, 1990 for determination of zone information,
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The following Vendor Qualification Package Reports have been updated to
incorporata cthe dasign changes iniriated by the temporary medification:

a) VQP OCNWIL-N&31-01, Revision O, cicled “Nucherm 125V DC Control
Scatien®, Volumes 1 thru 3.

b)  VQP CNTL-N431-03, Revision 0, tictled "Nutherm 125V DC Motor Staciom”,
Volumes 1 thru 3. .

c) VQP VLV-L200-06, Revision 0, titled "Limitorque Modsl SMB Class H*,
d) VQPF CABL-KDBO-05, Revision O, titled "Kerits FR/FR Control Cable®.
e) VQP CABL-KOB0-06, Revision O, titled "Kerite HTK/FR Power Cable”.

£) VQP CNTL-GOB0-02, Revision U, FPC (General Electric) - Local Control
Station (Pushbutton/Indicator Lights)*, Volumes 1 and 2.

B. The design modificationm interfaced with various plant components and
cabinets. Interface occurred at the following locations:

4)  The PSA/EFIC bench board section of the main control board vas changed
to add a GE CR2940 selector switch to permit the plant cperator to
taks remote manual control of ASV-204., The besnch board had to be
revorked to accommodats the switch on ths upper half of the EFV "A"
channel flowpath,

b) Two time delay relays were sd’ d in relay cabinet 3A to pick-up the
EFIC actuation signal for alarming the opening of valve ASV-204,

€) Terminal Box AS-9 was modified to become a local control stacien for
m'zu‘h .I

d) The control and power sources to valve ASV:204 which were commonly
shared with ASV-5 were separated and assigned to an eleccrical
safeguard channel "A" DC power distribution source. The DC power is
fed from Distribucion Panal DPDP-8A. -

e) The 120VAC power supply to the motor starter space heater was
disconnected and the actual work was accomplished under Modi{fication
MAR B87-03-17 02, FQOU's 39 and 42,

f) The incterlock alarms which interfaces with the EFV chemical addicion
pump had been spared and the chemical addicion pump EFP-) has been
Tealigned to act morpholine transfer pump. This realignment of pump
duty was done under modification MAR 89-04-15-02 and MAR 89-04-15-03.

T [y e—_
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9.

1é.

13.

16.

The power and control cables were furmished from safety relaced cable
inventory maintained at CR-] site stores. The General Electric comtrol
swvitches selected for installation within local control station (AS-9) are
qualified for the harsh environment and documented in VQP
Report CNTL-GCO80-02., A Genaral Electric three position selector switch
type CR2940US203E was used for the insctallation on the control board Psa
section. Indicating lamps used for wvalve ASV-204 position status were
inscalled as Drake Cemlite modal 5160 series type. Joslyn-Clark 120 VAC
time delay relays model ctype 7I13-PMT, were used and located in auxiliary
relay cabinet RRIA by the T-MAR. One of these relays is being SPARED and
an exiscing SPARE Clark 125 VDC relay, modsl 4UB-4, is being utilized in
the alarm circuic.

The electrical source of power for ASV-204 motor operator and control
circuityy is supplied from the "A® Enginsered Safeguard discribucion bus.
The motor operator power is 250VDC and fed from discribucion pansl DFDP-BA,
Fuse #17. The control powsr is 125VDC and also fed from discribution
panal DPDP-BA, Fuse #15. The motor starter space heater for ASV-204 was
supplied from a 120VAC discribution panal ACDP-54, Breaksr #4: however,
modification MAR 87-03-13-02, FCH's 39 and 42 disconnected the power fesder
to the space haatar.

FPC Document HNo., E-87-000L, Rev, 0, ctitled °“Addition of ASV-204 to
DFDP-8A®, evaluated the design capacity of the distribution pansl to accept
addicion volcage loading and determine if chis added load is within the
design margin of the distribution panel. Also, another calculation was
established to datermine that the addicional voltage load does not sxcesd
the dasign capacity of DC Baczery JA. This decerminacion is recorded in
FPC Document No. E-87-0004, Rev.sion 0, dated 10/20/87 cticled *Battery 3A
Size Verificaction". Both engineering calculations have resulted in showing
that the added voltage loads are within the design margins of the DC
discribucion systea.

The physical valve arrangements for ASV-5 and ASV-204 remain unchanged and
both wvalves assesblies are parallel to each .other and permit steas
adaission to the steam turbine driven emergency fesdwater pump (EFP-2).
Both valves ASV-5 and ASV-204 shared common pover sources and control
devices to actuate and causs motien of the valves. The commonalicy betvean
the two was separated and cerminal box AS-9 was converted to a local
control scacion. In addicion, the control devices located on the lowver
half of the PSA/EFIC bench section mimic for the steas turbine driven EFP-2
wvas alcered to allow addicion of a selector switeh for ASV-204., The
PSA/EFIC eontrol board mimic arrangement for both emergency feedwater
flowpaths wers changed to allow addition of the three position sslector
switch,

Valve ASV-204 1is oparational during all plant modes excapt in plant
Start-up and shutdown modes where the EFIC actuacion signals are bypassed
to prevent spurious start of the steam turbine driven EF pump. ASV-204 is

L LT Ty ——
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17.

19.

required to be functiomal for a loss-of-powsr event coincident with an ES -
actuation and & single fallure of the 125VDC IS chammel "B* power systes.-

In the main control room & cthree position selector swicch
typs CE CR2940US203E wich position status lighcs of red, grean and amber
has been furnished for remots manual manipulation of valve ASV-204. The
control functien of the selector switch is such that the control swicch
must be held in either the open or close position to permit valve travel.
Local centrol station AS-9 has besn provided with two pushbutton switches
of the model cype GE CR2490YA202C and CR2940YA202E and three position
sctatus indicating lights of the model type GE CR2940UC212B2, CR2940UC212C2
and CR2940UC212D2. Tha contrel circultry for ASV-204 interfaces with the
EFIC actuation signals at the Relay Cabinet RRIA to provide the following
systam functionms:

#) A normally open EFIC actuation contact is wired in parallel with the
selector switch and the pushbutton swvitch contacts in the valve's
"open® circuit. This contact provides the automatic opaning of
valve ASV-204 upon and EFIC Channel "A® actuation signal,

b) A normally closed EFIC actuation contact is wired in series with the
salector switch and pushbutton switch contacts in the valves “close®
circuie, This concact provides an incterruption to the valves closure
signal vhen an EFIC Channel "A* actuation signal is iniciated to open
the valve,

Auxiliary relays have been added and i{dentified as Items "TMA® and "TMB® to
Provide alarm status for ASV-204. These item designacions need to be
changed since they were not assigned a permanent plant item identifier.
Items "THMA® and *TMB* need to be rets ged and relabelled as "DB* znd "DA".
The 120 VAC tims dalay relay "DB" will be made SPARE. An axiscing SPARE
125 VDC relay ctagged "H" will be utilized for this alarm ssparation loglc.

ASV-204 was added to the auxiliary steam supply system by MAR B0-11-48.
The valve was installed to provide the Turbine Driven Emssrgancy Feadwacer
Pusp (EFP-2) wicth a parallel path (around ASV-3) for providing mocive
povwer. ASV-204 was added by MAR 80-11-48 to improve the reliabilicy of cha
steaz supply by providing a redundant path. However, since the pump wvas
considered to be "B train®, ASV-204 was powsred with "B train® electric
pover. The power to ASV-204 was changed te "A train* by ths tesporary
HMAR TB7-10-09-01 which is being mads permanent by chis MAR. This changs -
provides a potantial redustion of dependency on EFF 1 chus reducing loading
concerns.” This change alse increases the reliabilicy of achleving EFP-2
pump sctart by providing electrically and physically redundant steam supply
valves. The "A crain® circuits to ASV-204 are separated per the plant
Separacion ecriteria from the "B train® circults of ASV-5., The "A crain®
and "B train® signals to open ASV-204 and ASV.$ originates from redundant
sansors and logic channels. Electric power is alsc fed from radundant,

independent sources. A failure evalustion (FPC document E-90-0111 Rev. O)
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vas parformed to demsmstrats sufficient indspendsnca existad batwesn the
“B train and "A train® to prevent sisultaneous failure of the redundant-
trains of esergency fesdwater.

20, Temporary Medificarion THMAR 87-10-09-0lA was implemenced during Refuel 6 co
reduce electrical load demand on emergency diesel genarater EDC-3JA. To
achieve this load reduction on EDG-3A, the two parallel steas emission
valves (ASV-3 and ASV-204) to the stsas driven smergency feedwvater pumps
vere reconfigured to permit the —alves to be electrically powveared from two
separace distribution sources versus both belng powered from cthe same power
source, The Tesporary modification accomplished chis realignment of power
sources by removing asuxiliary steam emission wvalve ASV-204 from cha
250/125 wvolt DC, Enginesred Safeguard *B* source to the 250/123 wolc DC,
Engineered Safeguard "A" source. This efforct involved the physical
separation of the power and contrel circuits vhich were commonly shared
betwvesn ASV.5 and ASV-204. The temporary modification did not touch the
actual valve assesbly and it scill remains in parallel to ASV-5. FPC
Failure Modes and Effects Analysis Document No. E-90-0111, Revision 0,
ticled "ASV-204 Failure Evaluation" demonstrates that no propagated
failures can result dus to valve asssmbly ASV-204 and it's electrical
circulcry vhich are still wichin the vicinity of the *B" side steam turbine
driven smargency fesdwater pusp EFP-2. The analysis shows that no fault or
fallures could cause impairsent of the entire "A" engineersd safeguard
train dus to iniciating events on the *"B" sida.

28. HMacerial selection has been based on compatibilicy with as-inscalled syscea
and existing plant design. Control devices for ASV-204 mounted in control
scation AS-9 are similar to design configuration of qualified control
stations furnished by Wutherm. Thi. similaricy in design is documented in
VQP JCNTL-GOB0-02. Ralay “DB*, *"DA® and *"H®" located in RRIA are
Clark-Joslyn type vhich ars similar in design to othar existing relays in
RR3A. :

30. This modification provides for the documentation of cable rouctings for
sleccrical circulcs designaced as ASE-34, ASE-15,ASE-36, ASE-37 and ASK-1.
The circuics identified are parct of the emergency feedwater systea which is
designacted as a safs shuctdown syscem. The circuic paghs are routed through
the Intarmediace Bldg. and the Control Complex snd located in the follewing
fire aresas/zonas:

Fire Area IB-95-200C
Fire Aresa 1B-119-201
Fire Area AB-95-0033
Fire Aresa CC-134-1l8a
Fire Arsa CC-108-108
Fire Area CC-124-117
Fire Area CC-145-1183
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32,

34,

The fire areas/zonas have been determined as listed in the Cryscal River
Unit 3 Fire Hazards Report No. 03-0920-1103, Revision ), and visual
inspaction of Appendix R Fire Area Layout drawings 213-021, Revision 3,
213-023, Revision 3 and 213-028, Revision 0Ol.

a) The modification has occurred in fire areas containing safe shucdown
squipsent.

b) The wmodificacion does mnot add, delete, or relocate systeas,
SCTUCCUres, Or components into a zone or arsa vhers an unprotscted
opposita train exiscs.

€) The modificacion does not add, dalets or relocats non-safety related
circuits that share power supplies, signal sources, enclosures and
racevays with safecy related circuits.

d) Emergency lighting is not being obstructed or relocated by chis
sodification. .

This modificacion documents the addicion of power and control circults inte
the exiting plant cable tray system in the above fire areas. The increass
in combustible loading doas not exceed the maximum permissible loading in
sach zons,

FPC Specification SP-5145, Revision 1 cicled “"Human Factors Design
Cotrveantions for the Control Room® was consulcted for addicion of ths concrel
switch for ASV-204 on the bench board of the PSA/EFIC section. This
arTangeseant of the EFV board included the reconfiguration of the EFV pump
display of both emergency feedwatsr flowpath mimics and the pump matrix
switches in the area of the EFV pump - wmtrols.

This modification has an impact on the loading of the Emergency Diesel
Genaeractor and cthe loading evaluation has been addressed and documented in
FPC, I0C VPN 966-0434 dated April 15, 1988. This modification has
intentions on reducing the continuous duty losding of the motor driven
esergency fesdwater pump EFP-1 on the electrical load demand requiremsents
for the "A" emergency diesel generator. The modificgfion relies on having
the steans turbine driven emsrgency fesdwater pump EFP-2 share the emergency
feedwater flov requirements with the motor driven emergency feedwater
pump EFP-1. This was accomplished by having the power source for ASV-204
removed (vhich comsonly shared the same power source with ASV-5 from the
250/125VDC, Enginesred Safeguard "B*" sourcs) and assigned to a 250/125VDC,
Enginesred Safeguard "A" source. This change permits the scart of ches
staam turbine drivem EFVW pump (EFP-2) both on a EFIC Channal *"A" and
Channel *B* actuation signal. Valve ASV-204 1is auto-loadsd on ES load
Block 1.

Valve ASV-204 motor oparator previously recsived 250 VDC power from
Discribution Panel DPFDR-8Q, Fuse §#5, The 125 VDC control pover for ASV-20&

J

T T

CR3 005875




DESIGN INPUT RECORD

Power. CONTINUATION SHEET
Crystal River Unit 3 Sheet 10 o 11
._H‘EIT-ID-HD-MA

38. MOVATs testing is not required since the modification deals with electrical
wiring changes and has no affect on the pressure retaining characteristics
of the valve.

39. The modifications were performed in the folloving Dominant Area of Concern:
a) Room No. CB30) - Relay/CRD Switchgear Rocs
b) Room No. CBEF - EFIC *B* Room
€) Room No. CB208 - 4160V Switchgear Room
¢) Room No. IBO95 - EFVP Room

L
e) Room No. CB304 - Control Room
An SBO reviev form has been completed and evaluation by the SBO Reviewver,
Valve ASV-204 is idencified as & major componant required to meest Scation
Black-out requirements.
L0. FPC Documents No. E-90-0110, Revision O, titled *HELS Evaluacion for

is previously received from Distribuction Panel DPDP-8B, Fuse #6. The load
Teduction to this panal is 4320.23 watcs. (4462.75 watts of motor operator
locked rotor load from Fuse #5 and 57.5 wvacts of control power load from
Fuse §6.)

The motor cperator locked rotor DC load of 4462 .75 watts is being added to
Discribution Panel DFDP-8A, Fuse #17. This load is intermittent duty and
auto-losded onte the "A” EDG. The estimated time of ASV-204 snergiration
is one minute. Reference FPC Document No. E-90-0105, Revision 0 dated
12/11/90 ticled "Elsctrical DC Systes Revalidation Progres DC Master Daca
Base (G/CI Reporc $#2851)", Volume 2, Section 1.0, pages DPDPBALT-1 chru
DPDPBALT -4.

Tha control power DC load of 37,5 watts (in-rush) and 29.0 vaces
(steady-stace) is being added to Discribution Panel DPDP-BA, Fuse #15. The
DC load for the in-rush condition is intermittent duty and auto-loadsd onto
the “A®" EDC for a period of one minute. The steady-state load i
continuous and also auto-loaded onto the "A" EDC. Determination of the
control power slectrical loads is based on input data found in FPC Document
No. E-90-0105, Revision 0 dated 12/11/90 citled "Electrical DC Syscanm
Revalidation Program DC Motor Data Base (G/CI Report #2851)°, Volume 2,
Section 1.0 pages DFDPBALS-1 thru DPDPEALS-&.

Valve ASV-204 and FPC I0C NEA90-0991 dated June 9, 1990 havs been prepared
Co assess the impact in the operabilicy of ASV-204 during and afcer
exposure to & HELB svent in the vicinicy of the steam driven emergency
feedvater pump EFP-2.

- o ma
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42. The modification will cost less than $30,000 based on:
1) che majority of the modification was installed by T-MAR 87-10-15-01.
2) the additional changes to be completed can be installed by less than

§10,000 ... conservatively assuming: (2 men for 1 week) x 2 for paper
work timas 1.5 for cost increase, and including matarial.
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1. <: provide a DM/LT pu=r incer.2ck to sutomatically prevent :sacurrent operation of
3¢ DH and IFP=1 pump z.ring -°OP events by starcing LPI at 300 peig RC pressurse and
sripping EFP-],

2. T:.evenly load the ED. :+ chansing the sequence logic block Loading as follows:

DHP=1A(IB) from Bl..« | 2: Block & sat at 15 saconds.
REP=JA(I8) from Di:.x = =: Block 5 sat at 10 seconds.
i,

™

nc:-lui:: from Bi:.. & :. Block & set ot ;; Iﬂml
BSP=-1A A Bi.ie ¥ 20 t sac
"i‘!‘;l : Tom ;: sat at 3 seconds afzer EOC breaker closing
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To ==v cvenly load thw £ 'Jr".' Jusp starts and to pravent :r=curremt operation of
the ‘4 and EFW pump EFP=] :.r " P evente. Thase changes ase parc of the solutien
te ~ecp the EDC within fte ..,'J'D‘ ur, 1,000 KX rating.
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This lui:lﬂﬂlihmﬁ- not change the piping ;:Jnl’lnrlthn of equipment
opersting eondit during startup, shutdown, nor power generating modes.
Mummuuﬂumummmmmﬂ'm1u

Equipment operation for secident mitigation le changed by this modifications
howaver, equipment function remains unchanged. During & small break LOCA,
the LP! pumps currently start and run In & recirculation mode. This Is becsuse
the RC pressure remains above 500 psig. The FSAR accident analysiss therefors,
canncl take credit for any cooling from LPI pumps. During a large break LOCA,
circulation through the OTSGs eannot be maintained; therefore, the stesm
generalors qulekly lose heat transfer capabliity and the EF system cannot remove
RC hest. The EFIC system currently will esuse the EF pumps to go to »
recireulation mode of operation since steaming’in the OTSGs coes not occur. The
FSAR analysis; therefore, doss not take credit for EF system eooling.

An intermediate size LOCA wlill rely on both the LPI and EF systems to provide
core eooling. However, ss identified above, cooling from both systems ls not
required concurrent. Therefors, the sceldent evaluatlon In the PEAR will still
provide the bounding case after this 1odiflcation s completed.

PSAR Sections raviewed are 6.0, 7.0, 8.0, 8.0, 14.0.

Accidents or system fallures other than those evaluated In the FSAR are not
Introduced, since It is the pump logle after the sccldent has occurred which ls
changed. Malfunctions In the pump logie can oocur, but these do not result In an
unanalyzed scenario since It detigned to the same standards as the original
logic. Since this Is part of a protection system the following eriteria of IEEE 779
have been applied to the ESAS which Inltiates the new logie:

1.  Single Faliure Criterion - Redundant Independent sctustlos channels sre
mvtud such that a single fallure will not prevent actuation at the system
lave

L i T i
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Power ANALYSIS / CALCULATION

e 83-03-24-01 W/
=7 DHP/EYP ES START MODIFICATION
r S EE = —r— S i T — —z=.
2. Quality of Components - Components are specified and procured through s
10CFR80, Appendix B program.

3. Equipment Qualification - Components are qualified In secordance with
applicable requirements of IEEE344-1971,

4. Channel Integrity = Protection system channels are designed and procured
to function under antlelpated extremes of environment, eneargy supply,
malfunetions, and seeldents.

§.  Channel Independence Redundant channels are independent and physleally
separated from esch other based on plant separstion eriteria.

6.  Control & Protection Bystem Interaction - Contrel and protection systems
are maintained Independent to prevent Interaction which eould cause fallure
of the protection system. \

7. Darivation of System Inputs - Protection system Inputs are provided by
direct messurement of the desired varlable.

8.  Capability For Sensor Checks - Bansor checks can be parformed by cross
checking between channels.

8. Capabllity For Test And Callbration - Capabllity for Lesting and callbrating
of channels during plant operation ls provided.

10. Channel Bypasses - Two out of three logie Is used for protection channel
actustion. This enables the capabliity to remove & channel from operation
for testing and ealibration.

11.  Operating Bypasses - Opersting bypasses are designed sueh that the bypass
will be sutomatically removed whenever the permissive eondiilons are net
met. Manual bypasses are Indicated to the operalor. Aulomatle bypasses
are not used.

12. Indication of Bypasses - Bypasses are Indleated by status lights and

13 oY [ ) ided on the

+ Access to Means for Bypassing - / ccess to bypasses Is prov on the Maln
Control Board.

14, Multiple Setpoints - Different setpoints for particular modes of operalion
are not used.

18. Completion of Protective Action - The system uses "seal-lns® to assure that
once Initlated actuation st the system leve! will go to completion.

18. Manual Initistien - Manual sctustion at the system level ls provic:d via
switehes on the Maln Control Board.

17.  Access To Betpoint Adjustments - Betpolnt adjustmants require sccess to
locked system eabinets.

18. Identification Of Protective Actlons - Protective actlons are indlcated by
ES siatus lights.

18. Information Read-Out - The system s designed with sufflicient visual
displays 1o permit timely evaluation of system status by the operator.

e mf :“J- (v ua’-'a"f ! '351 lr:r‘* A fo 105
3 =
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o=  DHP/EYP E3 START MODIFICATION

30. Gystem Repalr - The system Is designed to facliitate recognition. location,
replacement, repalr, or adjwitment of malfunetioning components.
FEAR Secticas 6.8, 7.8, 5.5, 0.0, 14 reviewed.
i mmm#mhmhhlmm However,
the sequence loading of the LPI has been changed from 2§ seconds to

35 seconds including B D Oenarstor loading. This s stlll within
B&W analysed time per BEW Cale. 51-1172940108.

u‘hﬂhﬂ Specification seotlons reviewed are 3.5.3, 3.5.3, 4.5.2, 4.0.3, and

el % o 10,2 ¢ £ ﬁit& \ rol1vigy
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Subject: Crystal River tmit 3
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d. Numan factor rinciples :m maintained by not
:’mtuﬂ and mm samé actuation

nev
logic design for both actuatien .

Analysis of the preliminary design wvas deme using
probablilistic risk assessment (FRA) techniques. This
analysis shows that the additienal eircuitry will have 'a
lnl.lll effect on the overall reliability of the Botor
van fesdvatar pusp train., A sad-~- Tsasen this

impact is 1 is that the cirem! enabled onl
vhen the $ output Dbreakser is lﬁ?--l Thus, :bz
possibility of inadvertent elininated tine

actuation is
mmummu;.u-mun,mmn Lr:
Actuation parazeters have a megligible effect on the ovarall
relisbility of the LPY trains. The rsason for this, 1like
that abova, umtummumhmmrm
the EDG output breaker is closed. !

3. Currently, the lov Pressurs Injection Systsa is initiated by
diverse signals, namely 4 psi contalmment pressurs or low RCS
pressure. 1In the propesed des r only the latter is used., The
mnzu-mrmuuum.mumnm.

I

mm::m:nlmdummxuunaln l:lrrnnnn'm
diverse actuation signal for LyI. h’f-_lqum an
anticipatory aesctuation 4im the evant of a large or
intermediate  LOCA. Hovever, it 4is an unnecessary
mmtinmmuhmun ef both LPI and ETW
pwltn-mtmmm“mlhmm*:w

bean considered gor saintaining diversity without the
anticipatory nature of the 4 peig signal: "

8. Maintain the 4 pasig signal on *B" train enly.

nu-mmdim“mmunzmrm
’m“- .

b.lctultam-ullﬂmﬂ:ﬂpu.

This W¥as not oconsidered viable becauss of
in the calculation of Passive heat sinks and
RE cooler heat removal capabilities. This reducas
confidence ptmmtiuuulﬂmctlu
pelg uﬁi"' ntmmn “"?u“ :nh“tt rmm
capeb could precl reaching psi satpo

during the larger LoCh's) . '

€. Disable the 4 ps signal wvhen off-site power is not
available, B :

|
Diversity provides protection against common mods

: |
1 | l
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_%}; daﬂ . r& £ ff'ﬁ"}'fﬂ
B
ﬁﬂ
2 fallures. This protection is most beneficial for high
":‘ probablility events. Intersedists and large brea® 1o,
combined 3“ lo8s of off-site power, are low probability

avants.

lMﬁMlemﬂrﬂh-
loss of off-site powver concurrent with an intsrmediats
or large break LOCA, diversity of actuation for this
combination of events provides little added protaction
and could be removed. ; .

The proposed modification maintains the 4 pasig RB pnuu.n
gn;iw-tmmmmmmmhmu

4. mnttaﬂmmrmmzud.u-mrhh should be added
back on the EDS.

RISFONSE: FPC agTees and intends to add the batte charger loads
back on the EDG, The design of the modification will be
mﬂﬂ by October 1988. Wnen the EFW/LPI block/trip
umgu:ﬂthi:'muhl“ during Rafuel VII, the autcmatic

o tttl'r
trinulntmmttmulu be retained. Thais load
can be reapplied by the operator if needed.

S. Althou tha roposed leng-~term solutien is cenceptually

& le, the not have a desirable capecity margin,
cularly with the return of locads nnuu.ll{ « You
bave ted that one of EDC upgrades will be implementad

CR3 005811
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T0: Nuciesr Projects
Crystal River No. 3

Attached Is the compleled and approved Cesign package for the sudject MAR

:—"mmmmum. |
|

! A new Ssfety Evelugtion will be edded vis FCN at o later data.
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TO: Nuclear Safety Superviser

Acopy of MR _EF-05- 940/ Fou — 13 attached for your

review of the WAR Safety Evaluation for Tochaical Specificatim Conformence 2
and Unreviowed Safety lsplications. ; I

K3 accerrase
] waccerranis Return fmmediately to the MAR Office for resolution l
l
A A
comoms e T o Sadsly "-J-l-/‘-‘“'" OV
& L,!‘Ju./‘-’-'. bowswig, - =hudd & rolbd Vua VU Mk
Frtno.rathen ,{n.. FinX an / Teak Sup jg_..j.... Aae
-f'c-"l Atsrn Avcsened ao 7/ Y Jaalé ( lath. weA®g- 1)
lﬂumgﬂgin]

wr-102 Rev. 2 Peme 11 ‘
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J l}lﬂ S10N VERIFICATION

mLl -of 24 .00 - rn _———

INSTRUCT IONS ; .'l}. I‘Il:;u:hl m i rumi to you fl:'mf review to d:ur-
= or proposed B your arss o
:ﬂ-':“"“' 1 nul u be revised upon completion of this

oI ¥ FRAAIEL TS DO FARTMEN AA dab M
'lH: _ 0 N *i. UTE T ll‘"l'H?il.H.I’.’-'.'l'+.'.'imllH i
M. 0PS, — W o'YES PROCEDVRE CHANGES ARE REQUIRED  o°
0 (LIST ¢) ¢ A et

Y Paa i, .

lf'-.il'b -j&;&—ﬁlm
— 0 VS wa n&wu’ﬁ Taed Tomwovek 10

OPERATIONS IN ME WITH
WPP-107, (M/A FOR FCN REVIEW
UNLESS THE MAR WAS ALREADY BEEN
“TW ?“ﬂ TO CPERATIONS OR

—® _ZYES _ WA PROCEDURE CHANGES ARE REQUIRED
& PRIOR O WAR TURIOYER 10 OPERA-
TIONS. (LIST ¢) /

Sew ABE

COMENTS &T‘ OREATRNE o o DL | |
mnm-@&m.ddﬂ_mu

MPF |07 Rew § Bane 14
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i ' gL ot
% T T ; g, { AR
i L' L LR .
' (s 1)

SETPOINT Wpll' VIRIFICATION

b ]

NUCLEAR PLANT PROCEDURE. CHANGES ARE
—n0 Lw (LIST ) $P-130 ﬂ-mﬂ.c SP:

SYSTEmS
ENGINEERING aP8-357 9p-358 8,C sp-y
Puie Fa) '

Lo —m gl

et wue LS, Evosiey v, WUNE pate _12-6-89

NAZE  WUCLEAR 151 — M0 __ YIS PROCEDURE CHANGES ARE REQUIRED
SPECIALIST (LIST 0)

— 0 ___ YES _ WA PROCEDURE CHANGES ARE REQUIRED
3 TUROVER TO

PRIOR TO MAR
OPERATIONS .
COMMENTS
PRINT WAME EXT. DATE
MPR-107 Rev. 6§ Page 15
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PRINT MAME £XT. DATE
MAZE  NUCLEAR — M0 __ YES PROCEDURE CHANGES ARE REQUIRED
SECURITY (LIST 0)
— M0 _ YES _ WA PROCEDURE CHANGES AR REQUIRED
PRIOR TO MWAR TURNOVER mw
OPERATIONS.
COMMENTS
PRINT NAME £xt. DATE

WA ALY

Brw [ 1 [ P

CR3 005817




SETPOINT Wﬁlﬂﬂﬂ VERIFICATION

MAIB  UCLEAR — M YIS PROCEDURE CHANGES ARE REQUIRED ND
PROJECTS W DOTIFD,

m““——ﬂﬂi&_‘zuu_m._muum_

cegt Rev é Pane 11
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INSTRUCTIONS: The attached
mine 1f
responsibility wil)
modification,

SITE MUCLEAR N
ENGINEERING =

SERVICES

| Please indicate
incorporated immu-m

LI
¥ YOI

(ENVIROMNENTAL QUALIFICATION)
Jl
5/Ms

e

WAR/FCN 15 routed to you for your review to deter-
existing or propesed within your area of

neod to be revised upon completion of this

0 1P L ,I_lll_ nad. u,l.!  BA RL_NEE
L REVIEY., DO 80T ROUTE 1D 1M L NEXT PERSOS

— TES CHANGES ARE REQUIRED

PROCEDURE
(LIST #)

OCFRS0.49) requirements which must be
upon complation of this modification.

or. N30V "'Lf”hh“'l

NUCLEAR
SPECIALIST

a; TEB CHANGES ARE REQUIRED

(LIST @)

— YES PREVENTATIVE WAINTEMANCE CHANGES
ARE REQUIRED.

mnmm

MPP. 107

or. Y7 mn I{{ffﬁ

Pamp 10

CR2 005819

Rev §




@
SAFETY AND
RELIABILITY

- TES

ExT.

DATE

m{l.ll'l’ 7 m_ ARE REQUIRED

PRINT mm m.Muuaa_-&

OTHERS:
-0 __ YES mm AL REQUIRED
PRINT MAME EXT. ;-_ o
—_ 0 __ YES (ST o) CHANGES ARE REQUIRED
PRINT NAME xT. DATE __
MPP. 107 Rev. 6 Pane ‘o
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DESIGN DATA SHEET
Crystal River Unit 3 '

SHEET 1 OF 2

HAR 88-03-2¢=01 )
DIP/EFP? LS START MODIFICATION 4]

10.
1.

12
1
14,

18

18,

Pos PR

nRe mean i
ooo ooo §

B O®Mm N0 noon mom

DISCIPUNE: O Electrical € I&C O Mechanica O Strectural
BAFETY CRITERIA: £ Safety List

(=
SAFETY RELATED: £ Yes

OB OB mo® 0O O

0

8vatem
lﬂnﬁ?:runun-HMthnm

APPLICABLE DESION INPUT REQUIREMENTS

Mu:tlm “m“m mﬂmm

reguirements ] f output. -

mmummmmmﬂmm

addenda

Mnmmnn-mw.mmmmw.

mm-mmmnm

Dreeurs, temperstrs: U e e Contirveion #d operbion bueh

pressure, s ="
temparature, humidity nln:“. - - % b

me-mm.mmﬂmwmﬂmuwﬂ

Reguirements form If the system lem Is 10 be added or

mmmmmmmmmmwnmmuﬂm
Involving structures, systems and components.

Maigrial requirements Including such lems as compatibiiity, slectrical insulation properiies,
protective coating and commosion resistance.

Fegutrements such as vibration, sircas, shock and reaction forces.
lwmm-mm-mlmumm
wmm-mnﬂm-mummmumﬂ
PrEssure drops. and slicwable fluld velocilies.

Chemiatry requiements such as provisions for sampling and limitations on water

Mﬂumﬂm.mﬂm.wﬂnmmu.w
mmnmm
LmﬁmmmmwmmumHHMﬂm
seismically qualitied masonry walls.
Omwmmmrmm-ﬂnmu.mm
mmmmmmmummtmmw

parformed.
m.mmmnmwmmwm
mmmmmmm*um .




DESIGN DATA SHEET
Crystal River Unit 3.

B
o

ad,

8 8 papm

0

uEno o

il

BOB ®

nEnno A

o

lﬂ-hm*mm and Inspection e they

(ALARA)
Transponiablilty requirements such as size and shipping weight, limitations, 1.C.C.

it
!;!i
i
Hi
L
|
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!
1
i
I
¥
I
§
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Florida DESIGN INPUT RECORD

y - R T w m m ’ . M 1 o’ “
1w 83-08-24-01 l Ol vecrieat  [X] sac) ] mecwnical [ sevewrs
S Bgtd b g e oyt DHP/ETP ES START MODIFICATION

High Pressure Injection Pump MUP-1A (MUP-18)
Miscellaneous MCC Loads And Motor Operated Valves

Control Complex Light
Miscellanaous AC Dlltﬂh:nhn Panels
Batt .l?h.:tm |
w i
Emergency Lighting ..

leoad Block 2

Resctor Bullding Fan AHF-1A (AHF-1B) '
Emergency Nucleas SBervices Seawater Pump RWP-3A (RWP-18)
Flush Water Pump DOP-1A (DOP-1B)

Lead Rlock 3

lunrll-lnjn Nuciear Serviees Closed Cycle Coollng Water Pump SWP-1A
(BWP-
Decay Heat Closed Cyele Cooling Fan AHF-15A (AHF-15B)

m..; £ Z‘- /a/f-?pj

el N} W 5 —
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|
Pecds DESIGN INPUT RECORD
y s CONTINUATION SHEET

Crystal River Unit 3 Sheet 2 of 10
88-08-24-01 '
I
EL Hleck '
Motor Driven Iltl'll‘"" FPeeodwater Pump lﬂ-l&-
Load Bleck ¢
Decsy Hest Removal Pump DHP-1A (DHP-1B) permissive.
}
lasd Block §
Decay Heat Seawater Pump RWP-3A (RWP-3B), -
Lead Blogk §
Decsy Heat Closed Cycle Water Pump DCP-1A (DCP-=1B)
Reactor Bullding Spray Pump 1A (BSP-1B) permlissive.

The basle function .rrim Enginesrd Safepuarts (ES), the Docay Heat Symtem,
mergency Feedwaler (EFW) system s not changed to th AR,
However, the systems ls modified as follows

&  The ES actustion matrix for starting the LPI pumpe (DHP-1A and DHP-1B)
Coolant (RC)

ilhluﬁfunullllnl[l-luut pressure to a §00 paig
lcmcmnu-u.

b The ES 4 peig Reactor Bulld diverse actuation signal for
LPl pump start remalng when O POWER existe. » the 4
uawhwrmmummn-nmmmmn
unavalabls.

e mnmmr-mmmmnmruutcm

Cycle Cooling pumps (DCP-1A and DCP-1B) Is moved from Block 4 to
Block 6. Block 6 s set to start at 27 seconds.

e The ES actustion matrix for sequence sarting the Raw Water pumps
I;hmfu-lhﬂihlhﬂl.lhﬂih-ttnm

L A T T - pe—— W .
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DESIGN INPUT RECORD
CONTINUATION SHEET

Crystsl River Unit 3 Sheet 3 of
Ot et 88-05-24-01
f. The ED sctuation lsslve matrix for starting the LP1
mn-u-umr:mmmm l.lh:fihuttl"n:.ﬂ-

;

L mmumdmmm“mmmﬂnﬂhu
and DHP-1D pumps wntll MPI ks elither mmktuaw manually ES
actusted to properiy sequence loed the pump by the sequence timing
permissive matrix,

J The manual sctustion of LP! with a LOOP will trip EFP-1.

-5 mwfmm-mdmnmnm-.“ and EF ems have
mmhmmm%mum'ﬂﬁh e

3. o IEEE 279-1068, Criterla for Protective Bystems for Nuclear Power
Generating.

b 10CFRS0 Appendix R, Pire Protaction’ Program for Nuclear Power
rﬂuummnmhmm =

¢  BP-5145, Human Factors Deslgn Convantlons for the Control Room.

(-3 Cmmﬂmliﬁﬂlwﬂht:ﬂuﬂimt Crystal
River Unit 3, May 18, 1072. o

DC, DH, RC, RW, or EF systems. vmr-nmtnlmumunm
be 2BV, M-lmhnhgnuhnuhmfuntmhmm
elroults. mmmmmumnuwm-mv AC.

(1) WY & “bem W w e e A, B

“_—h__
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DESIGN INPUT RECORD

C1.'.'Il'I'I!lI.lAm'!:lwl:}'g'l“lll !'-’HEET Shost ¢ of 3

83-05-24-01

oquipment modification and ocouTs
Control Bullding BQ Zone 13. 10C # does not apply.

1. m-mmm-mnmmnn.m“m-u The E8
. mhmﬂumg:&ﬂhhpthnluuhm

EFP-1 hﬂul“mmmmnmummnm
without £3 actustion. mmmm-mmnhmﬂmnw
this modifieation. l-ldlﬂmh-hhhgmuthmclmu for
actuation logie and eontrel |

MAR B7T-07-08-01 *ES Matrices Bypass Etatus Lamps®, MAR 87-10-08-01
L/ dﬂﬂuﬁhhﬁ.ﬂﬂlﬂﬂﬂl'lhu?uﬂl(
ch-lr'lnmm-muh-mmm-. .

. Additional re ﬂnhymﬂhﬂ.lhrt-ﬁmtma-m
mﬂwwummuwm-mmwmn

instalied In the sontrel
11. mm-&ummmmm Btatus wiring have
300 volt Insulstion. Mo in power ‘ suree is required uﬁhll:.“hln

185, mwmrumtmmqmznmm
the eperstional

emergency operstion remain the same. Howwver, will
-umﬂ-umuﬂmﬂ-l-lmdm“-lﬂ ::'.}'zm
peig, (3) the tripping of EFP-1 upon RC pressure, and (3) 1o assure thay
the HPFI ks manually tripped whensver -m.uur of the /
-uwth-nn-l--m-ﬂ-“ﬂ— REp, of *
mmmuﬁﬂ“hmumm

[ ey mdmmgmm“&h-n-- is avaliable to
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DESIGN INPUT RECORD
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1. Sequence loeding of the EDG occurs whenever there s sa ES sctustion or o
LOOP event. To evenly load the EDG and excessive voltage or frequency
dips the ES sequence block loading Is as follows

& The DHP-1A & Ilhﬂluh.ndtunlhﬂ!ﬂnmnlhliﬂ
matriz.
T™he

DCP-1A & 1B loading ls moved from Block 4 ES matrix 1o Block § ES

e The RWP-3A & 3B loading is moved [rom Bloek 4 BS =atrix 1o Block § ES

-5 BSP-1A & 1B loading Is moved from Bloek § BS =atrix o Block 6 ES

EFP-1 loading is moved from Block § 1o a new decicated EFW Bloek to
8

LOOP svezt oocurs without IS

conditions. For non-LOOP events the EFP-1 pump sta=s Immediately. Por
wmm-m.mrmmmlpuﬂhm
the LPI eolneident logie. For a LOOP event followed by an ES condition

EFP-1 has been sequence loaded, EFP-1 will be ES tripped and re-

sequenced to load § seconds after Block J.
The sequence logic shown on a typieal slementary 208-038 ES-A20 ls deserided as

Ralay Tims Delay
AG, AH, AL, AM | NONE
AS § Beconds
: AV 10 Becvcods
AQ 1§ Secoada
cD : 20 Beccads
ce ' 25 Beccads
j CH -' § Becoccs after

i Blook 3 condltlonal

! I I
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(1) MAR lr-u-i(m. MAR 87-07-05-91, z’:: 87-10-08-01.
G/Cl DG

(2) Letter FC3 f10419 tem Flows Loading Evalugtion®

(3)  G/C1 telecon meme, c.c.mum to Don Cuzzo d-ul:'l-.‘l-u "SER

o wsr ct Ll-:tt:lr FC3-10128, datee I-‘I_I'-:'l. scope letter, !
lrﬂ:l-lﬂl. datec 114 tmm-udulrn.

€ G/t telecor memg, cC.c. Strempke 10 Ron Clause- dateq S«16-15. I‘

“Annunelator windowg. *
tr:; g:g hmu ';:;:." un panais & ulnlm't -;umlu evaluatie=. §/22/89. f
tler 10424, dat =1§=8 urehase Requisi:iong.
(3) Caleulstion bC-IHHH-L&q.-d Ik-ﬂa‘r-!m:.n “e ﬂ_,f,..iﬂ
(10) G/CI Letier FCS-10420, dated 4-7-89, an¢ FCS-1080!. g41eq L EH R | A :
FSAR Transeina > |
(11) G/CI Letter FCS-10784, datec §-24-89, rJrlud sCope lelte-, |
{[::; gg Il'lﬂt:" FCS-10834, Tu §-12-89, ‘IDﬂfM'i X
W, Averett 10 R Ciauson, dated =11-48, - tiladility Anayss :
for the Proposed EFP-1/LPI Logie Modifleation®, ‘
(1¢) B&W Repor: §1-117603-00 - “Aceeptabllity of & 500 PLE tart of Lp! 2ss H
all Logs of Coolant Aceldents”, '
(15) G/C, 1ne. Drawings: 203-129, Maln Control Board Equipment Cutoy: Deza.g

201-130. Main Contro Board Equipmen: Cutout Deza.g |
(1) Desiwn Gages POSIMENT Tow totstr cainrne e ]
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1. Charge sl time ang =ateris; o NUBB052401.
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r*‘-'- Al cable hardling, puliing. :ermination. condult instalation, equipme=:
f ﬂllinl.l and installation s=al! pe in Accordance wits mptlnu:; 4
maintenance Procedures. A *elays removeg shall be returned 1o UZieLr | et )
f Materlals Coordinatos, - ; (£
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DESIGN INPUT RECORD
CONTINUATION SHEET

83-05-24-01 |

18.

1.

Diversity of Initlating LPI by RB pressure and low RC pressure Is retalned
offsite power is avalisble. Whenever offsite power ls lost, RB
Initlate signal ls bypassed. The prodabllity of having & lerge bresk LOCA

The fallure effects of the LP! and EF ems are not changed by this
modification. The ES system (allure modes remain the same. Only the LPI
actuation matrix has changed from a 1500 peig RC pressure signal to & 500 palg
RC pressure signal. The sctuation of LPI stlll occurs on diverse slgnals of low
RC pressure (500 paig) and high BB pressure signal (4 pelp for all accidents
except when colncidemt with loss-of-offsite-power. For loss-of-offslte-power,
the & psig RB pressure signal Is bypassed by an suxlllary relsy contact requiring
(1] to bypass from the 4180V switchgear bresker contacts. A single
fallire of & contact or relay will not cause this bypass since the bypess ls
upstream of the two-out-of-three matric

Bequence block loading has ehanged by this modificstion without Intreducing
additional fallure modes. The DCP-1A and DCP-1B pumps have been moved from
Blook 4 to Block §. DHP-1A & DHP-1B pumps have been moved from Block 1 to
Block 4. The EFP-1 pump ls sssigned to & new Block set a! § seconds after
Block 3 loading. The BSP-1A & BSP-1B pumps have been assigned to & new
Block 6 set at 25 seconds. The RWP-JA & 3B pumps have deen moved from
Block 4 to Block 8.

The ES trip mateix for EFP-] Is initlated by a colncldence logle of low
RC pressure (500 paig) loss-of-oflslte-power. This eolncident logic Is
upstream of the 1wo-out-of-three matriz such that a single fallure of & re y or

This modification does not affect any HELB areas.

W
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Crystal River Unit 3 Sheet 9 of 10
88-05-24-01
|
2. mmmhmrnmﬂm-umm--t-mm
The test procedures will need modificstion to reflect load sequencing, new

setpoints and bypass functions. Additional test switehes for testing the LOOP
mmmmumummmmmm

~ A test switeh contact and loss-of-offs!te-power relay contact have been added to
esch DHP-1A and DHP-1B pump trip elreuit. »

1
The EFP-1 START and TRIP elreultry has been simplified by this change. The
pump will be load sequenced Mhﬂan{“L--fﬂﬂﬂt-Fm.
The pump will be tripped upon & condition of LPI gngd Loss of Offsite Power.
If an ES condition cecurs after the pump has been sequence losded It will be

tripped and re-sequenced. ;

The Bullding Spray pumps (BSP-1A & 1B) logle has been simplified with & Block §
hﬂmmmnmm-uﬂwmnumtm
The Decay Heat Pumps (DHP-1A & 1B) logic ‘has been changed from Block 1 to
Bloek 4 st llmﬂ'r.n.mthllﬂmlcmlnlthtl signal ls
removed. Upon P conditions the 4 psig KB pressure signal Is bypassed.

|

I
The RWP-JA & 3B pumps are load sequenced at 30 seconds T.D.
The DCP-1A & 1B pumps are load sequenced at 15 seconds T.D.

The BS pump test lights for ES matrix s a lal eonfiguration per MAR
87-07-06-01. Existing test procedures provide 3-" testing method This MAR
88-05-14-01 changes the single relsy contaet permissive to an ES matrix
permissive as deplcted on dwgs. ES-A30, B30, ASS and BéS.

mnﬂnqmmuluﬂ-luh-mimmmmﬂthmh
MAR 88-05-24-01 as deploted on 208~021 DHO1 and DH-01. A single set of lights
are utllizsed 1o test both the HPI perr .ssive matrix using the HP! test switeh and
the LPl actuation matrix using the LPI test switeh.

21, Al equipment of this modifiestion Is sccessible for malntenance and testing.
There are no sdditional In-service Inspection requirements.

7. MInitlrlllﬂllhfmuttﬂ-kuhduuuutﬂtlu-h.nltmm
uhrm:uuilahhrlﬂﬁrllﬂlu ,'

0. The additional DHP-1A and DHP-1D pump trip eireult being Installed by this
modifieation for loss-of-offsite-power shall| be routed and/or protected to

prevent tripping of both pumps due to & fire, |
| W

| CR3J 00583~
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5 1
3l. The ES sctustion status lights on the ESF section of the maln comtrol boerd
(MCB) shall be re-confligured tos

. Reflect the 500 peig trip signal for LPI

b Reflect the block loading of DHP-1A & 1B, DCP-1A & 1B, EPP-1,
BSP-1A & 1B and RWP-3A & 3B. -

The ES test uﬁhmtullﬂunthinmmmmumuu
reconfigured refllect Itams (a) and (b).

Layout and labeling shall follow the guldance of SP-5145.

33. ‘The purpose of this modification Is to reduce EDG loading. Both the LPI pumps
and the EFW pumps need not operats simultansously during LOCA events
coincident with loss-of-offsite-power. Henoe, elthér the LPI gr the EFW pumps
will be running during this scenarie. t

To accomplish the sbove the ES syvtem relay logie and status light's requires
,{\ ¢\ changes resulting in the following maximum load changes.
\

ERG

A VBIA VBDP-3 BER #1 , 986.42 watt Incresse
A VBIC * VBDP-S BER #1 , 9.42 watt increass
B YElB VEDP-4 BER #1 , $M.47 watt Increass
A VBIA VBDP-3 BKR 07 , 17.92 watt increase
B VBiB VBDP-4 BKR #2 , ©05.28 watt Increase
A VBIC VBEDP-B BKR 1 , 05.20 watt increass
B VB3ID VEDP-4 BDER #2 , 6539 watt Increase
B VBiB VEDP- BER 47 , 15.58 watl increase
A YEIA VEDP-3 BKR 08 , 0.6) wattl decresss
A BUSSIA DPDP-SA Fuse 03 , 7 .20 watt increase
B BUBERIB DPDP-5B Fuse 43 , B1.84 watl Increass
A BUBZIA DPDP-54 Fuse 010 , 120 watt decresse
B BUBSRIB DPDP-5B Fuse #10 , 0§ watt Increass
36.  The modifiestion s In the Control Bullding et elevations 108", 134', 134' and
145", DAC's are CB303 CB30S, CBSM, l:l:lll and CE100.
!
" I - = LT [,
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__MAR 88-03-24-01

OE"" mwﬁ; ?':g'l':. a#hm:;u ‘;%

3ty 3, 1929

Ons of the below listed NRems must bo chovimd.

e A—

o muhﬂ.“hﬂﬁl‘m*lﬂ““
=] mwhm-hm“-n“uummlmmmw

regulation s idenitfed se folioey |

W The ioad belongs 10 & system previously analysed and dooumaniad I the FBAR s roguiring 19 be EDG bached.

The epplicable PRAR saction ke ientiNed en foliowe:
Section 6, 7, 8.0 and 10

—

O  Other (Expiain)

—Lasl Loy

Y L o P B By BegReeteng lisemsay (W R
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systea does éepend ‘o the epezation of &
?h::tél“ mt. tn'urm.::l pe opessted in series with {'I.
pecay Best Removal Systes, if pesded, in the zecirculatica sode. ,

6.1.3.2 iov

one pump can deliver spproximately 3,000 ¢7% to the reacte:
vessel. Assuming the feactor had beed opesating et full pover
prior to the accident, the decay best peing generated in the core

at 30 mirstes after the accident is mrnmn:, 1.9 of 2:l)

power, _
rolloving a LOCA assuming & simultaneoss 1oss of normal power

sources, the emergency pover sourse and the LPI Systen will be ip |
full opesation withinm the lﬂtitllfnﬂﬂl.‘- 4

The LPI System is connected with other-E5 Systems in four
the Reactor Building

respecis, 4.0., (1) the EPI, the 1r1, ané
Spray Sysies take their suction from the PMSTy (3) the L¥C s
and the resctor building spray ) shaze common suctiet Zimes
from the seactor bullding sump dus the ceolant recircuiation
the Coze Ti System utilize

node; (1) the stex and
I:IIIII;I. izjlntmngun on the resctor vessel; and (4) tde B .

Systes iy be opprates through the LPI systes if recircciazion
througk tse BPI pumps 45 :Iqﬂ.tll. ,

¢.1.3.) Zoze Floodipe Svsies
i

Indectics responte of the Core Plooding System (see Figtze §-2) is
dependes: tpos the rate cf reduction ol o5 pressure. =ie
capabilizy of the Core F.oofing Systies =3 reflood the ccie 15
desczibet in Chapter 4.

=ne core Zlooding nozzles and lines ate designed to asscle that

they vi.. accommodate tie gif2grential tespezattre vhick oScuIs
betweer tbe indection mode and the gecizsslazion mode.

€.1.4 TISTE AKD ZNSPISTI .

All aciive components of the ECCE, listel in =able 6-5, 2ze testel
peciofically to demonstIate SYSLem Ieatiness. Pecformanze ol
active systens is testef Dy estadlishing Z2lov anf obssrvilg
pressczes and flows duzing scheduled siizdowns. *he EF. System i3
inspectef pericéically ésring normal opesation fo: leaks Zrom pusp
ssils, valve packing, anf Zlenped jgints. pusing oparational’
teasting cf the L¥I pumps, the porlt ! the system sudbjecsted to
pEEp pressuze 48 inspected foI leaks. F=p seals, valve packing,
flange gaskets, beat exchangsrs, and salety vValyes are irspected

for leaks to the ATHmOSPREIE.

LE - & -
i - - S L - -'h'h"-'m.ﬂ-h‘-_----

| ' §-15

- * 8 af =mE R ol Ny il
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Actions Initlated by the ESAS are n.lﬂ‘hﬂhhﬂl‘l‘-l.ﬂnlfl-i. gheets 1 and 2 7 __

and Figure T-5. .
1.13.2.3  Description of Protaction Channels

|8

.  HPl and Loading SBequance

Referring to one of three tramsmitters 1
mmummwmmh }od to & safeguards bistable and 57
s Sah he :

to & bypams bistadle. The design of

t
rescior coolant presure s mmmm:ﬂmﬂmhu-m

bistable interposing relay R3 ls energized.

mmmmdmmm:m.m.mmnm
pressure s below its setpoint (1700 psig) and controi power avallable. This
permits manual bypass [or nermal shutdown. I

loading sequence bloek 1, in 3-cut-of-] channels. The multiple comtact ouipwt

relays can be de-energized by the
contact and by an 'OR' function

made
iﬂl‘;ﬂtmimuﬂﬂ

4 psig (R12) or the resstor coolant

The ES load sequencer timers are mm-mmuuu
oat In § second imervals. As shown on Firure 7-4'Eheet 1, the Initiation of the
h-d Is & simllar "OR' logie of ecatacts whic® open when RC pressurs bs -
b-h ﬂnllpu-n:nﬂlplc :hltpr-mllthth-
n-ml.‘l tor inltistion ocecurs. ‘This OR' ialtistion logic Is in &
MT.D' with the ES 4160 volt bus 2-out-of-3 undesveoltage scheme 1o keep the
timer relays of Blocks 2, 3, 4, §, § and EFW energized mtll {l the EDG Is marted and
I.uﬂld the ES bus. ! '
The 'OR' laitlaties logie |ls In & 'AND’ logic with an automatle reset schame for
timers 4 Ilnunmm seguence would be re-initlaled by az ES
ntuqun:lpd. A manual resst of 4 and § b provided such that the HP|
of ES can be taken to manual eontrel If required without affecting
munu rmthnﬂullnﬂllmuun:n ' 4
The EFW Block timer tmmmm fummnrdmu [
pump EFP-1 of the l:llqu-lht- !-rmlu tory'of tha EFP-1 pump In =
l‘l';ﬂ Jt;ﬂn:ﬂlnw
mQﬂ i h.ﬂum. is
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__MBer T
~E1 ANERAT




— — =

o
73 Ik
ik
i ki

.‘lw

fi U

tth

Lo

E
~_m

113
>

mu MMMmmmm

mﬂmm

1"

m.

!

.-lul w
“mmm i
I ikt
it
Emmm
: fyis

De—energizing output relays of block 1, 1, 3, 4, §, § and EFW In two of the thres

channels will start, in sequencs, the following equipment.

I

Injection and nuclecr service valves
Reactor bullding evoling fans 10 low speed
Emergeney nuclesr service ssawater pumps

Emergency nuelesr services elosed eyele cooling water pumps

Decay hest pump alr handling units

Block 3

flow recirculation ls provided) Start

LP! pump (for which minlmum

Permlt

equipped with

io actuate at

Resctor bullding spray pump ntart-permht
Decay heat close eycle cooling water pumps

Decay heat service seawaler pumps

sn 'OR' function made up of contacts

de-energized by the manual actuat

.. Tha channals of LP! are
which are adjusted

(R
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Caae

ead

or coolant pressure 13 below 500 psig,/or when the™
reactor building pressure excesds 4 psig A typical
channel 15 shown on Figure 7-4, Sheet 1. The output or the
bistadles will do-energize the -svew output rels
ifnglﬂulvtf ond

al fao ﬁ!ﬂﬁﬂ-} acliontism ang)
e bypass enabling contsct of the bistadle closed whan
the resctor coclant pressure 13 belov fts setpoint (900
psig) and contro) power 13 available. This action permits
sanual bypass of i
iystes,

Reactor Building Isolatien and Cooling

The channels of reactor building -1solation and cooling are
similar 1n design to the channels of NP1 and loading
sequance except Jor the bistable and the bypass circuit,
85 shown in Figure 7=4, Sheet 2. When the redctor building
pressure 15 below 4 psig and control power 13 available,
pressure switch interposing relay R10 15, energized to the
reset stete by means of the bypass reset pushbutton. A
subsequeant loss of power or rise in building pressure above
setpoint will Wrop out R1D. {

. (
The continuous bypass of & channel 15 possible only after
8 2-out-0f-3 actwation., De-ensrgizing the output ralays
of 2-out-0f=3 channels 9Initiates; resctor building 1sola-
tion, starts reactor building emergency cooling, and opens
811 valves required for reactor building spray. th reactor
builging pressure 13 sensed by twe sets of three pressure
switches, and the bypass cam only be energized after 2
2-out-0f-3 actuation, . 1

Alse, reactor buildimng 1solation of systems mnot required 1
for containment or RCS heat resoval 135 finftiated by MWPI
aczuation. Bypass capapilities are the same &5 those for
HPI, nowever, they do not affect the 4 psig bduilding
1selazion lopgic.

Reactor Building Spray i ﬁg"ﬂﬂt m't-"#ﬂ_?)

Rescter building spray f1s finitfated by starting the nulp:/,
at 30 psig dn the rescior building coimcident with KP]
sctuazion. This 4s ascnieved, as shown 4 Figure 7.4,
Sheet 2, by sensing the resctor building pressure with twp
sets of three pressure switches. ach set of three
pressure Bwitches, wnich are wired in a 2-outeof-) matrix,’
controls the closing cofls of tne circuit bresker of one
spray pump. : L,

- . ? » st W s

" ommmeg s
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£8 °A° trouble and BS °3° trouble alarms
£5 *A° not reset and ES °B° not resst -
£S5 *A" not bypassed and ES *B° mfrnunl alarms

ES "A" reactor building isolstion on and E5 °D°* reactor
building isolation en

ES "A" diesel failed to stazt and ES °“B° diesel failed to stac:

28 *A* reacter building spray on and £S5 *B° reactor building
spray on \

‘Chamnel RC-1 1,500 psi r.np n-m;l- tripped
Channel RC-2 1,500 psi trip bistable tripped
Lhannel RC-) 1,500 psi trip bistable tripped
Channel RC=4 500 psi trip bistable tripped
Channel RC-5 500 psi trip bistable pripped
Cbhannel RC-§ lﬂi psi trip bistable fripped
LS lui.. test, and channel cabinets fan failure
Transmitter pover supply cabinet *A’ standby pover
Transaitter power supply cadinet 'l; standby power
lutnﬁntt: closure imterlock decay heat valve systeam troudble
Aczuation *A°* and L::ultt;= o o =ar!1n|¢1=; sequence Block 1
Actuation "A* and litﬁltill *s* for loading segquence Bleck 2
. Actuation "A" and Actuatior "B* for loading sequence Block )
Actuation 'A' lnl Actuation 'l' ln: luullni sequence llunl 4 ,
LquiPsent ‘knd civlify associated 3£:h lTl illl aze !1l=£n|uilh-

by coler coding, mar u! and eguipment |location. ERach ESAS train
is completely separate f£rom the other aj !Elllﬂ_lhﬂllgi__

‘QGﬁ'dﬂhn o adiillllllll.II'F-:‘r-}%—dﬁﬁf Jﬁrrlnlﬁ.ﬁﬂﬁ‘nggféfi:z:}

¥
|
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Complets saparation also exists batwvesn the J-sut-of-] matrices of
the actuation systems "A" and *3*° used to drive the redundant IS

squipsent.
7.1.3.3.4 Periodic Testing and Reliablility

The saf Mnmhml;ﬂhhwmtu-
during plant oparatien er shutdown fully complies with =he
requiresants of ::::::u-un. |

The pressure sensers are periodically checked BY comparing thair
OUTPUT Signals wvith the output signal of simila- sansers monitoring
the same parasstar.

The bistables zay be tasted one at & tise by substitution eof sigrals
at the isolation ifier, alloving accurats aflustaant of the sez-
point. Tha =wo 1s originating from ome bistable will 5a
tripped sach time their inictiating bistable is zasted, assuring t=a=
protective action cannet be defeated.

A test switch sssociated with each engineered safeguards bistas'e
wvhich will parmit demonstrating the bistable’s capabllity to =rip
its associated channels.

The ISAS includes alll the devices from senser tirough the I out ef 3
iogic matrix. The ESAS contains the Autcmstic Astuation logic whicn
is the logic pert the 2 out of 3 matrix. mium}.:l.{. he
Reaacter Building Spriy tic Actuatien Logicr includes a the
logic provided ?'Nm 30 pal A3 pressure svitctes coincident vith-
an HPI end device includes the final component thet is *
balng sctuated, i.e.,/valves, cizcuit breakers, ju=ps, aete.™’

" @ ® " -
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High pressure
injection and
loading

sequence ma

EF?-1 stark

Low pressure
injection

Reactor build-
fng 1solation
&n3 reactor
building
ceoling

Keactor build-
ing spray

jﬁﬂ’QK:'Tiﬁpb,

*lsolation only

Ll

PMant
Yarigple

Lev reactor
coolant .
pressure
=0 Pr

Loew=low reace
tor ceolant
pressure = pr

High rescter
building pre--
sure

Loe=]pw rii:-
tor coolant

f

Presiure - or -

High reactor
butlaing pres-
Burg *

Migr reactor
butiding pres-
su=e

.ﬁf

HP: sctuation®

Mign=hign

preisiure a h

pressure 1

reaztor huﬁ&ting

PR ey ES00
of those systems not required

Tedble 7-3

&

Tri

2500

:j

<30
h

ection

Keacter Coolant Syitem heat removal.

AN LOOP evenl on/y,

7-04

l.tl.!ltl
%

-

rual brpass pnr-itt:?\
belew 900 psig. OBypass §
resoved avove 900 psig.\’

isn ndgitions

s

Manual Brpess per-

-oigted below 1,700

S Ry e I

* LY
Rapval bypass peraitfed
below 900 psig. Oypass
repoved apove P00 psfyg. i

Ranual bypass’ persitted

after aciuation of any -
2 out of 3 channels and

during post=accident to

perait reconstituting

systea.

»
Hanual byrpass persitted
after aczuation of any
2 put of ] channels and
during pcst-accicent to
permit reconstituting
systam,

Hanusl =y2ass permitied
after ac:uation of any
2 out of 3 channels and
guring gsst-accident,
Same a8 »?] above.

Hone.
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sotor-driven esargency feedvatar pusp (ITP-1) recaives pover

the 4160 welt Enginesred Safeguards (IS) 'Bus 3A.

mnumrmrtm“nﬂlu.. in tha ever: of this
on,

the van
will sutesatically start five secends & s
t&gummlhw rl': pover and starts by
the 125V DC motor Gftaan ion valves (ASV-§
and ASV-204) vhan activatad by the ITIC lrft--

The Motor-Driven Tesdvater Pump (ETYP-.) is povered froa
enargency diessl generater JA vhen norsal AC pover is not avall-

able. It has a rated capacity of 740 gpm at 1300 peig with a /
design recirculation flowrate of 200 gpa with the pump discharye
clesed. Motor, gear cooling, and lubs oll cociing are supplied
from the Nuclear Services lJlosed Cycle Cooling Systam (§¥).
Manual contrels (both' locally and on the main control board)
provide the oparater with the capabllity of siutting down tts
pusp if the extra fesdwater capacity is not reguired.

10.5.32.3 -] W
|

The Turbine-Driven Esargency TFeedwater Pump (EFP-2) provides
redundant 100% capacity to the EF Systea and sutomatically star:s
on ths same initiating signals as the potor=drivan asargency
feedvater puzp (LTP=1). It has a rated capacisy of 740 gpm at
1300 paig wit: a design recisrculation flowrate of 200 gpm wit:
the pusp discharge clessd. Manual controls (bsth locally and e
the main contrel board) provide the operstor vith the capabilizy
of shut:ting dovn tha is the extrs feadwvatds capacity is ne:
required. ludbe oil m!i.n' is supplied by ==ea pump discharse /

Tar.

10.5.2.3 Emeivengy Feedveter Pump Turbine Drive

The Turtine Jrive (LITd-1) pr-ovides rapid stast-up for Lrp-i.
The steas supply for LrTth-l1 is obtained from >cth OTSGs throus:

six-inch lines conta nerzally-open DC metar opersted stoz-
check wvalves (MEV=5§ MEV=38) and check va.vas (MSV=186 a=d
MEV-187). The cheack wvalves and moter Ted wvalves proviza *’...-

redundant isclatien wnulty to precl sloving down <
oparable stsam geners in the event of main steam line er main
fesdvater line break. Downstream of check va.ves (MSV-186 ans
MSV-187) The lines join to form a common supply to the pump tur-
bine. CUpstrean of the turbine are redundant, rorsally clesed <
motor operated valves (ASV-5 and ASV-204) wihish are open upsn
actuation from the IFIC Systes. A descriptict of the contrels

for these valves is contained in Sectien 7.2.4. ' ’ -

Turbine exhaust is vented te the atmosphers.

10-19 IM/
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Florida ENGINEERING INSTRUCTIONS

powre CONTINUATION SHEET
Crystal River Unit 3 Sheet 10 ¢ 100
T — 88-05-24-01
C. Refsrences |

(1)  MAR 87-10-18-01A, MAR 87-07-08-01, MAR 87-10-06-01.

{2) G/CI Latter FCS # 10419 "System Flows EDGC Loading Evalustion®.

(3)  G/CI talecon mame, C.C. Strempke to Don Guzzo dated ¢-3-89 "SER
polnts®, i

(4)  G/CI Letter FCS-10128, datec 1=25-09, scope letter.

(5)  G/CI Latter FCS-9894, datec 11-4-88, conceptual desigr.

|

(6) G/Cl telecor meme. C.C. Strempke to Ron Clausc: dated §-16-18. I*

"Annunelator windows.” f

(T} G/Cl speed memo, ES panels & cabinet selsmic evaluatics. $/72/99. :

(8)  G/Cl Latter FCS-10424¢, dat =16-08, Purctase Requis:i:ons. ¢ I

(9) Caleulation DC-5515-004-1. And D §81T=009-24¢ -0+ #!,411-
(10) G/Cl Letter FCS-10420, cated 4-7-88, anc FCS-1080!. 2ated 9-]13-§5. '

FSAR Transeittal, ' |

|

(11) G/Cl Latter FCS-10704, dated §-24-89, revised scope ieiter.

(12) G/CI Letter FCS-108:4, dated 9:12-89, "EDG loads”.

(13) 10C, M.W. Averett 1o R.E. Cilauson, dated 7-1]-88, "Reilabllity Anayvss :
for the Proposed EFP-1/LPI Logic Modiflcation™. i

(14) B&W Repor: 51-117603-00 - "Aceeptabllity of a 500 Puf start of LP! fas ;
all Loss of Coolant Accidents”,

(15) G/C, Ine. Drawings: 201-129, Main Control Board Equipmes: Cutout Deta.s

201-130. Main Conirol Board Equipmes: Cutout Deza.g |
(1e:  Desicn Basis DOSIMEAT Trmprtsdy Commrne s T egey)

0.  Materia) Sastetary FradwvATer (Warf /%), DE2AY deaT Rumeve. Srore
{ Ster &fy) o B SURP M EDE ArroaT ~Eers. (meer &0 ;”/if I
See attached Bill of Materia Ate’ : !

Iri

€ |natallation Instrue:ions

1. Charge all time and =ateris: %o NUBBOS2401. !
r:. All cable ha=gling, pulilng. termination. econdult instai.a:lon, equipmes: i
removal and Installation s%al. be In Sccordance wii* applicadle Fp- l

maintenance procedures. A “elays removed shall be retusned to Nuc.ers ol I'
Materials Coordinator, - [ 5.ttt

L 3. De-energize ES system Loop A.

la. The Avamr zha/’ me? fe made .ﬂ;n.;':*u‘f :

wnte/ NRC Boporavad fu; Fie Chavwge hayr -
é"‘ “ﬁ'df.lftlf, ; Al e -5‘4?} Fi.'d’.-,-_r:-.- #”/&'n

wiil be cdded 2 Mo A2hi2 Uie £ep
d'.‘?"fr AL dQ -l,p/uw:f

%]

P"'
T,
*Qg o
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L -24" 9T(NON) 09:16 FLA PWR - LEGAL DEPT

TEL:B13 Bbb 4931
MAR-21-97 FRI 1€:56  NUCLEAR CFERATIONS '

FAX WL 203EBo3bbé

03/17/81 WON OR:S4 FAK §03 BAB 3411 MECH SYSTWES TNS

Duxz Powen Coxrany
P08, pOE OOLES
CRARLOTTE, FC. 0348
Hal B TUCKER

Decesber 7, 1988

U. S. Nucisar Regulatory Commission
Documant Contrel Ossk

Washingten, OC 20888

Subject: Ocones Nuclaar Statien

Doc. Nes. §0-268, -270, -l
[nstallation of Cavitating Venturi

On Octobar 17, 1989, Duks Powse perscnnel met with the NAC BTaff? te

discuss pump runeut protection for the Oc
gumpa. This masting was requested by ™
The purpose of the smesting was to discuss,
rovising our p
operator burds

groe Emgrgency Fesdwiter (LFW)
in a letter dated Juma 20, 1989.

revious commitment tc irplement &
n during pestuleted accidents wit

in depth, the reasons for
hardwars Tix to reduce
h Tow stssm pensrator

gererator pragsurs. The basis far th
during the Octabar 17, 1989 mesting.
awaraness of this potential prebles,
In addition during the October 17, 1

with instaliing cavitating venturies
The KRC requestad that

H. uckar
PFR/TR/ 64
Attachment

T

provide sdditiona’
problem. To this end, pleasa find attached the

prassure. As discussed during the October 17, 190, maeting we have besn
evalusting varicus sptions to address this cencern, and to date have net
besn able to \dentify an optimum solution. Accordingly, we €¢ not intend
to implement any harcdwars fix to address this concarn. As such, [ am
withdrawing commitmant te inatal] cavitating venturiss or any othar
modification {n order to relieve operator purden 1n ensuring that the EFW
pumgs ars pretected frem rumeut in postulated acciderts with low stesn

{3 enange was discussed in depth
We will continue to ssaure operater
through training and procedurss.

89 mesting, the vivratien problems
into Ozonse [Fi aystes wis discussed.
infermation ragarding this
roquasted information.
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WECK SYATAMS ENC

"Ll fMR N ' .
cavitating Ventus
fibration Frelign

To selve the potsgtisl problem with EFV pusp rudout AR enance the
cparatien of the LFW systes, cavitatiog veaturis were selecied 42 &
possible passive selution that might alfectively reduce oparitor burden
without complicatiag the systes

rellewing the design and maaufecturs of the veaturis, the venturis ware
installed (n & tewporsty test loop and epersted to verify fusctiondl
performance snd medsure vibretlom created .in downsirsas Piping. The
piping response under postulated worst casd cavilatiag conditloas
resulted in vibrstion velocities in excess of 10 ipa-pk (pagging the
sater) aod scceleraclons in excess of 60 g 5.

While it is gensrally sccepted that the pipiog vibretien is highly
dependent upoa the pLpicg pecsetry snd support configuratiens, 1t is
also knewn [rom Pailuzs expériances chat caatileversd vents and drains,
a8 will as wvalve actustors. can have vibratioa redpcasss several Clmes
h than the ran piping for cavitation type laput. The grester

¢ of these components to the high lavel . *whits netse” L8
sttributed to the poor sversll dempiag availsble 1w cosdination with
:::unu- of natursl freguenciss from tha broad Iiequency Fange tercing
unction.

Inassuch 88 (1) the Dube piping 4o quascion near the proposed lecstion
of che caviteting vencuri doss contain contileversd attechmencs and (1)
we expect that. based pn our exparisass this piplag weuld bu highly
susceptible to ashort ters vibretien fatigue, we connot recomsend
urstallition of the cevitating venturi s & solution Lo our preblea with

LFV pusp runeut.

This cppositicn s further reinforced by our goncarns that (i wva wers to
tnstall the vemturi. @ lengthy dats scquisition tisting alfort would be
requited to adeguately te the systems f(unctlesal iatagrity wnday
the conditicns gsnevsted by the cavitating vesturi. Follewing dats
collection, the unit would be considesed inaparsble for days er perheps
verks while snalyciesl affeyte wess made to qualify the vibrstion and
celeulate the sllovable resaiaing fatipue stvedd cycles mot consused by
the testing. Efforts ¢o lieic alwvess cycles and allow & greatsr
alternating stress intensity would quickly reducs the allowsble run
tine. This could force tracking of the stradd eyeles during sstua] wnit
operation resulting in sxtsnsive permanens ipatresentation, seaitering

squipsent. end eveluation expense.

P. 003
P.03
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NHCH SYSTRNS ENC

Also, the desends of che Duke systes confipuratien would Rave required
placesint of & veniurl tasediately upstresm of o secured cebinet
costeining seversi velves sad bremch connections  Becauss of che Bhugn
vibrstion susceptibility of thess compoaents. ext ive data cellsctipn
and additional compensatory Securily Scasures in these arsds =ould have

buen required during the attempted qualificstion testing.

Purthersore, discussions with another utility having cavitacing ventucis
installed in & simple piping configuration veialfopced Lhe belief that
qualification would likely be such mare diffieult. LE st sll possible,
for Duke's cowplicated piping gecmslry.

{n susssry, meny facters pointsd to the cdecision net teo aSCTeEpe
nstalistion sad gualification of the cevitating venturis. Assaj thes
vaves previous axperiences with high vibratien failures and commenis [rem
other utilities comcarning gqualification gifficultios for such slmpler
piplog tysteps. as wall as, vibration casuits from the test loop.
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Coitec Industries Fairbanks Morse

Engine Division
TO! Wirg Aeerus
@ Bate, W 36115480
SOB 0444 1 1
FAX SO0 D04 0287
April 17, 1996
Florda Power - CR3

15760 W Powerhne Street
Crystal River, FL. 34428

Attention” M L. Rahman

Subject  Crystal River Una 3
Emergency Diese] Generators
Load Excursion

Reference (8) Florida Power NED96-0227, dated 4/10/96

Gentlemen,

In response 1o reference (a), please be advised that 2 one time excursion of 3500/3700 KW for up
to 2 seconds during motor stanting is not expected 10 have an adverse affect on the genset

i should be noted however, that multiple excursions will have a cumulative effect that can
increase potential for component distress

Known affects of engine overload include

. p.'tnmrilubtnh'l
- piston msen cracking
« finerfjacket cracking
= F- l I- #

Coltec recommends that should an everz(s) of this nature occur, engine operating parameters should
closely monitored 10 determine performance changes and inspections should be scheduled to
determing any component distress.

ATTACHMENT |




Florida Power
41786
Page 2

::memummmmw the writer at (608) 364-

\ery truly %
E M. Stevenson
Manager Pans Sales, Nuclear and Exnont

T™S jaw

cc J Eves
T Miller
T. Swll
G Kasel
G Gutosk:

ATTACHMENT |




Coltec Industries Foidhanks Morse

April 28, 190y

Florida Power - CRJ
15760 W Powerfine Street
Crystal River, FL 34428

Attention M.U Rahman

Subject: Crystal River Unit 3
Emergency Diesel Generators
Load Excursion

Reference (8)  Flonda Power NED96-0264, dated 4724%6
(b)  Coltec Letter dated 4/1 /96

Gentlemen:

In response 10 Reference (a), please be advised that a one-time ever: 162~ 2fied per Reference (a)
i$ N0t expected 1o have an . dverse effect on the genset

Please refer 10 Reference tb) for multiple event effects on the yonse!

Ityou have any guestions or fequest addimonal information, prease son:. . me 4l puB-504-8424

Very truly yours.
g EIMM

T M Stevenson
Mamager, Nuclear Parts Sales

A S o Lt ity e
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Power ANALYSIS/CALCULATION

s Crystal River Unit 3
Page _1 _of 1

EDBD TC 511
vy
WAR §68-04-12-01

Esatement of changes:

1.) Remove the first part of the sentence, "EC traln A EF initiste Ls required
tuwm-:m...-mmmu pl6 and add to the text a second
sentance as follows, "ASV-204 Ls a remcte manual operated valve providing a
redundant steas adeisslon valve to ASV-S,.*

2.) Reword the Reason/Source to reflect that enly ASV-§ recelves an open desand
slgnal froa EFIC.

Ischnlical Justification:

This MAR is being driven by the performance requiresents of 2 major components
in the plant, the Steam Driven Emergency Fesdwater Pusp, EFP-2, and the *"A"
Emergency Diesel Cenerator, EGDG-1A. In 1987, while struggling with the gquestion
of how to mest the loading requiresents for EGDG-1A after loading EFP-1 on it for
& LOCA, concurrent with a Loss of Offalte Power {LOOP), and a *“B* Battery
failure, the solution was proposed, accepted, and Lnstalled to power ASV-204 fro=
the "A" electrical traln and inltiate an autcmatic opaning of tha walve In tha
svent of an EFIC actuation. By doing this, the load expacted to be carried by
EFP-1 would be minisized as EFP~2 would be running without any controls, L.e. at
full speed. This was the only way that the projected load on EGDG~-1A could resain
within the rated capacity of the machins at that time. Since then, the upgrads
of the diesel generators has been completed, and new electrical calculations show
that ECDG~-1A can handle the load of EFP-1 in this accident scenarioc. In addition,
& concern about the NPSH requiresents for EFP-1 not being met when the pump Ls
running in this all out condition dictated that this automatic cpaning of ASV-204

ba remcved.
EDBD TC No.s) Sheet 7 of Y
CR3 005892
FGN ENGINEER DATE l VERIFICATION ENGIMEER DATE | SUPERVISOA, NUCLEAR ENGINLERING DATE
2. e X 5Tk,

l e



et O EEATES VALVE

PreviDAG A mnun*ﬂ:
SrcAM ADMiSSieN VY

FSAR

EC is required to control
the ADY's MSY-25, and MSY-
26 to a predetermined
setpoint and provide manual
capability thru a hand-auto
station.

Flow orifices EF-023-FE,
EF-024-FE, EF-025-FE and
EF-026-FE are required to
be designed with a beta
ratio of 0.6197 for a
design flow of 1000 gpa.

Page 36 of E2

EDBD TC No.SIl Sheet 3 of

REASONS/SOURCE

FSAR Sections 14.2.2.1, 7.2.4,
10.2.1.2

%:u- ission for the
s of EFP-2. MSV-55, 56 are

normally open motorized stop
check valves; however, they
receive a signal to open to
ensure steam flow in case of
‘lnldﬂms:z‘ E}?iﬂﬂ for ln&
reason. ¢ componen
parameters are addressed in the
AS and MS EDBD's.

References 23, 3% 7T
FSAR Sections 10.5.2.3, 10.2.1.4

Allows steam generator pressure
control independent of the ICS
without unnecessarily challenging
the MSSV’s. Manua) capability
allows for pressure control
during cooldown using EF.

lei}lncl 23

NUREG-0737 requires EF flow
measurement. The orifices were
originally installed with a
design flow of 820 ¢~ ».
Reference 47 increases the scale
to 1,000 gpm because the flow
instrumentation had Elﬂilﬂ high
on several previous EF
actuations. A B«0.6197 gives an
adequate differential pressure
for flow seasurement.

Reference 47, 77

M5 System

CR3 005893




Page €3 of B2

4.0  REFERENCES EDBD TC No.57) Sheer 4 of ‘ﬂ

105. Interoffice Correspondence, WPNB4-0813, “Emergency Feedwater Valves I, 2, 3, 4,
7 and 8 and Interface with EFIC RS Appendix R,* September 28, 1984,

106. MAR 88-03-05-01 “System Tuning of EFW Control Valve Signal,” dated July 26, 1989,

107.  FPC Interoffice Correspondence NDBS0-072, W. S. 0'Brien to K. B. Baker, “Open
Item Report 90-CM-EF-07," dated July 3, 1990.

108. FPC Calculation 185-0009, Rev. 3 "Dedicated EFW Tank - Alarm Setpoints,” dated
September 9, 1992,

109. MAR 93-06-16-01, *NI-14 and NI-15 Modification for NI-1 and NI-2 Backup and AMSAC
Setpoint Change."

110.  MAR 88-07-05-04, "FWP-7 Mechanica) Tie-Ins.®
111, MAR 88-07-05-01, "Add Aux Feedpump, FWP-7.°* =

W e - ~ra) AL medAe
'@:w Aeroq-iz-ol, A3V Zof €6 AWTO L7F

CR3 005804
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MNIA
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3
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Commaent / Resolution

oo { oo o ogeg
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Power ANALYSIS/CALCULATION
FomeATn Crystal River Unit 3

Page _1__of )

[ SOt UENT WA
EDS8D TC 510
[~ maALT

MAR 96-04-12-01

Statsment of Changes:

1.) Remove the second sentence Ln the BOTE on p)) and replace It with

the following, "ASV-204 is & resote manual cperated valve providing a redundant
steas adalesion valve to ASV-§.*

2.) Reword the Resason/Source to reflect that only ASV-§ recelves an open dasand
slgnal from RFIC.

This MAR Ls being driven by the performance requiresments of 1 major components
in the plant, the Steam Driven Emargency Feedwater Pusmp, EFf-2, and the °*A*
Esergency Diesel Generator, BGDG~1A. In 1987, while struggling with the questiocs
of how to meet the loading requirements for BGDG~1A after loading EFp-1 on it for
& LOCA, concurrent with a Loss of Offsite Power (LOOP), and a "B" Battery
failure, the solution was proposed, accepted, and installed to power ASV-204 from
the A" slectrical train and initiats an sutomatic opening of the valve Ln the
svent of an EFIC actuatlon. By dolng this, the load expected to be carried by
EFP-1 would be minimiznd as EFP-2 would be running without any centrols, L.e. at
full speed. This was the only way that the projected load on EGDG-1A could remain
within the rated capacity of the machine at that time. Since then, the upgrade
of the diessl generators has been completed, and nev slectrical calculations show
that EGDG-1A can handle the load of EFf-1 in this accldent scenaric. In addition,
& concern about the NPSH requliresents for EFP-1 not belng met when the pump is
ﬂnnl.m; in thie all out condition dictated that this automatic cpening of ASV=204
ramoved.

EDBD TC No. S /oShest 2 of Y

PATE | VERFICATION EMGINEER DATE | SUPERVISOR, NUCLEAR ENGINEERING DaTy
5 08|
'

¢ AT LT S ——
CR3 005808




3.0

EF Pump Turbine Steam
Inlet Yalves

Tag Mumbers:

ASV-5, ASY-204

The valve opening stroke
time 15 required to
support the EF system
achieving minimum flow
within seconds.

NOTE:

ASV-204 was installed to
improve EFW reliability

and 1s not required f
uslrlbﬂitz.!aﬁqﬁi‘
!

', margin—in—the—=A-train

ﬁ\_’—f_/
 fAsv-sat 1 A QoemTR
MasadL cPieved m..uf:"\\‘
frev:0ime AED« K QANT STEOA
Apmaissiond VALUE Te ASNS

B

ANCED DESIGN BASIS DOC

Page 33 of 45

MAIN STEAM SYSTEM
- - u
EDBD TC No. Y10 Sheet > of 9
REASON/SOURCE INTERFACE
Asi-s’
EFIC sends an)ppen demand signal The EFIC (EC)
to the valvef/for Eme system sends an
Feedwater initiation. Bust » * control
:ﬁ:ﬂ fast enough to en that signal for
EF system can successfully Emergency
achieve 1ts safety function of Feedwater
delivering flow to the OTSGs inftfation.
within 50 seconds of actuation.
Electrical Power:
Reference: 30, .5, 3@ 250 YOC motive
power froa:
ASY-5 DPDP-BB
ASY-204 DPDP-BA
FSAR Section 10.2.1.4., 14.1,2.8, | The HVAC (AH)
14.2.2.9 systea maintaing
compartment
temperature,
ressure, and

umidity within EQ

limits. _

Key Parameters:
Heat Resoval

(Btu/hr)

CR3 0058497




Page 3B of 45

EDBD TC No. Y/~ Shest « of ¢

4,0 REFEZFENCES
46. FPC IZT, Nuclear Licensing C2M, Closure Memo, Crystal River Unit 3, SPIP

47.

48.
9.
50.

Recocaendations, 11/2/89 for SPIP Recommendation No. TR-174-MSS, *lmprove
the Response of the Hudullt!nq Turbine Bypass Valves {lm:phlri: and
Condenser Pump Valves)."

BAW Letter, cdated March 2, 1992, FPC 92-096, Task 847, "ADV Stroke Time
Requirements.”

MAR 91-08-04-01, "MSIV Downstream Pressure Indication.®
FPC 10C NEAS1-1080, dated 8/5/91,
BWNS Report 86-1219188-00, “MSSV Setpoint Tolerance Evaluation.®

- - wmsmay g
e ——— ——

r—

MAR e -04- -12-0|, AsV-204 ¢ Auit ofEN 2iwefae |

CR3 005808




FLORIDA POWER CORPORATION DATE: 04/26/96

CMIS - CLASSIFICATION DATA TIME: 08:26:032
TURE DRIVEN EMERG FWP INLET ISO
SYSTEM: AS DESIGN REF: IN~-PLANT
ELEV: 95 COL/ROW: 308/H DISC: g
NPRDS REPORTABLE
SEISMIC:
L BB EX MR QQ NOTES:

(=HELP  F2=SEL CRIT FI=MULTI LIST F7/8=TAG PAGE F9=FIMIS

}=PREV SCRN  F11=MAIN MENU F12=LOGOFF Fl4=EQ F16=COMP F17=XREF
=MARS F19/20=ASSC TAG MNR/MJR  F21=COMMENTS F22=MACS WR LIST
'IGURATION ITEM DISPLAYED / THERE ARE CUMMENTS TO DISPLAY

MAR 94 -o04-12-0|
MAar DESCRIPTIoN

FTTACHMEN T

/;}5r=2

CR3 005809




110F04 FLORIDA POWER CORPORATION DATE: 04/26/9¢

1l10M04 CHISE = CLASSIFICATION DATA TIME: 11:30:02
#: AS-9 FOR EFW PUMP IS0 VALVE ASV=-204
NENT: CONTROL STATION SYSTEM: AS DESIGN REF: IN=-PLANT

LOC: INTERMEDIATE BLDG ELEV: 95 COL/ROW: pISc:

LOC:

PANEL BOX:

'ETY: S CHANNEL: A SEISMIC:

' CODE: CODE KEY: L BB EX MR QQ NOTES :

1=HELP F2=SEL CRIT FI=MULTI LIST F7/8=TAG PAGE F9=FINMIS

O=PREV SCRN Fll=MAIN MENU F12=LOGOFF Fl4=EQ F1l6=COMP F17=XREF
=MARS F19/20=ASSC TAG MNR/MJR F211=COMMENTS F22=MACS WR LIST
IGURATION ITEM DISPLAYED / #%* NO COMMENTS TO DISPLAY ##

MAR 96 0-1Z -0l
MAL DESCR P T o/
ATTACHMENT

__)_c:.-F:}--
ﬂ

CR3 005000




Flodg.g 'FIRE PROTECTION REVIEW e piec

-

To: Senior Nuclear Fire Protection Specialist

Acopy ol MAR/CawR __lk-0d-12.-D| FON

is attached for your review, Review this document 1o verly compliance with National Fire Protsction
Association (NFPA) codes and standards.

O Does comply with NFPA codes and standards

O Does not comply with NFPA codes and standards
(Return immaedialely 1o the Manager, . luclear Projects for resolution)

'ﬁ' NFPA codes and standards do not apply

Comments:

Firp Prosecson
{Ratum o e LAN offce)

% FW &- ro- 94
Daie -

T s ¢ P B e by S O

CR23 005801




Yes
. Ensure MAR/CGWR/FCN has date-in stamp and is logged In SNS MAR/CGWR/ X

. Are major in-sity combustibies being instalied?

- Are large quantities of transieni combustibles required by the MAR/CGWR/FCN?7 —

. Will the MAR/CGWR/FCN causs breaching of fire bamiers, fire doors, fire dampers, —

- Will the MAR/CGWR/FCN need o incorporals "hol work” processes (welding, s

FIRE PROTECTION REVIEW
MAR/CGWR ll.ld FCN Sign-oftf Eh_lll

MAR/CGWR - p¥ ~12 -0/ FCN

FCN Logbook.

tok K| os

This may cause a change to the FHA or require new fire prolection features.

This may require compensaiory measures 10 be put in place or special atlention by
the FNP Staff during the instaliaion of the MAR/CGWR/FCN.

penetration seals, or TSI material?

This will require a Fire Barrier Penstration Breach Permit and compensatory mes-
sures per CP-137 for Tech. Spec. hems, and will cause compensalory measures lo
be invoked per the Fire Prolection Plan for non-Tech. Spec. areas or Rems.

g

grinding, heat shrinking, eic.) to accomplish the MAR/CGWR/FCN?

mmmmmmmmmmmmumm
fire protection features are in place.

. Wil the MARCGWR/FCN cause & fre prolection sysiem (sprinkder, fxed waler = ke

spray, Halon, standpipe and hose station, or fire detection sysiem) to be
mﬂﬂﬂﬂm “

muwmmhmmmmm
htmm‘hm neceasilaln compensalory messures per the Fire Prolecion Plan

- Will the MARICGWR/FCN cause any impact on the Fire Protection Plan or fire i el

protection procedures?

Ensure tha! the MAR/CGWR/FCN will not inpact fire prolection procedures of cause
:.md'wp 10 existing procedures or a need for a change 1o the Preventative Mainte-
rogram.

. Does the MAR'CGWR/FCN comply with the pertinent NFPA code? Y] 12—

Ensure tha! the LIAR'CGWR/FCN complies with the proper code, if required, and
make sur@ the proper code is relerenced and used in developing the MAR/CGWR/
FCN. Fill out the sign-off sheel.

CR31 005802

BT L e ML e begeeeeey B Pup ]




FIRE PROTECTION REVIEW
MAR /CGWR and FCN Sign-off Shest
(Continued)

| &

9. Do the Enginsering Review Sheets, including the Fire Protection Review Sheets,
indicate an impact on Appendix *R" fire protection lssuss?

Ensure that the proper personnel are involved and loliowing up on the Appendix “R°
modifications, and thal this information is going into the Appendix “R” fire study.

10. Does the MARVCGWR/FCN present special fire prolection concerns that would
warrant a review by the NFP Group upon MAR/CGWR/FCN compietion?

11. Pertinen! comments have been recorded in the Review Sheel's *Comments®
section and the responsible Design Engineer has been nolified.

12. MAR/CGWR/FCN retumed 1o Nuclear Projects lor procassing.

13. Mark logbook 1o reflect MAR/CGWR/FCNs thal the NFP Group should review upon
compietion of the MAR/CGWR/FCN.

|~ K|
|

< |

Reviewed by Vﬂ\% M Date _Le- (O~ %€

ag ML E P ML e [y WM Pip )

CR3 005803
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-

@ Florida INSERVICE INSPECTION REQUIREMENTS
Power

Ll ]

——
wman _ 96-04-12-01 FCN
Preservice Requirements
O Acceptable As specified in Paragraph
|
O Unacceplable Needs 10 be revised per below or atlached commaents.
See FCN No.
Inservice Requirements
| m’:mp-lm As specified in Paragraph B.7 Q
| O Unacceplable Needs 10 be revised per below or aftached commenis.
‘ See FCN No,
|

Comments:

I W Ig»é@l/ _4/z8/%,

Nuclegr 151 Spatakst '(
CR3 005904

BT L P B i begeatey O




55 Florida POST MODIFICATION
Power FUNCTIONAL TEST REQUIREMENTS

MAR/CGWR ‘Ib-o‘l—lz-ﬂ' [ ECN

O No Functional Test Procedurs Required
O No Post Modification Test required
O POQAM Procedure 10 satisly les! requirements
Procedure No. Sectons _____

Section Desc,

@ MAR Functional Testing Required (Select Option Below)
O Work Raquest Test instructions

Enter Work Request Number

B MAR Functional Test Procedure

Briafly describe (AT e\ somulaly [YCReY.. ¥ fg
epe Ambaebs A b overty Ty As-204 Ques b
fetavk A2 InbuT, H? AL gl‘_&.:c_ ":l.rqf,ﬂt.hj Ms.-,-;ml:tcl

Wit g Achwbin Seral orbce Yo ok :angzkx,lft'

e, Herd s fffi

CR3 005005
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@m MODIFICATION/PEERE/PROCEDURE REVIEW
AREPENAT IR P‘an A

AR / cGWR __Qlo- Od- 12.01 FON__—

structions: mmmwmum:mummnmlm
exdsting within your area of responsibilty wil need 10 be revised upon compistion of this acthry.

RETURN THIS FORM TO THE PROJECTS DEPARTMENT (NA1B) UPON COMPLETION
OF YOUR REVIEW. DO NOT ROUTE TO THE NEXT PERSON ON THE LIST.

[ Nuc.Ops. | Doss the MAR/CGWR/FCN/PEERE aflect equipmert operabily as defined In Tech.

‘f‘uﬁl DNa

MAR /CGWR /PEERE should be retumed to
service during normal working hours.
Administrathe control of the equipmaent, le.,
tag out or short Larm Instruction, etc.,

List operations requirements below Le., list
muﬂ:wuﬂ-cﬂ:\."m may be needed untl formal reeum to
(May require re-evaluation prior 1o working.) service s completed.

Administrativa control of the equipment Le., tag
out of ghort term Instruction etc. may be
neaded untl retum 1o senvice is compieted.

mmmmumwmummwwum
mmummmw,hmmnw'sm.nmn
Control Room that MAR/CGWR/PEERE retum 10 service requirements are 1o be accomplished prior 1o
dedlaring equipment operable or mode changes.

!_Nu ___l-/'r- Procedure changes are required

| uee  SP-3¢p4 SP-eYoh

| “No __Yes _N/A Procedure changes are required pricr 1o MAR/CGWR/PEERE retum 10 servics.
st @

| ¥a
Mode Escalation Restraint:  [] 4 B/g Os m{;ﬁ%ﬂs O Onm

Operations Requirements / Comments
Use attachment I necessary

Vogel 77/ R/ V4
Ex Date

BT U of Pl PR oy Gegrmeny Puge | of §
CR3 005906




:'_ 0 Nuclear Plart __\Zﬂa — Yos Procedurs chanCes am required
: Systama Engineering / Ust @
Yes _v_N/A Procedure changes are required prior
1o MAR/CGWR /PEERE Retum to Service to
Operations

Ust ¢

- ). E rz6comp D¢y __ 4kl
it Wame

Ext Dera,
L Nuciear ISI No ___ Yes Procedure changes are required
Specialist Ust @
__No __Yes Aﬁl Procedure changes are required prior
to MAR/CGWR/PEERE Retumn Lo Service 1o
Operations
List @
COmmants
Phyl(i3 A. Dian 3650) 4/374¢

Ust ¢
__.._{(_ —N/A Procedure changes are required prior
1o MAR/CGWR /PEERE Retumn to Service to

1 F: Nucear Maintenarise _Euu Yes Procedure changes are required

Yes

Operations
List #
fommaents
l‘-(.‘dt’ﬂﬁnf(f 5“‘} g-27 %
Yrint Name ( "] Date

CR3 005907

( i e e




& D Mucisar __No __Ym Procedurs changed &re required
Chem / Rad Prot. Ust @

__No __Yes __N/A Procsdure changes ar required prior
to MAR/CGWR /PEERE Retumn 1o Sanvics to

Operations
List &
Commants
Print Name Ex Date
e e e e e = o e e S e R ——
L D Muciesr Security N __Yns Procedure changes are required
List #
—No __Yes ___N/A Procedure changes are requined prior
to MAR/COWR /FEERE Raetum 10 Bervice 1o
Operaticna
List @
Comments
Print Name Ex Date
,_/Kmm —No Z You Procedure changes are required and are identified
/5‘_.. W 2L B 421.9
Print Mame Ex Date

CR2 005908
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@m MODIFICATION/PEERE/PROCEDURE REVIEW
Serbasaries Pan B

/CGWR __9L-od- 120l ; FCN

: The attached MAR/CGWR/FCN/PEERE Is routad 10 you for your review to determing ¥ procedures
existing within your area of responsibiiity will need to be revised upon completion of this activty.

RETURN THIS FORM TO THE PROJECTS DEPARTMENT (NA1B) UPON COMPLETION
OF YOUR REVIEW. DO NOT ROUTE TO THE NEXT PERSON ON THE LIST.

#/27/7 ¢

mmnm

Nuclear Engrg Support Services _'/
(Emvironmenta! Qualificztion)

ease indicate any EQ nncﬁnsu.ﬂ:mmmﬂuummmnuwum upon complation
this modification.

AMa [ 9k

_/Hu __Yes  EQ Walkdown required prior 1o MAR/PEERE
retum 1o service

Lrum-nmmumnm“mmwm

p(' -ft'r:;: fjjr 2 ¢F diemas/ é/dj/f deres e pgc
t;ra‘f' -é cs < castee o o e ;4411-/:.-1- £Q .l(fﬂ")’f

?’ém{/. r(;mr:/ _ziuﬂ- /m@ f;,ff'(;

" Reliability Centered _X_Na —Yes Preventathve Maintenance are
V{ changes are required

fashine . Wighhs

CR3 005509

T Lie o et B Mueer Grgresnyg Page 4 of §




3 Nuclear Fire . ,,_,L{‘N{ __Yes Proce-dure changes are required
Protection Specialist Lst &

J . rsse(( 34 32 /250 5¢
[Print Name Ex . Oate
w [0 Othenn —No __Yes Procedure changes are required

List #
Name Ext. Date
[ Othens __No __ Yes Procedurs changes are required
Ust @
Print Narna Ex Date
KWW No ___Yes Procedure changes are required

CR3 005010
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Pl

Mar HJ\!:EI‘?

MAR TITLE /%/,2#4// .5;5/(3 M%é/,%m/

naeNe ] Lasos MATERIALS
”@ W orvc -
ACTUAL cost 46l e |4¢67

FON'S: (1.0. resson, causs)

7
i

-0

AREAS FOR IMPROVEMENT: (-0, Scheduling, Manpower, Design, Testing)

i ﬁ;;d_‘_,m = ?__.. e,
. ,-.7_ kW e 7 m”
MAR STRENGTHS: _J?é M NL@_
|

CR3 005811




FOLLOWING MODIFICATIONS

s de e G

ETURN TO SERVICE:

PROJECT NAME /‘?'ff/"‘}w% ’Z’CfQ /@A &fﬂ’,/

DESCAIPTION OF BOUNDARIES w7
(

@ RETURN'TO SERVICE OF EQUIPMENT

N/A

Exhiblt 15 reviewed 10 assure enginsering design requirement satisfied.
Walkdown and System Acceptance (WSA)
FmWTmeI:mmew

Procedures Required for Retum 1o Service Revised

Training is Documented

ooROOOD

Revised Control Room Drawings Avallable In the Control Room
(201 sheets 61-71 / 206 / 208 / 220 sheets 221226 / 302)

REA /Memo received verifying partial return 1o senvice evaluated by Engineering }(

ABOVE REQUIREMENTS ARE SATISFIED: f féﬁ/

Nuciear Project Manager

EOX o RORNK

RETURN TO SERVICE ACCEPTED/ANY ADMIN. CONTROLS REQUIRED UNTIL CLOSURE WILL BE MAINTAINED:

BZR gl sorne
Dmgr-//

Operations Date

ADMINISTRATIVE REQUIREMENTS IN PLAGE/LIST:

CR3 005912
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MALKUOWN ANO SYS(EM ACCEPIANCE (W3A) ENCLOSURE 4
PART [ (INS/ALLATION SUPERVISOR)

THIS FORM IS TO BE USED BY THE WORK GROUP SUPERVISOR TO RELEASE THE MAR/CGWR AFFECTED
EQUIPMENT BACK TO NUCLEAR PROJECTS AFTER MODIFICATION INSTALLATION. LIST THE -
AFFECTED WORK PACKAGE NUMBERS AND THE WORK STATUS (I.E. COMPLETE, NEED ISLT, ETC.) IN
PART 1 AND DELIVER THIS FORM TO THE PROJECT MANAGER OR RETURN IT TO NUCLEAR PROJECTS.

MAR/CGWR TITLE _Ef/c Au7o oy ReNadi
MAR/CGWR NUMBER _Fe-pp/-)2-8/
WORK PACKAGE NUMBERS AND STATUS _ 33S0/2 Paccace conberr

MAR/CGWR INSTALLER SUPE c R t
----“---“-‘“““m“m—“ llll"“rll—-mm--ll--.---------vll-
EART. 2 (PROJECT manacERm) - STAT -
" ﬂ{ aeaead o P u'ﬂ‘ " ")
lf“r‘:'l-l-.u-nm!‘u-— WL | CERLITID A ASY MORL0W et 018 ECSEI)
L =T LT,
mhd | mq)
:‘m ™ m“ - "
bt 'ﬂ'.:;m i@ lg-n.rﬂu_mnu
Hlmlm'ﬂ':?uu-nuu
WYL s "1,
“RLETT naaady 1§
o~
[ [ f 71 =)
Gy 135
0K '
4«) mimois
: | -~
oL mnms -mw ™ L %ﬁ! —
: 57 i % ﬁ 54
Al-602 Rev, 11 Page 17
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!,';1-'37-‘.'-. Florida COMPLETION OF MODIFICATION

Power TESTING NOTICE

@mﬂﬂ ""?/":/} -2/

Complete a Partial *
of Pantial Modification Tumover:

MAR Testing Requiremants: Eﬁn O ne
(As specified by Test
PHFMTHM: 7.%

L) work Request Test instructions:
VWR# D Compieted

O pocam Procedure(s):

- O completed

MAR 15! Requirements: X Yes 0O ne

st sP-2¢9 B k/?"‘“

&7

MAR Examination Requirements: O ves mo : d?é

- O compieted
Post Maintenance Testing Listsd O Yes /BD*;
on MAR / CGWR related work request(s):

= O completed

Commaents:

CR3 005914
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) PROCEDURE HOLD NOTIFICATION

TO: DOCUMENT CONTROL
SUBJECT: NOTIFICATION FOR PROCEDURE HOLD

THE FOLLOWING MODIFICATION OR EQUIVALENCY REPLACEMENT 'AS
BEEN INSTALLED AND AFFECTS PLANT PROCEDURES.

PLEASE PLACE THE LISTED PROCEDURES ON HOLD UNTIL THEY ARE
REVISED TO REFLECT THIS MODIFICATION/EQUIVALENCY REPLACEMENT
OR, IF AUTHORIZED, USE "AS IS" BY THE INTERPRETATION
ConTacT.

(s . G- 28 . /2. 5/

FEERE No:

AFFECTED PROCEDURES:

Zioh

OJECT'S REPRESENTATIVE

CC: Iur:nrnzrnt:nn ConTACT

‘:hr et ,¢;:fgtz?-IZ;:;;:;FiEi;;Z;:E::erz 677?4;J?

RECEIPT ACKN OWLEDG

S - Bonemaian
IQLHJLJQAIII)CHJLEHIHQ1‘CH)hTTTtGu;
SUPERVISOR/DESIGNEE

fs 0 ; Lamst 12 S 31f By 1h TED0 LT T L ST T—
Plawk
CR3 005015




REASON AND REFERINCES FOR PROCEDURE CHANGE {5);9...3‘/4 ol

O Result of scheduled procedure review notification from
-PRNRA previously submitted to Document Control
-Enclosure 23 of Al4028 attached

T Beennial Review conducted prior to normal review frequency
-FRENR-B (Enclowuns 10) amached
-Enciosure 23 of Al-4020 attached (a8 required)

Plant Modification: MAR Numbaer
C  MNonConformance:  Finding number and date Fi
O Technical Specification Amendment Specification Number

Originated By Title Date

Interpretation Contact

PRC Meeting No.

Plant Review Chairman

Dir. Nuc. Plant Oper.

T Not Reguired

CRJ 005016




Procedure # FRR r11482
AP-TTO
Revgwed
Check Inetial Data
Te: Manager, Nuclear Chem/Rad Protection

v Manager, Nuclear Plant Operations

Supervisor, Nuclear Engineering Support
Services

Manager, Nuclear Plant Technical Support
Manager, Muclear Security

Supervisor, Nuclear Document Control
Supervisor, Nuclear Records Management
Manager, Nuclear Plant Maintenance
Manager, Nuclear Quality Assessments
Manager, Muclear Engineering Design
Manager, Site Muclear Services

Hmnan‘_ Radiological Emergency Planning
Manager, Muclear Licensing 4

Procedure Interpretation Contact D. M

v Manager, Nuclear Licensing Operator
Training

NOTE: For others below, state cheir name
and address
Other:

Other:

<

MOTE: This procedure has been approved and issued for use. It is Yyour
responsibility to advise personnel in your organization affected by this new/
revised procedure of its contents., Attached is a copy of the Procedurs
Description, Reasons, and References (Enclosure 2).

CR3 005817
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OESCIPTION CF MEW PROCIDURE OR CHARSE (Dutuied
3.29 Changed step obtain guidance from TSC if diesel fuel
reserves will not be adequate to run 2 EDGs at 12 hours
following an accident. Changed guidance from 10 hours at the 2
hour point in the accident to 12 hours from the start of the

accident

REASON AMD REEROICES FOR PROCOREE CRANGE

Guidance for diesel fuel man t bllnng: in TSC as this
becomes a concern 12 hours after a loss of offsite power.

Check As Appropriate:
References

[v ] Modification [ ] FCN [ ] Other Design Related Item ?ARIE-UJ- 'ﬁ?'
2-01
| MAR96-04 -
12-01
' [ ] Problem Report [ ] Precursor Card [ ] NRC Vielation \'\\
22
[ ] ITS Amendment [ ] ITS Bases Change [ ] FSAR Change 28
CR3 005918

Al-400F Rev. 0 Page 17




PRR #: 11482

OESCRPTION OF MEW FROCEDUSE OR CUASE Detalad)
3.1 Changed SOTA to STA
3

.3/3.6 split original step into two steps

REASON AMD REFERENCIS FOR PROCEINRE CHANSE
Editorial changes to comply with Al 402A

CESCRIPTION OF MEW PROCEDURY O CAMSSE Dotaded
3.4 added new step to increase EDG voltage 1f voltage {s too
Tow to make up the READY matrix

REASCH ARD REFERENCIS FOR PROCEDURE CHAJGE
provide additional guidance to reenergize a dead bus

DESCRIPFTION OF MEW PROCEDUR: 0Nl CHAMEE (Dstaded

Table 1 Changed EDG Ratings to agree with Calculations for
MAR 96-03-12-01 for the new EDG KN indicators

KEASTR AND REFORINCES FOR PROCEDURE CHANEE

These values had not previously been  error corrected and are
required to be so for load management.

CESCRPTION OF MEW PROCIDURE OR CHANSE [Dotsisd
Tables 2 and 3 changed to Enclosure 1 and added starting KW

loads values
REASOS AND REFORINCES FOR PROCIDURE CHANGE

Required information would no longer fit on facing page.

CESCRIPTION OF MEW PROCIDURE O CIANGE (Detsisd

3.7 added new step to provide guidance when EDG load rating
limits are chall . References a new Enclosure 2 to Cross-
connect EFP-2 to EFV-57 and 58 1f EDG-1A 1imits are challenged
and EFP-2 flow indication is not available

REASON AMD REFERENCES FOR PRUCIDURE CHANGE

Insufficient available load exists on EDG-1A during some
accident scenarios. This new enclosure provides the operator
with guidance that will allow shutting down EFP-1 to provide
sufficient operating margin to handle Starting KW of manually
applied loads.

Al-400F Rev. 0

CR2 005919

Page 1§




consistenc
READDN D AR FROCEDURE CHANES

Consistency

| DESCRPTION OF NEW PROCEDURE (R CHANEE (Detadod
3.10 Added step to provide guidance to reenergize a faulted

bus when repairs are complete
lnullllllutgilllrlllllll==r¥llll

Provides guidance that did not previously exist for recovering
a faulted bus

3.1]1 Moved steps to restore a failed EDG to Enclosure 3
REASON AMND FOR PROCEDURE CHANSE

The required guidance exceeded one page. Moved to Enclosure
I to comply with AI-402A.

DESCRPTION OF MEW PROCIDURE OF CUNEE Ditaled
3.12 Reworded s::r to be consistent with EOPs
REASON AND REFERENCES PROCEDUNE CHANSE

CESCRPTION OF NEW PROCEDAURE OR CHANEE Detsied
3.9 Changed Letdown recovery to reference EOP-14 for
Consistency {

Various Steps. Additfonal information concerning starting KW

load has been added.
REASON AND REFLRENCES FOR PROCIDURE CHANGE I

implementing requirement to prevent exceeding 3500 KW during
equipment start.

DESCRIPTION OF NEW PROCEDURE R CHANEE (Detaled)
3.19 Reworded step to be concistent with EOPs
lnlllHII!BIIIIHJi!lIlllIIIlI

, DESCRIPTION OF MEW PROCEDURE OR CHAMGE (Detaded)
-
Consistency I

3.25 Changed details to direct starting CC emergency recirc

er EOP-3 if ad:a?ltn subcooling margir does not exist. |
AMND REFEREMCES FOR PROCEDINE CHANES

Guidance for starting CREVS 1s required in EOP-3. This will
prevent any interlocking of AP-770 and EOP-3

==

CR3 005820
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@ T T
orida

DATA TRANSMITTAL MAR 96-04-1201
puver SHEET ASV-204 EFIC AUTO OPEN REMOVAL
CRYSTAL RIVER UNIT ¢3
Cops| Poum Te | pess

o myerme | O mm- RS
T | Cieaienms | B [N 8
| G0 Comments Bl L.

s ~AC PP =
SRS TR =
|BUILT PER MAR 96041201 BT RAL

SEE ATTACHED FOR LIST OF DRAWINGS

1
T s = e R 2
| DOCUMENT NUMBER REV TITLE OR DESCRIPTION

- |

ADDITIONAL COMMENTS OR INSTRUCTIONS

B'S - 3P RHC I
0'S - 3P RHC
I'S - 1P RHC

'F{Fum-j-m.mtmm?.mm. 210, 302, & 308 ONLY
T (Framatome Technologies) - 205, 206, 302, & 308 ONLY

- T e T

M‘/‘

[




96-04-12-01

DRAWING NO.

CR3 005822




lorida 14-DAY DWGS
DATA TRANSMITTAL
SHEET

e .
L
PE
L= o TAE T =
-BUILT PER MAR 96-04-12.01 OTS | RFL
_1
. SEE
BELOW
DOCUMENT NUMBER AEY TITLE OR DESCRIPTION
ASQO7 4 TURBS DRIVEN EMERG FEED PUMP INLET ISOL VLV ASV-204
. EF-15 9 EFIC MATRIX "A* CONTROL AND EFW ACTUATION "A*
ADDITIONAL COMMENTE O INSTRUCTIONS
=
'S - 6P AHC

l

'P (Parsons Powwr) - 201, 208,
T (Framatome Technoiogies) -




orida  w\AR/CGWR/PEERE DRAWING / AS-BUILT
foEpgEaT IEw UPDAE "

TOo: Supervisor, Nuclear Design Suppon

Pi. Initiate MAR/CGWR /PEERE drawings *As-Buit’ requiements as per the below conditions
/CGWR/PEERE M&QL

Temporary modification removed.

Permanent MAR/CGWR /PEERE Is expected to be completed within 14 days.
D please update the fast turn around drawings.

K Permanent MAR/CGWR /PEERE is complete and return 10 service Is in process or accepted
by operaiions, please initiate the "As-Bullt® requirements

O manr/cownis y instalied and Is currantly [ in progress o [ on hotd,
please updale the necessary plant drawings 1o reflest actual conditions

Work PackageNo.(s) 255 0 /2~

Partial Installgtion consists of.

Fast Turnaround MAR /CGWR/PEERE Drawings
302/201 (081071) / 206 / 208 / 220's (221-226)
drawings are M,ﬁ Yes ___ No

—— i G507

Fast Tumaround FCN Drawings

302/201 (081071) / 208 / 208 / (221-229)
drawings are afiected: __ Yes No
H yeou, list:

CR3 005024
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Florda COMPLETION OF ENVIRONMENTAL
QUALIFICATION (EQ) NGTICE

-----------

MAR ?4 "‘é. ""/2-'""7/

M omer O e

EQ requiremests must be DY—
satisfied prior to tumover:

Description of Parial Modification Tumover:

MAR Title: /qf{/rjﬁﬁ/ﬂ‘:fc %éujw/é

All Enviroomental Qualification (EQ) requirements per 10CFR50.49 for the subject MARbhave been
satisfactorily completed.

zé(ﬁ%/ Yor /o
Nucinar £ - [EQ) Datw

Upoo completion. retum 1o the Nuclear Projects Depariment (NAIB)

CR3 005825

T Lés & Pas IS Sotss [easssss W7 W7




%33e%: Florida  "FAST RETURN TO SERVICE" MODIFICATION
Power DRAWING UPDATE NOTICE

@m 45*-—--9_4/"'/2 ’ﬂ/

Control Room drawing updating s requined.

Applicatie Drawings: Zﬁ_ é&fz AE07
AL~ pRle, Ef /5

The applicable “Fast Return To Service® MAR/CGWR drawing(s) have been transmitted 1o Document
Control tor Control Room updating.

Z W st
;wf C;% é 9-5-"5’ -26

CR3 005026
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COMPLETION OF MODIFICATION
Poer TRAINING NOTICE

mazscowe _ Slo.nb- V2.0

fme o

* Description of Modification Boundaries:

MAR/OGWR Title: : EE Y

COMMENTS: AT A vt

Upoa completion, return o the Projects Department (NAIB)

CR3 005827

T, L o P FEDP stsa Dogeassng




@

MAR TRANSMITTAL

96-04-12-01
a

TRANERETTAL DATE (To b sraarwd iy Prome W aragert

4274l

ASV-204 EFIC Auto Open Removal

"EMPORARY MAR EXPIRATION DATE: _N/A

JOURCE DOCUMENT: PC 86-2187

5! REVIEW REQUIRED: K] ves
WPEN ITEMS INCLUDED: K ves

[ no
[ no

'ROJECT TEAM ENDORSEMENTS (PM may NA with justification for projects > $50,000)

AAINTENANCE: OTHER:
JTHER: OTHER:
ROJECT MANAGER: Jf OTHER:

USTIFICATION FOR NA:! &

RC REVIEW REQUIRED:

E) ves [ no

AC CHAIRMAN:

RC MEETING NUMBER? ?'é-;:i'

AC Ao Rapirnd [ vi8 E]n EIATRI AR DATY
M Apgreesl

ML LAR P T DaTy
bl b A
[ — m% Iﬁm
ITREUTE. AS FOLLOWS:

.. Nucl Projects wiodg. & § copies; w/3 sets dwpge.
=3 Documant Cantrol wiatiseh: w/d alc

fons w/1 alc end Sec. B of T.0.C.

fratone w/l aic and Sec. B of T.0.C.

parvinor. Nuclesr Operatons Treining Admin, wiettach: 1 aje
r.. Muel Licensed Op. Tr. w/sttach and dwps.

barvisce, Muckesr Desgn Suppon wiattach end dwgs.
berdmar, Mudl Eng (Functonel Testng) wistisch end dwpe.
fervnor, Eng (EQ) wisttach and dwgs. if EQ reviewsd,
YES O no
- Ml Procurerment Eng. Services o dwpn.
NEP 228 Raview ] s 'E.m
bor Nuclesr Rescter Enginesr wienaeh [ YES W’m

N

Superviser, Nusl Eng (Bec.) wisjtech and dwgs,
EDG Rurviow ves O wo
Bec. Cale Review O ves o
$80 Raview 0O ves B'wno
Tranermvmie Iy O ves @0

Suparvser, Mgl Erg GAC) Yes [ N0 (Tranarmin 0wy

Suprv. Nud Eng Ddech wiettach and dwgs.

Hytrmds Caic Punigw O ves @'wo

Tranarriveal Ondy E@ves Owo

Supandiser, Nud Bng ICvisovel [ ves B/uurrmm.rw

Superviecs, Mantereros Tamponen! Ergneanng w/eTisch s dw.
sMovReiew Oves wo

Senior Radietion Protection Enginess wivtiach and dwge. [J ves [ No

Superviser, NPTS BAC) for ERDS Astien wissseh [ ves (@0

NGAC Chaimman wisisch and dwps. O ves @wo
CR3 005028
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MAR Number 88-04-12-01

Q% MAR APPROVALS

Crystal River Unit 3

{“l.ﬂ-

.tl"’_f

‘8. REQUIRED SIGNATURES p
Design Enginser ) ves %J_%f@_
D Ylectr .
o B B gl o hicfsc

-

wmmpm D‘fﬂ B’Nu

Fire Protection Enginear D Yea E Mo iy ey TBevs
Nuc Plant Technical Suppon E] Yo X f-fm 'fé:r‘f"ﬁ
(4 /

Nuciear Piant Operations BT ves w Y-2b-6

7 Date
Site wu:lng llnginnr D Yo E Mo 3 : Y™
Verification Engineer E Yoz D Mo (. ?6

Uon
Verification Method Used: E Design Review
Alternative Calculations

D Qualification Testing
I B RSk Vel

CR3J 005828
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@% DESIGN INPUT RECORD

Crystal River Unit 3
- Sheet _1__of _1 _
m"avswmm-:r:ﬁt-1z-«:n O eectrical [ﬂ I&C O mechanical 0O swuetursi

1.) This MAR 1s being driven by the performance requiresents of 2 major
components in the plant, the Steam Driven Emergency Fesdwater Pump, EFP-2, and
the "A" Emergency Diesel Generator, EGDG-1A. In 1587, while struggling with the
question of how to meet the Iudl:l requiresents for EGDG-1A asar loading EFP-1
on 1t for a LOCA, concurrent with a Loss of Offsite Power v.w;. a"p*
Battery faflure, the solution was p sed, accepted, and installed to power ASV-
204 from the "A" electrical train and inftiate an automatic opening of the valve
in the event of an EFIC actuation. I!y doing this, the load expected to be carried
by EFP-1 would be minimized as EFP-2 would be running without any controls, 1.e,
at full speed. This was the only way that the projected load on EGDG-1A could
remain within the rated capacity of the machine at that time. Since then, the
upgrade of the diesel generators has been completed, and new electrical
calculations show that EGDG-1A can handle the load of EFP-1 in this accident
scenario. In addition, a concern about the NPSH requiresents for EFP-2 not being
met when the pump s running.in this all out condition dictates that this
dutomatic opening of ASY-204 removed

5.% ASY-204 1s classified as Essentia) Equipment and as QQ. This modification
will delete the EFIC Actuation automatic opening of the valve. The valve will
remain QQ as it will be used as a remotely operated valve. This valve provides
redundancy within one train of hﬁmc{ Feedwater, but 1s not required for
redundancy of the other train. This will remove the automatic opening and the
active designation from SFD 600-061 sht 4 and 600-066 sht 5, showing 1t as a
passive component. The 10CFR50.49 qualification will not be affected.

13.) REA 96-0467 provides the new calculation demonstrating that EGDG-1A will
handle the electrical load resulting from eliminating the automatic opening of
ASY-204 and the running of EFP-2 in the above referenced scenario. It should also
be noted that this scenarfo is bounding for the other scenarios where the EDG's
are required, f.e. Main Steam Line Break, Feedwater Line Break, etc.

15.) The current ongoing EOP revision program has identified that the Operator
action on seeing this scenario and the initiation of EFP-2, without flow contro)
and indication, would secure EFP-2. This MAR relieves the operator from fact
Eh;i I'I‘.TIIHH of having the pump operational without any flow control o
ndicatfon.

18.) ASV-204 provides a redundant steas admission valve to the EFP-2 turbine,
redundant to ASV-5. Removal of the automatic opening of ASY-204 doesn’t eliminate
the redundancy as the operator will stil] have the capability to open the valve
manually. This capability will alse continue to be from the "A* electrical train,
whereas ASY-5 {s powered from the *B* electrical train. It 1s noted that this
redundancy is in one train only and does not affect the redundancy of having the
other train of Emergency Feedwater.

22.) AS-9, The local control station is located 1n ALARA Zone III.

CR3 005030




0% MAR PROGRAM IMPACT ASSESSMENT
Crystal River Unit 3

5-04-12-01

™ ves NO

., O The MAR affects an NPRDS reportable item or 3648 8 new component of itam.

r D The MAR affects sn MOV component or stfects the differential pressure calculations for sn MOV,

. O The MAR sffects the ES System Hydraulic Calculations.

L d The MAR stfects the Bectrical System Caiculations.

o Bl [ he maR attects 06 tosding.

L O The MAR affacts the Regulatory/Environmental Review form.

b 0 B vne MARe6ss or retocetes Contral Roam equipment entalling direct aperstor intarface thet requires

| Human Factors design review per criteria stated in NUREG-0700 andior adds, deletes or modifies any
other equipment which could sffect the characteristics of plant operation as displayed 1o the plant
oparator.

L O The MAR sffects the Control Room Habitsbility Evelops.

. The MAR reprasents & repair or replacemaent which is governed by ASME Section XI, IWA-4000 or

| IWA-7000, respectively.

0. O The MAR will delate or modify inouts 1o the Safety Parsmetar Display Systam (SPDS).

. D The MAR affects exterior physical structures in the protected area and/or within 20 leet outside the
protacted area.

2. U EJ The MAR containg equipment that will be part of or stfect sn ingtrument ioop located in & harsh

| envirpnment.

s, O Tha MAR atfects S80 requirements.

2 The MAR atfects HELS requirements.

L O B ne MAR atfacts M or catorimetric instrumentation andior resusts in confiuration changes which affect
Nucalorimaetric instrument readings.

.. O The MAR atfects hardware or softwiare associatad with the transmitting of Emergency Response Data
System data points.

r. O B 7ie MAR sttects Firs Protaction Review requirements.

. O The MAR modifies an tem that:
Dl. wii originally procured and installed in an unmodified stats.
Db.hhﬁunwﬂnmﬁﬁnwdﬂuﬁmnﬂﬂbcmlh#mdphu

€. is cumently in imventony (FIMIS) in an unmodified state end will be modified prior to instaliation
andjor restocking; or

[ 6. wint ba completsly or partisty repiaced by an item of different design or matsrisls.

). 00 B The MAR maures dupiicats ondering of parts for the Simustor.

I E D The MAR requires 8 Plant Design Basis Document change.

g D The MAR stfects an MCB Panel, Rack or Cabinat Bill of Material.

L O B Tne man requres the ordering of spare parts.

|. D E The MAR requires 8 change to the Conliguration Mansgement Information System data.

.3 The MAR will add digital equipment of any kind 1o the plant.

. O The MAR changes safety related fuse curvais) contained in the Blectric Design Fuse Time Current

Curves of adds 8 new safety related fuse to CRI.
CR3 005831
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LOADING JUSTIFICATION

@g EMERGENCY DIESEL GENERATOR

12-01

F-m‘l'miﬂ.
ASV-204, Automatic Openiag Removal cso  M|xfse
. One of the below listed tems must be checked.

[ The 1oad is nesded to bring the plant 1o & safe condition sfter 8 desion basis sccident.

[ The load is required to be EDG backed per NRC regulations (e.0.. Reg. Guide, NUREG, IE Bulletin, etc.).
The NRC regulation is identified as follows:

[J The ioad belangs to a system previously analyzed and documentsd in the FSAR as requiring to be EDG
backed. The applicable FSAR section is identified as follows:

BJ oter (Explain)

Complate the following:
a. Kw load (check as applicable and enter load): [ sdded _FulEFW flowlosd [ deleted _
b. EDG affected (check as applicable): & Ao [ 8

c. Type of load (check as applicable); D continuous duty E] intermittent Juty
If intermittent, sstimated % of time the equipment will be energized: 100% until LPI pump is required at
. All o to 0% =] Vil gl RN B0 10 DTOy 0 CYy o,

1w &

d. ‘Method of loading [check a3 spplicable): [K) suto-losced L]  manusl losded
i manual, time atter inldation of accident when item should be loaded:

e. ldentity panel / MCC / switchgear / bresker by tag number or device number to which tha load Is baing
added. If not applicable, enter NA. Ren 9¢. 04 LT HAS RE caeurmted Tog

, MosT Bovenivg Cuvll Aoy Tie Loibmis
—2m A LRI % Mh Faiest:

switchgear Same ai orevioualy A IYNTY 5‘!& blocu Lomn st 5 36557 B2

MCC _Same a3 orevioualy EAMK-A (vt Lemmit s 3B 1 K

E¥ Lesmping Lok uPbates .

m_s:-.n_m | "'M’av"""ﬂ"’"ﬁ-ﬂ.
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MAR OPEN ITEMS
Crystal River Unit 3

MAR Number _86-04-12-01
Page 1 _of 1

MAR OPEN ITEMS
{H NA, do not include in package)

EDBD Change to Chapters 6-10, Rev. 5 and 6-13, Rev. J

K- [ (-3

CRJ 005033
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| | MAR
@% TABLE of CONTENTS
Crystal River Unit 3

Page 1 _of _1

A s A
96-04-12-01

Section A - MAR Inclusions

1. MAR Open Items (1 ‘h':iln

2. MAR Description / 10C .59 Screening (5 sheets)

3. Nuclear Engineering Safety Impact Assessment (1 sheet)
4, Installation Instructions / Considerations (2 sheets)
5. Design Data Sheets (2 sheots

6. Design Input Record (1 sheet

7. MAR Program Impact Assessment (1 sheet)

8. Checklist for EQ Document Review (2 sheets)

9. Emergency Diesel Generator Loading Justification (1 sheet)
10. IOC NED95-0272, FSAR Ch per MAR 96-04-12-01 (5 sheets)

11. Regulatory/Environmental Review (3 sheets)
Section B - Drawings

1.  Installation Drawings (A1l Interim Rev. A)

208-008, AS-07
208-026, EF-15
209-008, AS-06
210-124
210-619
210-624
600-061, sht &
600-066, sht §

2.  Sketches

None

3.  Drawings to be As-Built

55-211-008, Sheet AS-6, Rev.4. As Build circuit ASE36, change wire
mark of conductpor #4 to 11. Circuit ASE37, spare conductors

1,2,3,4.
4.  Reference Drawings (not attached)
None
Section C - References

1. REA 96-0467

2. FSAR Sections 7.2.4 and 10.5.2, Rev. 22

3. EDBD Sections 6-10, Rev. 5, and 6-13, Rev. 3

4. ITS 3.3.11, 3.3.12, 3.3.13, 3.3.13, 3.7.5, Amend 151
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@)Fsis  MAR DESCRIPTION/10CFR50.59 SCREENING

AN SRR
96-04-12-01, ASV-204 EFIC Auto Open Removal
A. 1. Safety Related [ Yes O ne

2. Safety Classification Basis
Bl  configuration Management information System (CMIS)
E Screen Print
O  orawingls) Used:

[0  satety Classification Review form (List CIDP Number if not attached) (CIDP £ )

B. Description of MAR
This MAR removes the EFIC Auto Open signal from the EFIC "A" Channel on ASV-204. In addition it will

remove the interlock that prevents the closurs of ASY-204 whaen there |2 an EFIC sctuation.

L

10CFR50.59 Screening for Applicability (Review NEP 210, Exhibit 4, prior to responss).
1. Is this a change 10 the facility as described in the FSAR?

E:I Yes D No
List FSAR Section(s) Reviewed: GO Lo tohed colp 2Lt
7.2.4, 7.1.3.2.3, 10.5, 14,2.2.5b aell S b wigad el ser

2. Does this change affect the ITS Bases?
0] ves Kl no
List ITS Basas Reviewad:
B3.3.11,B83.3.12, 83.3.13,83.3.14, 8 3.7.6

3. Does this change involve changes to the Technical Specifications?
O Yes EI No
List Technical Specification Section(s) Reviewed:
3.3.11, 3.3.12, 3.3.13, 3.3.14, 3.7.6

If *Yes® to items C.1, C.2 or C.J parform a 10CFRE0.69 Safety Evaluation (Exhibit 4, Part 11} and provide
notification to the Manager, Nuclear Licensing per NEP 210, Instructions for Part | Exhibit 4.

[ 52 BT Lt of Pues BlAF Hoslea Begreerry
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@raie  10CFRS0.59 SAFETY EVALUATION, i
CELEL LU L] Fm L nl -L

Documaent No. MAR 88-04-12-01

PART M - 10CFRE0.69 Evaluation

Review NEP 210, Exhibit 4, instructions before completing Part |I. All *Yes® and "No® snswers must be
axplained.

1. Is the probability of occurrence of an accident previously svalusted in the FSAR increased?

D Yas ﬂ No

Eliminating the sutomatic opening upon an EFIC actuation of ASV-204 will not impact the probability of
occurrence of any of the accidents analyzed in Chapter 14 of the FSAR, Those accidents involve the

failure of large plant components and none of them are started by failure of the control circultry for

ASV-204. FSAR Chapter 14 reviewsd.

2. Are the consaquences of an sccident praviously evaluated in the FSAR increased?
D Yes ﬂ No

The accidents that the opening of ASV-204 is involved in are any that invoive an EFIC initiation, Since they
all take a concurrent LOOP, this involves every one of them. The only single failure that may require ASV-
204 to automatically open is a failure of ASV-5 1o sutomatically open. Any single failure that causes ASV-5 1o
not open praciudes a single failure that would effect the "A" Emergency Fesdwater Train. Since the "A" EFW

train would be available to mitigate the consequences of any postulsted sccident, the consequences of that
accident would not be increased. FSAR Chapter 14 reviewed.

3, Em possibility of an accident of a different type than any previously evaluated in the FSAR created?
Yeas ﬂ No

Since this MAR takes out the capability of ASV-204 to open sutomatically, it actually decreasas the possibil-
ity of an accident of a different type than any previously evalusted in the FSAR, as ASV-204 cannol
spuriously open as & result of a failure in that circult. FSAR Section 10.5.2 reviewed.

4. |s the probability of occurrence or matfunction of squipment previously evaluated in the FSAR increased?

D Yoz ﬂ No
ASV-204 becomes a redundant manually operated steam admisalon valve to EFP-2. This does not impact the
redundancy of the Emergency Feedwater systam. FSAR Secton 10.5.2 reviewed.

CR3 0059236
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@@ 10CFR50.59 SAFETY EVALUATION
R Page .2_of _2

iocument No. MAR 96-04-12-01

6. Are the consequences of maitunction of equipment previously eveluated in the FSAR increased?

D Yes E No

ASV-204 becomaes a redundant manually opersted steam admission valve to EFP-2. The Emerpency Feed-
water system remains fully redundant.

FSAR Section 10.5.2 reviewed.

8. uwwmm“%u-mmm-ﬁmnﬁndhnm
craated
ﬂ Yes E No
Removal of the automatic opening on EFIC actuation rn ASV-204 actually decreases the possibilities of

malfunctions of this equipmaent of a different type than previously evaluated In the FSAR gince it removes
two circuits that could fail from the plant. FSAR Section 10.56.3 reviewsd,

7. Is the marpin of safety, as definad in the basis for any Technical Specification, reduced?
D Yes ﬂ No

The margin of safety, s defined in the basis for Technical Specification 3.7.5, Emergency Fesdwater System,
is satisfied by one of the two trains remaining operational in the event of the defined sccidents even with a
single failure. Removal of the automatic opening of ASV-204 does not change the capability of the EFW
System to meet that requirement. Technical Specification 3.7.E and its Bases reviewesd.

i the snswer is "Yes" to any of the questiona in Part Il an unreviewad safety guestion (USQ) is involved.
Contact the Manager, Nuclear Licensing per NEP 210, Exhibit 4.

TRl witoc e

Prictud N ol Apgewess

DA Shleok
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@% NUCLEAR ENGINEERING SAFETY
e IMPACT ASSESSMENT

A AT B O
MAR 96.04-12.01

PART | - Screening for Impact on Plant Operations.

A. Could this change potentially reduce the level of safety of Crystal River Unit 37

D‘ru ﬂm

Justification: (Do not simply restats the quastion.)

This MAR improves the level of safety at CRJ. Per the 10CFR50.58 Evaluation, it crestes no incressed
probabiiity or possibility of sccidents, or no increased consequences of those accidents. It improves
the Emaergency Fesdwatsr Systam responss to a8 LOCA, LOOP and "B® Battery fallure, by eliminsting
reliance on EFP-2 when no flow controls or indication Is present.

B. Could this change possibly lead to an event that impacts the safe operstion of Crystal River Unit 3.7

D‘I’u ﬂ No

Justification: (Do not simply restate the question.)

Examination of the svents that the EFW system s required to mitigats, and the single fallure analysis
of the system with the new configuration, shows that this MAR will not impact the availability of the
EFW system. Eliminating the capabliity of ASV-204 to sutomatically open on EFIC sctustion slso
eliminates possible spurious failures.

| sithar anawer is "Yes." PRC reaview is required.

) AN == A7 i

Froved Naro of Appreve

DA Stlook
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MaL Fo-64-12-01

Attachment __7 ¢ Page 2 _of 5

10.5.2 System Description

The Emergency Feedwater System 15 required to assure an adequate emergency supply
to the OTSGs to remove reactor decay heat until suitable conditions are attained
to start the Decay Heat Removal System. The EF System consists primarily of
redundant feedwater pumps powered from diverse power sources and the Emergency
Feedwater Initiation and Control System (EFIC) which are required to function
during periods when main feedwater supply and/or the electrical supply to the
vital main feedwater auxiliaries has been Yost. The EFIC System, a four channel
safety grade control system, activates EF System components upon (1) both main
feedwater pusps are tripped and reactor power is greater than 20%, (2) Tow level
in either steam generator, (3) low pressure in either steam generator, (4) all
four reactor coolant s are tripped, (5) or HPI actuation on both A and B ESAS
channels. The EFIC System also controls the atmospheric steam dump valves and
isolates the affected OTSG in event of a high energy 1ine break. Related EF flow
and tank level instrument :ignﬂs are processed through EFW Auxilfary Cabinets
for operator information in the main control room and resote shutdown panel. The
EF System pumps (EFP-1 and EFP-2) are supplied from either the Dedicated
Emergency Feedwater Tank (preferred), Condensate Storage Tank or the condenser
hotwell (both secondary sources), with the water bofled off by the steas
generators during cooldown being vented to .he atmosphere. To provide indication
of proper system operation, alarms are provided indicating pump auto start, pump
failure to auto start, and motor-driven pump discharge pressure low when its
control switch is in the norma) after start position. A detailed description of
the EFIC System is discussed in Section 7.2.4.

Safety-grade power supplies and manual override of the EFIC system have been
provided for valves that must operate to supply water to the steam generators
(EFY-11, EFV-14, EFY-32, and EFV-33). The pumps tie into a common discharge
header and the emergency feedwater enters the steam generators through emergency
feedwater nozzles in the superheater region of the once through steam generators.
The pump discharge pressure from either pump deliver the minimum emergency
feedwater flow against a steam generator pressure existing during main steas
safety valve operation. Thus, the EFW pumps can deliver the required flow under
all reactor and steam generator transient conditions. Emergency feedwater flow
is controlled by steam generator level and total flow via the EFIC Systea.
Separate EFW flow transmitters (EF-23-FT through EF-26-FT) to each OTSG are
provided. Redundant measurement is provided by OTSG Tevel instrumentation
transmitters. Each pump is protected flow recirculation 1ines back to the
Dedicated Emergency Feedwater (EFT-2) Tank. The mrtor-driven emergency feedwater
pump (EFP-1) receives power from the 4160 volt Engineered Safeguards (ES) Bus 3A.
The motor is tripped on an AC power faflure at the bus. In the event of this
condition, the motor-driven emergency feedwater pump will automatically s
five seconds af ES bus oaded onto "A* fesel gen

urbine-driven emergency feedwaler pump is independent o power and starts by
opening the 125V DC motor operated steam admission valves (ASV-5 and ASV-204

when activated by the EFIC Systes. ________— )
Delede

10-18 (Rev. 18)
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AL Fe-0Y-12-0] Auachrnant 12 Page ¢/_of 1~ |

10.5.2.1 Motor-Driven Emergency Feedwater Pump I

The Motor-Oriver Emergency Feedwater Pump (EFP-1) iz powered from emergency
diesel generator JA when normal AC power is not available. It has a rated
capacity of 750 gom at 1300 psig with a design recirculation flowrate of 200 gpe
with the pump discharge closed. Motor, gear cooling, and lube oil cocling are
supplied from the Nuclear Services Closed Cycle Cooling System (SW). Manual
controls (both locally and on the main control board) provide the operator with
the capability of shutting down the pump if the extra feedwater capacity is not
required.

10.5.2.2 Iuyrbine-Oriven Emergency Feedwater Pump

The Turbine-Driven Emergency Feedwater Pump (EFP-2) provides redundant 100%
capacity to the EF System and automatically starts on the same initiating signals
as the motor-driven emergency feedwater pump (EFP-1). It has a rated capacity
of 750 gpm at 1300 psig with a design recirculation flowrats of 200 gpm with the

| pump discharge closed. Manual controls (both locally and on the main control
board) provide the operator with the capability of shutting down the pump is the
extra feedwater capacity is not required. Lube oil cooling is supplied by the
pump dischirge water.

10.5.2.3 fmergency Feedwater Pump Tyrbine Drive

The Turbine Drive (EFTB-1) provides rapid start-up for EFP-2. The steam suoply
‘ for EFTB-1 is cbtained from both OTSGs through six-inch lines containing

normally-open DC motor operated stop-check valves (MSV-55 and MSV-56) and checx
I valves (MSV-186 and MSV-187) with one exception. The check valves and motor
operated valves provide redundant isolation capability to preclude blowing down
the operable steam generator in the event of main stean line or main feedwater
line break. The exception is the piping between MSV-55/MSV-56 and the EF pump
turpine. A rupture in this piping would result in simultaneous blowdown of both
steam generators and would cause the turbine driven EF pump to be fnoperable.
BAW Analysis B6-1176873-00 (FPC Calc M-89-0056) shows this event to be within the
plant design basis. Downstream of check valves (MSV-186 and MSV-187) the lines
join to form a common supply to the pump turbine. Upstreas of the turbine are
- ndant, normally closed DC motor operated valves (ASV-5 and ASV-204 ) whichare
ﬁ-i:'—t@-ﬁl_w_an?ctutim from the EFIC System. A description of the controls for

ese valves is contained in Section 7.2.4.

Turbine exhaust is vented to the atmosphere.

10-19 (Rev. 18)
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JUAR G4-6H-12-0] Attachment

Two relief valves (EFV-99 and EFV-100) are provided to protect the tank from
overpressurization. The relief valve discharge is piped to the tank enclosure
sump. Two vacuum breakers (EFY-97 and EFV-98) are provided to protect the tank
from negative pressure due to EFW drawdown operations.

EFT-2 can also be aligned as a backup water source to the auxiliary feedwater
pump (FWP-7), as discussed in Section 10.6.

10.5.3 Safety Evaluation
For information on the following {tems, refer to the indicated section:
1. Protection from the effects of pipe rupture - Section 5.4.4.

2. Seismic analysis - Section 5.1.2.
3. Flood design - Section 2.4.2.
4. Tornado design - Section 5.2.1.2.6.

The EF System 15 also single failure proof to 1solate an affected OTSG for those
loss of main feedwater events where such ‘solation i3 required (e.g., steamline
break inside Primary Containment). Use of turbine-driven and motor-driven pumps
results in diverse sources of power to the system.

The preferred source and various secondary (or alternate) sources of emergency
feedwater as listec in Table 10-2 provige a reduncant quality source of water to
back up the dedicated emergency feedwater tank. The minimum quantity of usable
condensate maintained in the Seismic Category | Dedicated Emergency Feedwater
Tank is 150,000 gallons. This amount is sufficient to remove nuclear decay heat
for a period of 18 hours at HOT STAND2Y conditions, during which time the RCS
metal and containe: water would not be cooled except by ambient losses to tn:s
containment. If plant cooldown to 2B0'F s required, additional usable
condensate (some of which is not seismically protected) is available at CR-3 and
on the Crystal River site from fossil-fueled power generating stations as listed
in Table 10-2 under "Other EFW Sources."®

The EFW turbine-driven pump and turbine are a self-contained unit operating
independently of secondary support systems. The bearings on the turbine and pump
are lubricated by slinging ofl from reservoirs near the bearings. Lube oil
cooling is accomplished by heat transfer to the pumped fluid.

To ensure EFW flow in the event of a loss of all AC power, the turbine-driven
pump train derives its motive power from the main steam lines through valves
MSV-55 and Valves EFV-2 (locked closed), EFV-11, EFV-32, EFV-57, and
EFV-58 receive power from Battery ‘A’. Valves EFV-]1 (locked
closed) { EFY- ¥-33, EFV-55, EFV-56, MSV-55, MSV-56, and ASV-5 receive power

10-21 (Rev. 20)
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INSTALLATION
@ﬁ# INSTRUCTIONS/CONSIDERATIONS
Crystal River Unit 3

Shest _1__of 2

86-04-12-01

A. GENERAL INSTALLATION INSTRUCTIONS

1. Accounting Information
Charge all time and materials to NU9604120100.

2. Material
None.

3.  Interfaces
None.

4. Precaytions/Cautions

Perform all work in accordance with FPC Accident Prevention Manual
and applicable procedures.

B. SPECIFIC INSTALLATION INSTRUCTIONS

1. Open DC power source at DPDP-BA, Fuse #15, and Fuse #17, to
deenergize control circuit and motor. (ASV-204)

z. In Relay Rack 3A, as shown on Interim drawing EC-210-624, disconnect
and remove or spare in place internal wiring as shown in the
following tlh]l:(lﬂi—lﬂiiﬂ

Erom

1815-17 AR-5
TB15-18 AR-6
TB15-19 AR-3
1815-20 AR-4

3. In Relay Rack 3A, as shown on Interi= drawing EC-210-624, disconnect
and iFIrI in place conductors 1, &, 3, and 4 of field cable ASE}?
from TB15-17, 20, 18, and 19 respectively. (ASV-204)

4, In Terminal Box AS-9, as shown on Interim drawing EC- ED! 008, Sheet
AS-06, disconnect and s T&:PI in pll:t conductors 1, 2, 3, and & of
field cable ASE-37 on 12, 4, 6, and 3 respectively. (ASV-204)

5. Field to install in AS-9, as shown on Interim drawing EC-209-008,
Sheet AS-06, #14ANG EQ safety related SIS Switchboard wire, FMIS
#01270197, between TBA terminals 3 and 4. (ASV-204)

6. Reestablish power at DPDP-BA, Fuse #15 and Fuse #17.

CR3 005942
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INSTALLATION

I
|
@ﬁ INSTRUCTIONS/CONSIDERATIONS
Crystal River Unit 3
Sheet _2 of _2
oo 96-04-12-01

—

6.1 Field to wire mark conductor 4 of circuit ASE36 wire mark 11.

7. Examination/Testing/1SI1 Instructions
A. Examination Requirements
None.
B. Testing Requirements

Verify proper operation of ASV-204 from Main Control Board,
PSA Section, and Local Control Statfon AS-9.

' C. ISI Instructions

Operations to time the stroke of ASY-204, including remote
position indication verification per SP-3498. ;

CR3 005843
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DESIGN DATA SHEET

Crystal River Unit 3
Page 1 of 2

§6-04-12.01
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APPLICABLE DESIGN INPUT REOUIREMENTS

Performance requirements such as capacity, rating, system output.

Codes, standards, and regulatory requiremaents including the spplicable issue and/or addenda.
Design conditions such as pressure, tamperature, fluid chemistry, and voltage.

Loads such as selamic, wind, thermal, and dynamic.

The modification will add, delets or modify essential equipmaent.

Environmental conditions anticipated during storage, construction, and operstion such as

radistion, slectromagnetic redistion and duration of exposure including 10CFRG0.48

applicability.

interface requirements including definition of the functional and physical interfaces involving
structures, systems, and components.

Material requirements including such items as compatibility, slectrical insulation properties,

protectiva coating, corrosion resistance (including erosion-comrosion susceptibility), and the

presence of asbestos or cobalt.

Mechanical requirements such as vibration, stress, shock, and reaction forces.

Structural requirements covering such items as squipmaent foundations and pipe supports.

Hydraulic reguirements such as pump net positive suction heads (NPSH), allowable pressurs
drops, and allowable fluld velocities.

Chemistry requiremaents such as provisions for sampling and limitations on water chemistry.

Electrical requiremants such as source of power, voltage, racewsy requirements, electrical
insulation, snd motor reguirements.

Layout and arrangemaent requirements, to include potential adverse affects of non-seismically
qualified masonry walls,

Operational requirements under various conditions such as plant startup, normal plant
operation, plant shutdown, plant emerpency operation, special or Infrequent operation, and
system abnormal or emergency operstion.
Instrumantation and control requirements including indicating instruments, controls, and
slarms required for operation, testing, and maintenance. Other requirements such ss the

type of insrument, installed spares, range of measurement, and location of indication should

also be included.
CR3 005844
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DESIGN DATA SHEET
Crystal River Unit 3
Page 2 of 2
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APPLICABLE DESIGN INPUT REQUIREMENTS

Access and sdministrative control requiremants for plant security.

Redundancy, diversity, and separation requirements of structures, systems, and components.
Failure effects requirements of structures, systems, and components, including a definition of
those events and accidents (e.9., flooding) which they must be designed to withstand.

Test requirements including in-plant tests and the conditions under which they will be
performed.

Accessibllity, maintenance, repalr, and inservice inspection requirements for the plant including
the conditions under which thase will be performed.

The modification will be within the following ALARA ZONE(S): Check as spplicable:

B] zonemi-white  [J Zone 11 -Green  [Jzone 1 - Yellow

Transportability requirements such as size and shipping weight, limitations, 1.C.C. regulations.
Fire protection or resistance requirements: [Check applicable letter(s))

O a. Changes or additions/deletion of fire detsction/suppression systems or equipment.

O . changes or sdditions to the plant configuration that change the effectiveness of existing
fire detection/suppression systams.

Handling, storage, and shipping requirements. Include equipment protection requirements for in-
place storage or system lay-up as applicabla.

Other requirements to pravent undue risk to the health and safety of the pubiic,

Materials, processes, parts, and squipment suitable for application.

Satety requirements for preventing personnel injury including such items as control of
dangerous and hazardous materials, such as ssbestos, escape provisions from enclosures,
grounding of electrical systemas, and the identification of sppropriate caution statemaents for
inatallstion, removal, or uss of hazardous and/or dangerous material. In sddition, consideration
must be included for the removal and disposition of radicactive waste.

Addition or relocstion of safe shutdown equipment, systems, components, or circults that
require compliance with the separation criteria stated in 10CFRS0, Appendix R.
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CHECKLIST FOR EQ DOCUMENT REVIEW
Crystal River Unit 3

DOCLUMDNT wLsagn COCUMIEBT ‘f}l}‘aﬁ
MARS6-04-12-01 ASV-204, Automatic Opening Removal %0

Page 1 of 2

IOTE TO REVIEWER: Review documents for additions, deletions or changes to any original qualification (NEP-222)
nd changes to squipment or snvironmental parameters (normal or post accident].

. ?“W“WNMMMMWTMJﬂ?
Yes O ne

If within the scope of 10CFRE0.49, is the squipment: (Check NA if the snswer to question 1 is "No.”)
8. & satety related electric equipment 1E that is refled upon o remain functional during and following design basis

E?:: O ne O na

b. 8 nonsafety-related slectric equipment whose fallure under postulated environmental conditions could prevent
Eﬁumpﬂmumwmmmmlmm.ur O ves B No
' NA .

€. @ post accident monitoring equipment (Reg. Guide 1.97, Catlor 7 [J Yes G no Bia

| H the document addressed one of the following, will it have an impact on squipment in the scope of 10CFR50.48:

| a m-m.wrﬂﬂmahﬂwnmmmwmmm.mmm”umm?
No

O vYes O na
b. chemical or building spray?  [J Yes g O na
| c. mmwmnmmmmummm.mmmmm
i O Yes No 0O na
d. fire barrier, piping insulation shielding? O ves g 0 na
. DBE operating time change for equipmant that is jn or will result in the need to be added to the scope of
10CFAS0.497 O Yes No O na
1. loop sccuracy change? O ves m'{n O na

mmﬂmrmﬂmﬁhﬂhim!ﬂuwmm 10CARE0.49 on slectric equipment?
lentity which topicals)) O Yes

hngyﬂmnummmmmunmmummmmr O ves
No

CR3 005046
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B32-5¢ 0913 - of Fooa 262

Waﬂmaﬁmmmmmhim.ﬂwr
No NA

If no, identify the document which is required to support the installation change.

For all checked "yes,” «Eﬂﬂ the MAR/FCN adequatsly address 10CFRE0.48 requirements?
O wNe NA




roica  INTEROFFICE CORRESPONDENCE
Bt —Nuclear Engipeerine Desion - NALE 2403381

CORPORAT I Om

SUBJECT: Crystal River Unit 3
FSAR Change for MAR 96-04-12-01
File: DXREF MAR 96-04-12-01

TO: B. Gutherman DATE: April 26, 1996
NEDS6-0272

MAR 96-04-12-01 removes the automatic opening capability on an EFIC actuation from
ASV-204. This capability is being removed due to concerns raised from Operations about
the ability of EFP-2 to run without any flow controls or indication, and the fact that the
original capability was installed before the Diesel Generators were upgraded, so that
EGDG-1A is now capable of handling a fully loaded EFP-1 during 2 LOCA, LOOP and
a "B" Battery failure. Attached are 4 pages o.t of the FSAR with reference to the
automatic opening that need to be change to delete the reference. Also attached is a copy
of the 10CFRS50.59 Evaluation from the MAR and the Regulatory/Environmental Review

Form,

e Dl DEFrr

C. B. Doyel - D. A. Shook

Sr. Nuclear I&C Engineer Nuclear Engineering Supervisor

cc: S. F. Ulm
Records Management

NAR 96 -04 -1 2-0)
Attachment_ /o Page_[ ot 5 |
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Crystal River Unit 3

O ﬁ REGULATORY/ENVIRONMENTAL REVIEW

Page 1 of 3

BoCAatnT Mo
MARSE-04-12-01 '

P ARJCLLAN OFERATIONT DEFARTRDNT FROCEDURL: mO0-11)

1. 10 CFR 60.54 Reviews

Does this modification or document revision reduce the
commitment to, scope of, or effectiveness of what is described in

any of the following plans/programs which sre required by
10CFR50.54 or CR3 Licenss conditions? If unable to determine,

contact responsible person designated below.

Quality Program Description (FSAR Section 1.7) [ ves
Contact: Director, Quality Prograrns

Licensed Operator Requalification Program D.r"
(FSAR Ssction 12.2.3.4 and Training Department Procedurs 203)
Contact: Manager, Nuclear Operation Training

Physical Security Plan DT"
Contact: Nuclear Security Superntendent

Safeguards Contingency Plan [ Yes
Contact: Nuclear Security Supesintendent

ical Emergency Responsa Plan O ves
Contact: Manager, Site Nuciear Services

Fire Protsction Plan DY“
Contact: Manager, Site Nuclaar Services

If any snswers ara "Yes"

c. NRC approval received prior to change and attach.

2. Tech Spec Program Reviews

Does this modification or document revision change what Is
described in any of the following programs/plans which are

required by Tech Spec 5.6.27

Offsite Dose Calculation Manual D Yes
Contact: Manager, Nuclear Chemistry

Primary Coolamt Sources Outside Contalnment Program ] Yes
Contact: Manager, Nuclear Plant Technical Support

Component Cyclic or Transient Limit Program D Yes
Contact: Supervisor, Operations and Engineering Support

Post Accident Sampling Program D Y
Contact: Manager, Nuciear Chemistry "

Containmant Tendon Surwveillance Program D You

Contact: Manager, Nuclear Plamt Technical Support

o

(™
e
=™
Fo

a. Contact appropriste responsible person identified above to O evaluation EFNa
perform on tha evaluation and attach. Complets

b. Contact the Manager, Nuciear Licensing for NRC submittal, O submitted [INa

O compete [Tna

B
=
o
ENe
o

CR3 005040
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REGULATORY/ENVIRONMENTAL REVIEW

Crystal River Unit 3 sisi 3 a3
MARS6-04.12-01
JEF MUCLLAA DA TR DOFASTMENT PROCIDUNE WOC-11]
Inservice Inspaction Program
Contact: Manager, Nuclear Plant Technical Support . Yes muﬂ
Inservice Testing Program
Contact: Manager, Nuciear Plant Technical Support U Yol o
Secondary Water Chemistry Program
Contact: Manager, Nuciear Chemistry O ves e
Ventilation Filter Testing Program
Contact: Manager, Nuciear Plant Technical Suppon D‘r“ E’Hu
Explosive Gas & Storage Tank Radioactivity Monitoring O Yes =™
Contact: Manager, Nuclear Chamistry
Diesal Fuel Oil Testing Program
Contact: Manager, Nuclesr Plant Technical Support L e Lo
Core Operating Limits Repont D\r" B’Nﬂ
Contact: Manager, Safety Analysis & Fusl Management
Reactor Coolant System/Pressure Temperature Limits Report D Yes B’htn

i

Contact: Manager, Safety Analysis & Fuel Management

H sny mre “yes:*
Contact sppropriste responsible person Identified above to

perform the svaluation and attach,

3. Environmental Protection Plan Review
Could this change atfect the environment in a non-radiological

way? That Is, could this change affect:

{1} The environment in 8 non-radiclogical way?

{2} An increass in licensed power level?

(3) An increase in non-radiological effiuents (Volume or
chemicals - liquid or gas)?

(4) A change in Circulating or Raw Water flows?

(5) Dredging, filing or new construction on previously
undisturbed sreas?

If "yes,” contact the Manager, Nuclear Licensing to perform

evaluation and attach.

mamm-ﬂmummw

Elimination System permit or associsted state permit?

i “yes,” contact the Supervisor, Water Programs Section to
evaluate reporting requirements. Notification of such action

must siso be made to the Manager, Nuclear Licensing.

EPA andior FDER approval received, il needed, and attached.

Hlnvmwtnhorabh'wl.'lmwnfuuduhnm:
must ba sent 1o the NGRC.

Is NGRC copy required?

B LA

O evatuation Enia

D Yes [G'ﬁo
Yud D’ﬂn
D Yos D’Ha
O vYes [dno
O ves ™
[ compiets T N
U Yeoa mu
[ submittes (A

E] Yos DHG Eﬁm

D Yes mn

CR3 005850
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=——

OE REGULATORY/ENVIRONMENTAL REVIEW
T AR

MARSB-04-12-01

PP S LA DR TRCmell O AR TIRADWT PRCCEDARE. W00 111

4. Raview for change 10 Radiosctive Wasts System
(10 CFR 50.34a and Appendix [)
Is this a change to a radicactive wasts system [liquid, gaseous or
solid) that could result in an increase of radicactive material
released to the envirchment? O ves [@Fne O na

By Bocgsernon.ibodionrry o pesmafhcapatun v s Dsicicad. Fla
the responss s not part of the modification or document approval WEA
process for tha change.

5. Raview for implementation of Reguistory Guide 1.33 Activity

Does this document implement any sctivity in Appendix A of
Regulstory Guide 1.33 (NOD-12) or any other procedures required

by Technical Specification 5.6.1.17 Dvee BN Owa
I "Yes,” snsure review and spproval cycle includes reguiremeants B/
of the Quality Programs Plan Dlnclwpd N/A

IF ALL OF ABOVE ARE CHECKED NO, NO FURTHER REVIEWS ARE REQUIRED,

T Dl o il | DIl ot/

S rp—— Printed Marra of Apgrove

4 B%DYEL DN -Slhrok

CR3J 005851
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1S DETALL IS T.PICAL OF THE VALVES IN TABLE 1

WPERARSRE | o | TOMPERATURE
ELENENT ELOMENT
Bo32i-TEl | €| TB-326-TL!
Bo327-TE1 | F | TB-328-TE!
B-327-TEl | © | T8-326-TEl
27-10 | W | -1 |
Hnﬂ'.h NTER'M '\
e"ﬂ' DRAWRG

ASSGhED mwm&:zzx

E3nedon WS
AETETY h.-
CAWNNEY

1 WALVES THAT ARE NCRWALLY M M PR SASETY POSITION BUT WhICH
RECE'VE A COMFIRUATORT ACTA TCM SiChA. ATE SHCaN AS ACTIVE,
mrﬁmmlﬂulmummmm:

4, mmu;uw:nnuwmum
mmmmnuurmrummuu
ummmmumsmmnmuim

SYSTEM DRAWING SERES

PICAL OF THE VALVES v TABRE 6.

E: CR3 005959

AS BULLT PER NAF 37-18-09-81A KK | k- | 93 n
~90-33) KRC 7
REVISIONS BY |CHECKID =

ORIDA POWER C ON

“'-rsm. nuu:
X 855,000 KW _
S FUN DIAGRAM
MAIN S'l'EﬁrAhl EM

DRAWH BY: — — —

Y N

DATE: — —

AT e



AR GeoH-12-0! Attachment Y Page _2 of S

The trip module located in the "A" cabinet starls the “A* train motor-driven EFW
pump and the “B® train turbine-driven EFW pump. The trip module ¢ id in the
“B* net st o0 he “B* train turbing-¢ n fFW pumg e starting o
oth EFW pumps on “A* train E actuation is necessary to assure that the
turbine driven pump will be operable in the evenl of a fatlure of the ES "B°
2507125V OC system coincident with loss of off-z1te peeer and a ES actuation.
Under this scenario EFP-2 will be relied upon to share the esergency feedwater
load with the motor driven emergency feedwater purc in order 1o decr
electrical load on diesel generator EDG- n order to cause a train of LFW to
n e, bo rip Bus 1 and Trip Bus 2 relays must be energized. For both trip
bus relays to be energized, at least 2 channels of EFIC must issue initiate
commands. Any 2 channels of EFIC issuing an *{nitiate” command will result in
the actuation of at least one train of EFW. Since all four EFIC channels monitor
the same parazeters, initiate commands occur at the same tize causing both EFW

trains to start.

After EFW has been actuated, flow will be controlled by modulating the EFW
control valves (EFV-55, EFV-56, EFV-57, and EFV-58) to maintain OTSG level at the
appropriate setpoint. If the control valves hand/auto (H/A) stations are not in
the Auto position, the EFW actuation causes the= lo be placed in Auto. The
setpoint to be maintained is automatically determined by the control modules
located in the "A" and "B" EFIC cabinets. The modules in Lthe "A" cabinet
controls flow from the "A" EFW train to the A and B OTSG and the modules in the
“B* cabinet controls flow fro= the "C" EFW train to the A and B OTSG.

An occurre~ce of an EFW actuation with 2t least ¢ne 72 pu=p eunning and one OTSG
with an insentory level b2low 20 1nchas ca-sas Lne E%a $,5te= to be on EFw flow
control. The EFW flow ceatrol ds to V1i=-: flcw 2zc.2 €20 g2 by blasing close
the control valve(s) 50% and then applying an acc-ticna! si1gnal Lo proportionally
close the valves to contral flow until reaching the OTSG leve! control setpoint.
At this centrol point. the OTSG lTevel contral positions the valve(s) and the fiow
control is reduced to zero when flow coroitions are belcs 320 G-, This sa=e
flow conzeol scheme li=:ts tha a=:ust of EfFa flla 12 &:lner cre cr batn
depressurized 0TSG’s resuiting from a main ster= line brezk or main feedwater
line break. In both events, the control valve(s) will oe partially closed and
proportionally controlled up to BO% valve closure travel whenever the OTSG
pressure is below 600 psig.

If EFW is actuated and at least 1 RC pump is running, the system will control
OTSG level at approximately 30 inches. If no RC pumps are running, the control
module will select the NATURAL CIRCULATION setpoint on the EFIC “"High Range®
instrument. The control modules also have a ramp rate function that controls the
rate of OTSG level increase between approximately 2 and 8 inches per minute. The
parameter that determines the actual ra=p rate is OTSG outlet pressure. When
pressure is at the low end of the control band {aboutl 80O psig), the lower ramp
rate is selected.

7-55d (Rev. 18)
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rida INTEROFFICE CORRESPONDENCE

Power NAIE _240-3383
ConraaAt iom orrice ~ TELgreo
SUBJECT: Crystal River Unit 3
FSAR Change for MAR 96-04-12-01
File: DXREF MAR 96-04-12-01
TO: B. Gutherman DATE: April 26, 1996
NED96-0272

MAR 96-04-12-01 removes the automatic opening capability on an EFIC actuation from
ASV-204. This capability is being removed due to concerns raised from Operations about
the ability of EFP-2 to run without any flow controls or indication, and the fact that the
original capability was installed before the Diesel Generators were upgraded, so that
EGDG-1A is now capable of handling a fully loaded EFP-1 during a LOCA, LOOP and
a *B" Battery failure. Attached are 4 pages out of the FSAR with reference to the
automatic opening that need to be change to delete the reference. Also attached is a copy
of the 10CFRS50.59 Evaluation from the MAR and the Regulatory/Environmental Review

Form.

J r_ = _,_{,-n'_‘_'” ‘NK

C.B. Doyel -~ D. A. Shook

Sr. Nuclear 1&C Engineer Nuclear Engineering Supervisor
ce: S.F.Um

Records Management

CR3 005861




The trip module located in the "A" cabinet starts the "A" train motor-driven EFW
pump and the "B" train turbine-driven EFW pump. The trip module lg d in the
"B” cabinet s T he “B* in turbing-d n EFW purp e starting o
both EFW pumps on “A" train E actuation 1s necessary to assure that the
turbine driven pump will be operable in the event of a failure of the ES "B°
250/125V OC system coincident with loss of off-site power and 3 ES actualion. [, [ode
Under this scenario EFP-2 will be relied upon to share the e=ergency feedwater
load with the motor driven emergency feedwater pump in orcer Lo decr th
electrical load on diesel gaperjtor EDG-3A n order to cause a train of LFW to
ini e, bo rip Bus T and Trip Bus 2 relays must be energized. For both trip
bus relays to be energized, at least 2 channels of EFIC must issue initiate
commands. Any 2 channels of EFIC issuing an "initiate” cormand will result In
the actuation of at least one train of EFW. Since all four EFIC channels monitor
the same parameters, initiate commands occur at the same ti=e causing both EFW

trains to start.

After EFW has been actuated, flow will be controlled by modulating the EFW
control valves (EFV-55, EFV-56, EFV-57, and EFV-58) tomaintain OTSG level at the
appropriate setpoint. [f the control valves hand/auto (H/A) stations are not in
the Auto position, the EFW actuation causes them to be placed in Auto. The
setpoint to be maintained s automatically determined by the control modules
located in the "A® and "B" EF!C cabinets. Tne modules in the "A" cabinet
controls flow from the "A" EFW train to the A and B OTSG anc the modules in the
“B8" cabinet controls flow Fro= th2 "B" EFW train to tra A a2 B OTSG.

An oczurrence of an EFW actuation with at least ¢=2 RC cu=z ~.aning ard on2 CTSS
wilh an inventory level balow 30 1nches causes tr& EFa 5y3%8~ L0 Z¢ ¢n EfFa flia
control. The EFW flaw c2atrel is to 1i=iz Flew 2322 227 32= by 2t2sirng closs
the control valve(s) S0% and then applying ar ag3a-ti1cma} s1374' to c-~opertional iy
close the valves to contral flow until reaching t-2¢ OTSG le.&! contral setpoint

At this cortrol point. the 0TSG level control pos+tions =2 .i've(s' a3 tne fica
control is recduced 12 zevo whén flow conditions 2re E2lsa 222 g2=. Tris s1-:
flom gentrzt gchazs Yime2s %md a=zu-t ef £°. Fli. i@ 40t It tr o EIU
depressurized OTSG's reszlting fron a main ste2= line breie or ~2in fegdwater
line break. In both events, the control valve(s) will te parttally closed and
proportionally controlled up to 80% valve closure travel whenever the OTSG

pretsure is below 600 psig.

If EFW is actuated and at least 1 RC pump is running the system will control
OTSG level at approximately 30 inches. If no RC pump: are ru s, the control
module will select the MATURAL CIRCULATION setpoint on the EFIC "High Hange® |
instrument. The control modules also have a ramp rate function that controls the
rate of OTSG Yevel increase between approximately 2 and 8 inches per minute. The
paraceter that determines the actual ramp rate is OTSG outlet pressure. When
pressure is at the low end of the contrel _and [about BOO psig), the lower ramp
rate is selected.

7-55d (Rev. 18)
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10.5.2 System Description

The Emergency Feedwater System 1s required to assure an adequate emergency supply
to the OTSGs to remove reactor decay heat until suitable conditions are attained
to start the Decay Heat Removal System. The EF System consists primarily of
redundant feedwater pumps powered from diverse power sources and the Emergency
Feedwater Initiation and Control System (EFIC) which are required to function
during periods when main feedwater supply and/or the electrical supply to the
vital main feedwater auxiliaries has been lost. The EFIC Systes, a four channel
safety grade control system, activates EF System components upon (1) both main
feedwater pumps are tripped and reactor power is greater than 20%, (2) low level
in either steam generator, (3) low pressure in either steam generator, (s all
four reactor coolant s are tripped, (5) or HPI actuation on both A and B ESAS
channels. The EFIC System also controls the atmospheric steam dump valves and
isolates the affected 0TSG in event of a high energy 1ine break. Related EF flow
and tank level instrument li:nﬂ: are processed through EFW Auxiliary Cabinets
for operator information in the main control room and remote shutdown panel. The
EF System pumps (EFP-1 and EFP-2) are supplied from efther the Dedicated
Emergency Feedwater Tank (preferred), Condensate Storage Tank or the condenser
hotwell (both secondary sources), with the water boiled off by the steam
generators during cooldown being vented to the atmosphere. To provide indication
of proper system operation, alarms are provided indicating pump auto start, pump
failure to auto start, and motor-driven pump discharge pressure low when its
control switch is in the normal after stari position. A detailed description of
the EFIC System is discussed in Section 7.2.4.

Safety-grade power supplies and manual override of the EFIC system have been
provided for valves that must operate to supply water to the steam generators
(EFV-11, EFV-14, EFV-32, and EFV-33). The pumps tie into a common discharge
header and the emergency feedwater enters the steam generators through emergency
feedwater nozzles in the superheater region of the once through steam generators.
The pump discharge pressure from either pump deliver the minimum emergency
feedwater flow against a steam generator pressure existing during main steam
safety valve operation. Thus, the EFW pumps can deliver the required flow under
a1l reactor and steam generator transient conditicns. Emergency feedwater flow
is controlled by steam generator level and total flow via the EFIC System.
Separate EFW flow transmitters (EF-23-FT thmugh EF-26-FT) to each OTSG are
provided. Redundant measurement {s provided by OTSG level instrusentation
transmitters. Each pump {is protected by flow recirculation lines back to the
Dedicated Emergency Feedwater (EFT-2) Tank. The motor-driven emergency feedwater
pump (EFP-1) receives power from the 4160 volt Engineered Safeguards (ES) Bus 3A.
The motor is tripped on an AC power failure at the bus. In the event of this
condition, the motor-driven emergency feedwater pump will automatically s
five seconds after ES bus oaded onto the "A" ]
urbine-driven emergency Teedwaler pump is ependent o power and starts by
opening the 125V DC motor operated steam admission valves (ASY-5 and ASV-204

when activated by the EFIC System. _________— 7
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10.5.2.1 Motor-Driven Emergency Feedwaler Pump I

The Motor-Driven Emergency Feedwater Pump (EFP-1) 1s powered from emergency
diesel generator 3A when normal AC power s not available. It has a rated
capacity of 750 gpm at 1300 psig with a design recirculation flowrate of 200 gpa
with the pump discharge closed. Motor, gear cooling, and lube oil cooling are
supplied from the Nuclear Services Closed Cycle Cooling System (5W). Manual
controls (both locally and on the main control board) provide the operator with
the capability of shutting down the pump if the extra feedwater capacity is not

required.

10.5.2.2 Turbine-Driven Emergency Feedwater Pump

The Turbine-Oriven Emergency Feedwater Pump (EFP-2) provides redundant 100%
capacity to the EF System and automatically starts on the same inftiating signals
as the sotor-driven emergency feedwater pump (EFP-1). It has a rated capacity
of 750 gpm at 1300 psig with a design recirculation flowrate of 200 gpm with the
pump discharge closed. Manual controls (both locally and on the main control
board) provide the operator with the capability of shutting down the rup is the
extra feedwater capacity is not required. Lube ofl cooling is supplied by the

pump discharge water.

10.5.2.3 Emergency Feedwater Pymp Tyrbing Drive

The Turbine Orive (EFTB-1) provides rapid start-up for EFP-2. The steam supply
for EFTB-1 1s obtained from beth OTSGs thrcugh six-inch lines contiining
normally-open DC motor operated stop-check valves (MSV-55 ang MSV-56) and check
valves (MSV-186 and MSV-187) with one exceptic=. The check valves and motor
operated valves provide redundant fsolation capadility to preclude blowing down
the nperable steam generator in the event of matn steam line or matn feedwater
line break. The exception is the piping between MSV-55/MSV-56 and the EF pump
turbine., A rupture in this pipin; would result in simultanecus blowdown of both
steam generators and would cause *he turbine cdriven EF pu=z to be {noseradle.
BAW Analysis 86-1176873-00 (FPC Calc M-89-0056) snows this event to be within the
plant design basis. Downstream of check valves (MSV-1B86 and MSV-187) the 1ines
Join to form a common supply to the pump turbine. Upstream of the turbine are
= ndant, normally closed DC motor operated valves (ASV-5 and ASY-204 ) whichare
'i:g_—sr;flEctu;tin from the EFIC System. A description of the controls for
ese valves is contained in Section 7.2.4.

Turbine exhaust is vented to the atmosphere.
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Two relief valves (EFV-99 and EFV-100) are provided to protect the tank from
overpressurization. The relief valve discharge is piped to the tank enclosure
sump. Two vacuum breakers (EFV-97 and EFV-98) are provided to protect the tank
from negative pressure due to EFW drawdown operations.

EFT-2 can also be aligned as a backup water source to the auxiliary feedwater
pump (FWP-7), as discussed in Section 10.6.

10.5.3 Safety Evaluation
For information on the following items, refer to the indicated section:
Protection from the effects of pipe rupture - Section 5.4.4.

Seismic analysis - Section 5.1.2.

L LY ] et
® . s

Flood design - Section 2.4.2.
4. Tornado design - Section 5.2.1.2.6.

The EF System is also single failure proof to isolate an affected OTSG for those
loss of main feedwater events where such isolation is required (e.g., steamline
break inside Primary Containment). Use of turbine-driven and motor-driven pumps
results in diverse sources of power to the systea.

The preferred source and various secondi-y (or alternate) sources of emergency
feedwater as listed in Table 10-2 provige a redundant quality source of water to
back up the dedicated emergency feedwater tank. The minimum quantity of usable
condensate maintained in the Sefismic Category | Dedicated Emergency Feedwater
Tank is 150,000 gallons. This amount is sufficient to remove nuciear decay heat
for a period of 18 hours at HOT STANZZ: conditions. during which time the RIS
métal and containec water would not b& coolez excest by amoient losses to tns
containment. If plant cooldown to 233°'F 15 required. acdditional wusable
condensate (some of which is not seismically protected) is available at CR-3 and
on the Crystal River site from fossi]-fueled power generating stations as listed
in Table 10-2 under "Other EFW Sources.®

The EFW turbine-driven pump and turbinme are a self-contained unit operating
independently of secondary support systems. The bearings on the turbine and p
are lubricated by slinging of1 from reservoirs near the bearings. Lube of
cooling is accomplished by heat transfer to the pumped fluid.

To ensure EFW flow in the event of a loss of all AC prwer, the turbine-driven
pump train derives its motive power from the main steam lines through valves
MS¥-55 and Valves EFV-2 (locked closed), EFV-11, EFV-32, EFV-57, and
receive power from Battery °‘A’., Valves EFV-] (Tocked
v-33, EFV-55, EFV-56, MSV-55, MSV-56, and ASY-5 receive power

¥
from Battery ‘B’.
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@Fﬁ.’& 10CFR50.59 SAFETY EVALUATION | %

Page I _of _2

Documaent No. MAR 96-04-12-01

1.

PART ¥ - 10CFRS0 59 Evaluation

Review NEP 210, Exhibit 4, instructions befors completing Pam Il Al *Yes" and "No® answers must be
explained.

Is the probability of occurrence of an accident praviously evaluated in the FSAR incraased’?

Ovee Bwo

Eliminating the automatic opening upon an EFIC actuation of ASV-204 will not impact the probability of
occurrence of any of the accidents snalyzed in Chapter 14 of the FSAR. Those accidents invoive the
failure of large plant components and none of them are started by faiure of the control circuitry for
ASV-204. FSAR Chapter 14 reviewsd.

Ars the consequences of an accident previously evalusted in the FSAR increased?

D Yes ﬂ No

Tha accidents that the opening of ASV-202 is involved in are any that involve an EFIC initiation. Since they
all take a concurrent LOOP, this involvas every one of them. The only single failure that may require ASY-
204 to sutomatically open is a failure of ASV-5 to automatically open. Any single failure that causes ASV-5 1o
not open preciudes a single failure that would effect the *A® Emergency Fesdwater Train. Since the "A" EFW

train would be available to mitigate the consequences of pny postulated accident, the consequences of that
accident would not be increased. FSAR Chapter 14 reviewed.

Is the pessitility of an accident of a ditferent type than any pravicusly evaluated in the FSAR created’

D Yeos ﬂ No

Since this MAR takes out the capability of ASV-204 1o open sutomatically, it actually decraases the possibil-
ity of an accident of a differsnt type than any praviously evaluated in the FSAR, as ASV-204 cannot
spuriously open as a result of & failure in that circult. FSAR Section 10.6.2 nviewsed.

Is the probability of occurrence or malfunction of equipment previously evaluatad in the FSAR increased?

D Yes D No
ASV-204 becomes a redundant manually operated steam admission valve to EFP-2. This does not impact the
redundancy of the Emergency Feedwater system. FSAR Section 10.5.2 reviewed.

T L of P M Bt ey
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@m 10CFR50.59 SAFETY EVALUATION
e 2 ot 2

bocument No. MAR 98-04-12-01

. Are the consequences of malfunction of squipment previously evaluated in the FSAR increased’
D ves B no
ASV-204 becomas a redundant manually operated stesm sdmission valve 1o EFP-2. The Emergency Feed-
water system remaing fully redundant.
FSAR Section 10.5.2 reviewed.

Is the possibiity for malfunction of equipment of » differsnt fype than any previously evalusted in the FSAR
created?

D Yeas ﬂ No

Removal of the automatic opening on EFIC actuation on ASV-204 actually decreasss the possibilities of
malfunctions of this equipmaent of a ditferent type thon praviously evaluated in the FSAR asince it remaves
two circuits that could fail from the plant, FSAR Section 10.5.3 raviewed.

Is the margin of safety, as defined in the basis for any Technical Specification. reduced?
D Yes [I No

The margin of safety, as defined in the basls for Technical Specification 3.7.5, Emergency Fesdwater System,
is satisfied by one of the two traing remaining operational in the event of the defined accidents even with a
mtm.m&mwmﬂm-zmmmmndesm
Systam to meet that requirement. Technical Specificstion 3.7.5 and its Bases reviewed.

If the snswar is "Yas® 1o sny of the questions in Part Il an unreviewsd safety question (USQ) is involved.
Contact the Manager, Nuclear Licensing per NEP 210, Exhiblt 4.
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@m NUCLEAR ENGINEERING SAFETY
IMPACT ASSESSMENT

T i D T e el DR O

MAR 98-04-12-01
PART | - Scresning for Impact on Plant Operations.

A. Could this change potentially reduce the lavel of safety of Crystal River Unit n
D Yes ﬂ No
Justification: (Do not simply restate the question.)
This MAR improves the level of safety st CR3. Per the 10CFR50.59 Evaluation, it creates no incraased
probability or possibility of accidents. or no increased consaguences of those accidents, It improves
the Emergency Fesdwater System response to a LOCA, LOOP and "B" Bartery failure, by sliminating
relisnce on EFP-2 when no flow controls or indication is present.

B.  Could this change possibly lead to an event that impacts the gale operation of Crystal River Unit 3.7

D Yes ﬂ No

Justification: {Da not simply restate the guestion.)

Examination of the events that the EFW system is required to mitigate, and the single failure analysis

of the system with the new configuration, shows that this MAR will not impact the availability of the
EFW system. Eliminating the capability of ASV-204 to sutomatically open on EFIC actuation also

sliminates possible spurious failures.

If either answar is “Yes,* PAC review |s required.

RSN WA WAK: == A
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MAR FUNCTIONAL TEST PROCEDURE FOR
ASV-204 EFIC AUTO REMOVAL

MAR: 96-04-12-01
TP# 1, REV.0
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1.0 PURPOSE

1.1 JEST INTENT

1.1 MAR deletes EFIC-A Actuation contacts from open & close legs of
ASV-204 control dircuit.

1.2 The test will simulate an output for EFIC Actuation A, to verify that
- ASV-204 does not receive an input, and
- all other functions associated with the actuation signal continue to

operate satisfactorily.

1.2 IEST SCOPE

1.2.1 This test will effect;

- relay 3A1-6 (item AR) and relay 3A2-5 (item AQ) in RR3A
- control circuits for ASV-204, EFV-2, and EFP-1

1.3 JEST DESCRIFTION

1.3.1 ASV-204, EFV-2, and EFP-1 will be disabled to prevent their operation
during the test.

1.3.2 Control circuits for ASV-204, EFV-2, and EFP-1 will be configured to it
the desired testing to proceed (interlocks, standing trips, etc will be
disabled as necessary). _

1.3.3 A jumper will be installed in RR3A to simulate an EFIC-A actuation.

20  ACCEPTANCE CRITERIA

2.1 Simulation of an EFIC-A actuation signal will energize relay 3A1-6 (item AR)
and relay 3A2-5 (item AQ) in RR3IA ind;

2.1.1 Will NOT energize ASV-204 OPEN contactor.

2.1.2 Will NOT prevent energizing ASV-204 CLOSE contactor.

21.3 Will ENERGIZE EFV-2 OPEN contactor.

2.1.4 Close breaker for EFP-1.

MAR 96-04-12-01
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3.1 IMPLEMENTING REFERENCES

3.1.1 None

3.2 REVELOPMENTAL REFERENCES

3.2 CP-134, Preparation, Approval and Performance of MAR Functional Test
Procedures.

3.23 MAR

40  SPECIAL TEST EQUIPMENT

4.1 None

0  UMITS AND PRECAUTIONS

5.1 Close coordination with Operations Department will be required while
performing this test.

5.2 If any leads are lifted, terminal block links opened or jumpers installed,

then equipment alteration and restoration must be documented on
Equipment Alteration Log (Attachment Ill) unless otherwise recorded in
Section 7.0 of this procedure.

5.3 If a step or subsection fails to meet the established criteria, then testing
may continue to the next step or subsection if the Test Engineer
determines that subsequent testing will not be affected by the falled step
or subsection.

5.4 In the event of any unanticipated or ..usual occurrence, stop testing and
restore inoperative systems if possible, and notify the NSSOD/ANSSOD.

5.5 The scope of this procedure includes EQ components, but the test does
not impact their EQ characteristics

CRJ 005871
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60  PREREQUISITE CONDITIONS

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Mar installation is complete. /
Initl. Date

Section 5.0 (Limits and Precautions) have been read and understood.

b

Obtain a Tagging Order, or if the NSSOD will not permit the use of tags,
ensure that the following equipment is aligned as required.
[ ] Blue tag DPDP-8A sw#15 is ON - Control power for ASV-204
[ ] Red tag DPDP-8A sw#17 is OFF - Motor power for ASV-204
Blue tag DPDP-8A sw#2 is ON - Control power for EFV-2
:edugDPDP-&tﬁvr‘.l is OFF - Motor power for EFV-2

ue

[]

i

[ ] Blue tag EFV-2 CB-PSA control switch

[ ] Blue tag EFV-2 Local contrc' switches

[ ] Blue tag ASV-204 CB-PSA control switch

[ ] Blue tag ASV-204 Local control switches

[ ] Blue tag EFIC Test-A select switch in RR3A /
Initl. Date

Ensure that the 4KV A-ES Bus is energized via Bkr 3205, 3207, or 3211.

b

A pretest briefing has been conducted with all test personnel.

mmjm

The NSSOD/ANSS has given his app’ val to begin the test.

W”W

Obtain a key for the EFIC Test-A selector switch (in RR3A), /
Initl. Date

CR3 005072
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Z0  TEST INSTRUCTIONS

7.1

AR

7.1.2

7.1.21

7.1.2.2

7.1.3

7.1.31

7.2

7.21

7.2.2

Configure EFP-1 control circuit for testing.
Ensure 4KV A-ES bus unit 3A3 is in the TEST position.

b

If both EFV-2 and EFV-3 are closed, perform the next two steps.
If either EFV-2 or EFV-3 are open, skip the next two steps; mark them NA.

Eliminate the "EFV-2 and 3 closed” trip by opening link AJ11

in 4KV ES unit 3A3. /
Initl, Date

Al 4KV A-ES unit 3A3, satisfy the "EFV-2 or 3 open” permissive by

installing a jumper from AJ1 to AJS. ;‘
Initl, Date

Direct the control room ope. tor to close EFP-1 breaker by momc -tarily
placing its control switch in START.

Verify that EFP-1 breaker is closed. /
Initl, Date

Direct the control room operator to open EFP-1 breaker by momentarily
placing its control switch in STOP.

Verify that EFP-1 breaker is open. /
initl. Date

Configure ASV-204 and EFV-2 control circuits for testing.

At DPDP-8A;

[ ] Ensure that switch 1 is OPEN,

| ] Ensure that switch 17 is OPEN. /
Initl. Date

In RR2, disable the vacuum breaker closed interlock with EFV-2, by opening
the link at TB13-30.

A
Initl. Date




7.23

7.2.31

7.2.3.2

7.233

7.2.3.4

7.235

7.2.3.6

In terminal box EF-2; bypass EFV-2 open and close limits as follows;
[ ] install a jumper from TBA-6 to TBB-6

TBC1 Pl
[ ] install a jumper from TBA-6 to i

In the motor starter panel for EFV-2, verify that

[ ] Close contactor is de-energized.
[ ] Open contactor is de-energized.

El'ﬂf_téﬁi_

Al control station EF-2; momentarily depress the close push button.

b

In the motor starter panel for EFV-2, verify that the
[ ] Close contactor is ENERGIZED.
[ ] Open contactor is de-energized i +Dxate

At control station EF-2; momentarily depress the stop pushbutton.

initl. Date
In the motor starter panel for EFV-2, verify that the
[ ] Close contactor is de-energized
[ ] Open contactor is de-energized. mr

At control station EF-2; momentarily depress the open push button.
Initl, Date

CR3 005974
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7.23.7

7.2.3.8

7.2.39

7.2.4

7.2.41

7242

7.2.4.3

In the motor starter panel for EFV-2, verify that the

[ 1 Close contactor is de-energized.
[ ] Open contactor is ENERGIZED. /
Initl, Date

At control station EF-2; momentarily depress the stop pushbutton.

Initl. Date
In the motor starter panel for EFV-2, verify that the
[ ] Close contactor is de-energized
[ ] Open contactor is de-energized. ;
Initl. Date

In terminal box AS-9; bypass ASV-204 open and close limits as follcws;

| ] install a jumper from TBA-4 to TBA-5

[ ] inatall a jumper from TBA-6 to TBA-7 /
Initl, Date

In the motor starter panel for ASV-204, verify that
[ ] Close contactor is de-energized.

[ ] Open contactor is de-energized.

b

At terminal box AS-9 (on the right side | .nel); depress and HOLD the close

push button.
Initl. Date

In the motor starter panel for ASV-204, verify that the
[ ] Close contactor is ENERGIZED.

[ ] Open contactor is de-energized - D{
- Date
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7.244

7.245

7.246

7.24.7

7.248

7.24.9

7.3

7.3.1

At terminal box AS-9; release the close pushbutton.

T

In the motor starter panel for ASV-204, verify that the
[ | Close contactor is de-energized
[ ] Open contactor is de-energized.
initl. Date

At terminal box AS-9; depress and HOLD the open push button.

Initl. Date
In the motor starter panel for ASV-204, verify that the
[ ] Close contactor is de-energiz. d.
| ] Open contactor is ENERGIZED. /
Initl. Date

At terminal box AS-9; release the open pushbutton.

mrér

In the motor starter panel for ASV-204, verify that the

[ ] Close contactor is de-energized
[ 1 Open contactor is de-energized. /
initl. Date

In RR3A, place EFIC Test-A selector switch (item G) in the TEST position.

HEI.-E,:F

In RR3A, install a jumper from Selector switch (item G) terminal 1
(wire on terninal 1 is labeled CU-6) to TB17-1 (210-624).
Initl. Date

CR3 005976
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7.3.1.1

* 732

* 733

*7.34

*7.35

7.3.6

*7.36.1

7.36.2

Inform the control room operator that performance of this test will initiate
EFP Start Failure alarms.
initl, Date

In RR3A, place EFIC Test-A selector switch (item G) in NORMAL position.
Verify that -

[ ] relay 3A1-6 (item AR) is ENERGIZED,
[ ] relay 3A2-5 (item AQ) is ENERGIZED. .
Initl. Date

Verify that the breaker for EFP-1 has CLOSED.

W._:{atT'

In the motor starter panel for EFV-2, verify that the

[ ] Close contactor is de-energized.
[ ] Open contactor is ENERGIZED.

Initl. Date
In the motor starter panel for ASV-204, verify that

[ ] Close contactor is DE-ENERCIZED.

[ ] Open contactor is DE-ENERGIZED.

Initl. Date
At terminal box AS-9; depress and HOLD the close push button.

m-cf:fr

In the motor starter panel for ASV-204, verify that the
[ ] Close contactor is ENERGIZED.

[ ] Open contactor is de-energized - D;l
nitl, Dale

At terminal box AS-9; release the close pushbutton.

W b
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7.3.6.3 In the motor starter panel for ASV-204, verify that the
[ ] Close contactor is de-energized
[ ] Open contactor is de-energized. | D’ate
7.3.6.4 At terminal box AS-9; depress and HOLD the open push button.
Initl. Date
* 7.3.6.5 In the motor starter panel for ASV-204, verify that the
[ ] Close contactor is de-energized.
[ ] Open contactor is ENERGIZED. -
Initl. Date
7.3.6.6 At terminal box AS-9; release the open pushbutton. /
Inith, Date
7.36.7 In the motor starter panel for ASV-204, verify that the
[ ] Close contactor is de-energized
[ ] Open contactor is de-energized. /
Initl, Date
7.4 In terminal box EF-2;
[ ] Remove jumper from TBA-6 to TBB-6 m_/_
Initl, Date
Independent Verification /
Initl. Date
[ ] Remove jumper from TBA-6 to TBC-1 /
Sevenden initl, Date
Independent Verification /
Iniil. Date
7.5 In terminal box AS-9;
[ ] Remove jumper from TBA-4 to TBA-5 /
| i Initl, Date
ndependent Verification /
Initl. Date
MAR 96-04-12-01 CR3 005978
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[ ] Remove jumper from TBA-6 to TBA.7 I Dafu-

Independent Verification - U(ate
7.6 Al 4KV A-ES Bus, trip EFP-1 breaker. le
Initl, Date
7.6.1 In 4KV ES unit 3A3, dﬂlﬂ:l’* A1,
If it was not opened NA this step. ;‘
Initl. Date
Independent Verification /
Initl. Date
7.6.2 In 4KV ES unit 3A3, remove jumper from AJ1 o AJS.
If it was not installed, NA this step. /
itl. Date
In t Verification
dependen WD
7.7 In RR2, close link at TB13-30. /
Initl. Date
Independent Verification /
Initl. Date
7.8 In RR3A, place EFIC Test-A selector switch (item C) in the TEST position.
MT%F
7.8.1 In RR3A, remove jumper from Selector switch (item G) terminal 1 to TB17-1.
m'ém
Independent Verification /
Initl. Date
7.8.2 In RR3A, place EFIC Test-A selector switch (item C) in NORMAL position.
Verify that -
[ ] relay 3A1-6 (item AR) is de-energized,
[ ] relay 3A2-5 (item AQ) is de-energized. /
Initl. Date
CR3 005878
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8.0 RESTORATION

8.1 Ensure that all panels and terminal boxes are closed;
[ ] Term Box AS-9
[ ] Term Box EF-2
[ ] ASV-204 motor starter panel ,
[ 1 EFV-2 motor starter panel mjﬁﬁ
8.2 Notify NSSOD/ANSS that test is complete. Htﬁlj'bﬁ?
8.3 Release tags acquired for this test. iﬁl-[;au_
9.0 ATTACHMENTS
9.1 Attachment | - Test Log
9.2 Attachment Il - Test Results Review And Approval Form
9.3 Attachment lll - Equipment Alteration Log
9.4 Attachment IV - Test Exception Report
9.5 Attachment V - Test Exception Log
9.6 Attachment VI - Infrequently Performed Test Or Evolution Checklist

CR3 005980
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Attachment |

TEST LOG
MAR No. _96-04-12-0] TP No. __1
DATE/TINE T TEST LOG ENTRY
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Attachment 11

TEST RESULTS REVIEW AND APPROVAL FORM

MAR No. _96-04-12-0]

TP No. 1

1. Is this a partial or full review of MAR Test Procedure results?

If a partial review, describe the
PARTIAL ___ FULL ___ portion of the test completed and the
remaining test requirements.

2. Has all established acceptance criteria been satisfied?
If no, explain corrective actions taken to
YES NO ___ resolve the failure to meet acceptance
criteria.
3. Have 211 test exceptions noted on the TEST EXCEPTION LOG been resolved and
tested or otherwize satisfied? If no test exceptions were noted check the
N/A block.
If the answer is NO, then
YES __ NO __ N/A explain what corrective
actions were taken to resolve

open items.

Prepared by:

Test Director

Reviewed by:

NSS0D/ANSSOD
Approved by:

SNES Supv., Funct. Test

Date:

Date:

Date:
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EQUIPMENT ALTERATION LOG ATTACHMENT 111

WORK REQUEST NUMBER I PROCEDURE NUMBER TP-1 MAR NUMBER -04-12-
DESCRIPTIOM ALTERATION RESTORAT ION
STATE OF ALTERATION|EFFECTS OF ALTERATION PERFORMED INDEP. VER.| PERFORMED INDEP. VER.
ITEM UPOM SYSTEM / EQUIPMENT BY BY BY BY
FROM 10 INIT/DATE INIT/DATE INIT/DATE INIT/DATE

NOTE: ]E an equipment alteration must remain in effect beyond the shift during which it was implemented and
active maintenance activities will not continue in the next shift, THEN the Work Supervisor and the NSSO0D
must be notified that the equipment alteration will remain in place beyond the present shift.

NOTE: Prior to any :q‘unltrnnt alteration being installed, the first three spaces under DESCRIPTION (ITEM, STATE
OF ALTERATION EFFECTS OF ALTERATION) on the Equipment Alteration Log must be completed.

COMPLETED BY DATE _________ SUPERVISOR CONCURRENCE DATE
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TEST EXCEPTION REPORT

MAR_96-04-12-01 we 1 TER ¢
Acceptance Criteria affected: YES or NO Procedure 5tep No.:
DESCRIPIION OF FACEPIION: B - ———
Test Engineer Date
IHMMEDTATE ACTION TAKEN:
Test Engineer Date
PLANNED RESOLUTION:
Supervisor, Functional Test Date
BREVIEW AND CLOSURE ACTION:
Supervisor, Functional Test Date
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Attachment ¥
TEST EXCEPTION LOG

MAR ¢ -04-12- v |

DATE DATE
TER No. DESCRIPTION OF TEST EXCEPTION INITIATED CLOSED

SNES SUPERVISOR, FUNCTIONAL TEST DATE
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ATTACHMENT VI
MAR 96-04-12-01, TP-1, Rev.l
INFREQUENTLY PERFORMED TEST OR EVOLUTION CEECKLIST

Answer the following questions to determine if this procedure
describes an infrequently performed test or evolution.

1. Does this Eruc-duru create a situation that can affect the
core reactivity control or the reactor protection systems?

YES NO___ X

Wny?_This procedure will test relavs associated with EFP-1. with
all end devices disabled. It affects neither core reactivity
Dox reactor protection or control svstems.

If the answer is no, do not complete
any more of this checklist

2. Does this procedure create an evolution not covered by an
existing normal or abnormal operating procedure?

5 — NO

3. Does this procedure create an evolution that will seldom be
performed, even though it is covered by an existing normal
or abnormal coperating procedura?

YES________ NO

4. Does this procedure create an infregquently performed
surveillance test that involves complicated sequancing, or
Placing the plant in an unusual configuration?

YES_ NO,

5. Does this procedure require the use of special test
procedure in conjunction with existing operating or testing
procedures?

e NO

IE the answer to questions 1 AND at least one other is "YES",
IHEN this procedure is an infrequently performed test or
evolution, and requires a bri-!i:q in accordance with AI-500
prior to being performed. The procedure shall have a sign off
step, either a prerequisite or its first step, that documents
this briefing.
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Procedura: MAR 06-04-12.01, TP-1, Rev# 0 PRA S Tiie: MAR Functional Test Procedura

: for ASV.204 EFIC AUTO REMOVAL
DESCRIFTION OF NEW PROCEDURE OR CHANGE (Detalled)

New procedure which will simulate an EFIC-A actuation for relay 3A2-5 and JA1-8, by enerpizing
them with a jumper placed in RR3A

The relays will effect the control circults for EFV-2 and EFP-1; however, neithar component will
operate becauss the motor power for EFV-2 will be tagged OFF, and EFP-1 breaker will be in the

TEST position.

Immmmmm

To ensure comect operation of tha EFIC Actuation A relay 3A1-8, following deletion of its
associated contacts from ASV.204 control circult

The test will prove that ASV-204 is no longer effected by EFIC actuation, and that EFP-1 and
EFV-2 have retained thelr EFIC Auto actuation functions.

Check As Appropriate: Relerence#
[X] Modification [] FCN [ ] Other Design Related item

[ ] Problem Repon [ ] Precursor Card [ ] NRC Viclation

[]) TS Amendment [ ] T8 Bases Change [ ] FBAR Change
L e B e e st L i T, iy, S g T T i e TN e
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| Screening for Applicabilty of 10 CFR 50.59

ASY-204 EFIC AUTO REMOVAL

YES | NO

' Procedure: MAR 98041201, TP-1, Rev.0 PRA®  Tile: MAR Functional Test Procedure for
()]

1. Is this a change 1o the facillty as described In the FSAR? X
(Use NOD-11, Preparation of Safety, Regulatory, and Environmental Compliance Reviews-
Anachment A, as guidance to adequately answer this question).

Becausa:
This procedure will verify that control circults affected by the associated MAR, operate per

design.

2. Does this alfect or change the Improved Technical Speciications or their basea? X
. Ty DR

This procedure does not change the configuration of any equipment that is being relied upon

to perform a safety function.

3. s this a new procedure or the ODCM? N/A

4. A yes answer t0 any question above requires completion of X
Enciosure 4, 10 CFR 50.59 Evaluation and PAC/DNPO reviews prior to implementation.

Are thesa required?

5. Can this potentially reduce the level of salety of the plant? X
(i yos, provide contingency actions AND PRC/DNPO reviews are required prior to
implementation)

Bacause:
This procedure will be performed immediately foliowing completion of the modification
activities for ASV-204 control circult, while it is out of service and not performing any safety
function.

6. Review Enclosure 5, Exampies of Events Which Impact Plant Operations. Can this X
possibly lead to an event that would impact plant operation?
(if yes, provide contingency actions AND PRC/DNPO reviews are required prior to
implementation)

Because:
The end devices associated with the control circults being tested will be disabled (EFV-2
motor power will be OFF and EFP-1 breaker will be In the tes! position), 1o ensure that the
|_testing can have no effect on status of plant equipment.
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ENCLOSURE 1 (Page 1 of 3)

ORIGINATOR'S CHECKLIST

Proceduref: 96-04-12-01, TP-1 Current Revisiond: 1 PRR#

Procedure Title: ASY-204 EFIC AUTO REMOVAL

Obtain the curment revision of the procedure from Document Control or
Eﬁ; For temporary procedure changes, the working copy may be

Obtain PRA#, new procedured, or tempomary procedure change (TPC) #
from Document Control or slectronically, For work instructions, use & work
request nUMber or use _anather identifying numbser.

Write a new procedurs, work instruction, or mark the pages applicable 1o
any changes by using red ink or electronic red lina/strikecut methode. For
procedures, use the appropriate procedure format in Al-4028, Procedure
Writing (Except for EOP/AP/VP).

4-

Atach changed pages 1o the cover page of the procedure. Other pages
may be attached 8o the continuity of the changes will be understood by
persons parforming further reviews. For new procedures or work
WEITUCtoNS, afl pages are included.

Complete Enclosure 2, Procedurs Description, Reasons, and References.

Obtain the Prucedure Review Package (PRP) from Nuclear Licensing or
. For work Instructions or new procedures, contact Nuclear
Licensing for any relsted commitments associated with the work

1. Change the implementing references of the commitments as
necossary.

*  These steps should not be performed and the YES or N/A blanks should not be checked (/) for a
change. These steps are required to be performed and checked (/) YES or

Compiete Enclosure 3, Screening for Applicability of
10 CFR 50.58.

temporary procedure
N/A o a later time I the temporary change is 1o become permanent.

CR3 005000




ENCLOSURE 1 (Page 2 of 3)

ORIGINATORSCHECKLIST

Procedure#96-04-12-01JP-1 Rev. 1 PRR# __

YES | N/A
)] (1

IF a 10 CFR 50.59 Evaluation is red, as determinedby the completionof
Enclosure 3, Screening for 10 CFR 50.59,
THEN complete Enclosure 4, 10 CFR 50.59 Evaluation.

gln

CompleteEnclosure 6, 10 CFR 50.54 Evaluation.

10*

1[ this can affect pliﬂlﬂfl'tr the core, reactivity control, the Reactor Protection

the engineered safeguards or the plant
T EN mmpm:ilnd complywithE In&tqmmrmdl'ﬂl or
Evolution Checklist.

1*

|E any ﬁh"t equipmenttag numbers are being added to or deleted fromthis

completeand mail Enclosure 8, CMIS Database Update Request Form, 1o the
Manager Nuclear ConfigurationManagement.

12

Cmpleltindmut 9, Notificatiorof New /RevisedProcedure (NORP) by
determini ichNudlear Operationsdepartmentsneed to be notifiedof the new
procedure/permanenprocedure change.

13*

Ethi:hnﬁl’ new or an inf t ormedlest or evolution,
a"lele attach Enclosure 23, re Review Checklist of Al-402B,
riting (Except for EOP/AP/VP).

14

Ensure that correctiontechniques such as "whiteout,” correctiontape, paste overs,
or similartechniques have not been used.

15"

Internalreferences o data sheets, enclosures, other sections of the procedure, etc.,
have been verifiedto be comect.

16*

These steps should not be

Ensure that Non-Qualitydocuments are identifiedas ‘Dliumﬂzmrﬂs Non-Quality*
withinthe procedure as per Al-1100,Retention of Plant Op gRecords.

and the YES or N/Ablanks should notbe checked (/) for a temporary

procedure These steps are required to be and checked (/) YES or N/Aat a later timeif
the temporary is to become permanent.

CR3 005690




ENCLOSURE 1 (Page 30l 3)

ORICINATORSCHECKLIST
Procedure# 96-04-12-01JP-1, Rev.1 PRR#__ Y{Eg N/A
17* | Forward the original or copies of this documentand su ing enclosures to .
fiedReviewers, as determined from below, using Enclosure 10, Qulified X

| Review/TechnicaReview.
A of the 8 the .
R o s Oy

b. |Fint depantments’actions or procedures willbe im
m:&h%%mm:wﬁm.
I ¢ IF any itemon Enclosure 11, Guidelinesfor Identificatiorof Design Changes, is | *
a

icable,
Nuclear Engineering Design must performa_QualifiedReview.

d. Nuclear QualityControl must be a QualifiedReviewer for FPs, MPs, PMs, PTs, .
SPs, WP-101,and WP-102that contain changes to or additions of inspection
points to ensure inspection points are appropriate.

| e. |F this:

B lmmmmmukhdmm performanceof a
- procedure as in 5P-443, MasterSurveillance Plan, X
2. H‘S related 10 a change to the ImprovedTechnical Specification(ITS) or the

bases,
the Senior HudurdeeﬂuI:z Coordinator responsible for surveillance

o % e
e

> =

must be a Technical
I NOTE: EQ equipmentis designated in CMISas QQ. . .
f.  IE this involves r, replacement, or alterationof EQ equipment,
IHEN a Qualifi is required by Nuclear Cunﬁ;rafinmnagmnt,
EQ Group.
1. iﬁ;};h procedure involves repair, replacement, or alterationof EQ o »
X

the cover of the re must be designated
mentaihQualifedRested: o

18* | Ensure QualifiedReviews are completed and any commentshave been addressed. - X

19 | If thisis a tem procedure cha
THEN complete E re 1 Auﬂto?'i:ltWITtmpomy Procedure Change.

20* | Forward this enclosure and the p-r:udl:F of documentation.as applicable, | *
:? the I&Wﬁuﬁmﬂd for approvalof Enclosure 13, InterpretationContact’s X

I have completed this checklist, as applicable, and all approprjate YES or NA blanks are completed.
¥/26/%

*  These steps not be performedand the YES or N Ahhnkulmldnotbtdwdedmforlumpourf

charge. These are to be i
rmn E] htnm required E ormedand checked (/) YES or N/Aat a later timeif

CRJ1 005091




INTERPRETATION CONTACT'S CHECKLIST

Procedured: 96-04-12-01, TP-1, Rev.0 PRRS:

YES | N/A
0%

e

1 |Originator’s Checklist, Enclosure 1 is adequately completed.

IF this 1s a new SP, an SP that has received a major technical
rewrite, or a procedure identified as an infrequent test or
evolution,

THEN ensure a simulation, walk through (no manipulation of plant
equipment), table talk, or comparison validation has been performed
before the procedure is approved by the Interpretation Contact.

IF %his is a procedure identified as an infrequent test or
evolution,

THEN ensure the procedure will be walk through validated with an
end-user during the first performance after the orocedure is issued.

IF this 1s a new SP, or 1s a SP that has received a major technical
rewrite,

THEN notify the Senfor MNuclear Scheduling Coordinator responsible
for surveillance scheduling that the procedure must be walk through
validated with an end user on the next scheduled performance after
the procedure s issued.

N

IF this is an OP that involves valve changes,
THEN ensure adequate administrative controls are in place to control
valve positions.

IF the Procedure Cross Reference sheet had any questions answered

yes,
THEN forward the Procedure Cross Reference sheet to Records
Management.

__| THEN forward the applicable commitments to Nuclear Licensing.

IF any commitments of the NOCS have any changes to the
implementation section,

IF inspection planning is required gtr CP-113C, Inspection Planning,
THEN ensure inspection planning methods are incorporated within this

Erocedurl or work instruction.

NN NN
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INTERPRETATION CONTACT'S CHECKLIST
Procedure #96-04-12-01, TP-1, Rev.0 PRR #

SESEEEEEENEEEE NN AR RN A AR R R RN AR N RN RN RN AR RA R RPN AR RN RSN FA R R RN

NOTE: The Interpretation Contacts can send any item to the PRC to review prior to implementation,
especially if the Interpretation Contact has a operation or safety concern.

BERARAAS AR AN RN R RN RN R R RN R R R RN AR AR RN R R R R AR R AR AR RN R RR NN R RR RN

1. CheciDNEtheM

All questions of Endlosure 3, Screening for of 10 CFR 50.59 are answered "No".
. mummmummpmnéy-m | am forwarding the applicable

completed enclosures to Document Control.

[] question of Enclosure 3, Screeni fw%phﬂﬂnrﬂmﬂtsuﬂ.mmmmd'ru'mthe
Im?pmnhtmﬂdduﬁulmﬁbﬂ review.

PRC and DNPO review is required prior to implementation. | am forwarding the applicable completed
enclosures to the PRC. I

[ 1 The activities as designated on Enclosure 1, Originator's Checklist, including those on Enclosure 1
with an asterisk. have been completed and are attached. "

[] 1 am forwarding the applicable completed enclosures to Document Control for issuance of this

temporary . o revision.

Mhis and other applicable enclosures have been properly completed and are being forwarded as stated above.

g# ‘;M / éff'”ff&
erpretation Contad ie

PRC and DNPO Review*

irman Mig ale

b If required

CR3 005083
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LCO Applicapility
1.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY
B e e e e e L e —————  — — — —— T,

Lco 3.0.1

LCOs shall be met during the MODES or other specified
anditiun: in the Applicability, except as provided in
LCO 3.0.2.

LCO 3.0.2

Upon discovery of a failure to meet an LCO, the Required
Act ' ons of the associated Conditions shall be met, except as
provided in LCO 3.0.5 and 3.0.6.

If the LCO is met or is no longer applicable prior to
expiration of the specified Completion Time(s), completion
of th: Required Action(s) is not required, unless otherwise
stated.

LCo 3.0.3

When an LCO s not met, except as provided in the associated
ACTIONS, and an associated ACTION is not met or provided,
the unit shall be placed in a MODE or other specified
condit‘on in which the Specification is not applicable.
Action shall be initiated within | hour to place the unit,
as applicable, in:

a. MODE 3 within 7 hours:
b. HODE 4 within 13 hours: and
c. MODE S within 37 hours.

Exceptions to this Specification are stated in the
individual Specifications.

Where corrective measures are completed that permit
operation in accordance with the LCO or ACTIONS, completion
of the actions required by LCO 3.0.3 is not required.

LCO 3.0.3 1s only applicable in MODES 1, 2, 3, and 4.

Lco 3.0.4

When an LCO is not met, entry into a MODE or other specified
condition in the Applicability shall not be made except when
the associated ACTIONS to be entered permit continued

{continued)

Crystal River Unit 3 3.0-1 Amendment No. 149




LCO Applicapitity
1.0

3.0 LCO APPLICABILITY

LCo 3.0.4
{continued)

operation in the MODE or other specified condition in the
Applicability for an unlimited period of time. This
Specification shall not prevent changes in MODES or other
specified conditions in the Applicability that are required
to comply with ACTIONS.

Exceptions to this Specification are stated in the
individual Specifications. These exceptions allow entry
into MODES or other specified conditions in the
Applicability when the associated ACTIONS to be entered
allow unit operation in the MODE or other specified
condition in the Applicability only for a limited period of
time,

Lo 3.0.5

Equipment removed from service or declared inoperable to
comply with ACTIONS may be returned to service under
administrative control solely to perform testing required to
demonstrate its NPERABILITY, the OPERABILITY of other
equipment, or varifables to be within limits. This s an
exception to LCO 3.0.2 for the system returned to service
under administrative control to perform the required
testing.

L0 3.0.6

When a supported system LCO 1s not met solely due to a
support system LCO not being met, the Conditions and
Required Actions associated with this supported system are
not required to be entered. Only the support system
Specification ACTIONS are required to be entered. This is
an exception to LCO 3.0.2 for the supported system. In this
event, additional evaluations and Timitations may be
required in accordance with Specification 5.6.2.16, "Safety
Function Determination Program.” [f a loss of safety
function is determined to exist by this program, the
appropriate Conditions and Required Actions of the
Specification in which the loss of safety function exists
are required to L. entered.

(continued)

Crystal River Unit 3 3.0
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS—Operating

Lco 31.5.2 Two ECCS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 1.

ECC5—0Operating
3.5.2

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more trains Al Restore train(s) to 72 hours

inoperable. OPERABLE status.

AND

At least 100% of the

ECCS flow equivalent

to a single OPERABLE

ECCS train available.
B. Reguired Action and B.1 Be in MODE 3. & hours

associated Completion

Time not met. AND

B.2 Be in MODE 4. 12 hours

e e e e S

Crystal River Unit 3

3.5-4
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3.7 PLANT SYSTEMS

31.7.5 Emergency Feedwater (EFW) System

LCo 3.7.5 Two EFW trains shall be OPERABLE.

*.--q.--ii--——imTE

EFwW System
3.7.5

Only one EFW train, which includes a motor driven pump, is
required to be OPERABLE in MODE 3 with steam generator
pressure < 200 psig.

APPLICABILITY: MODES 1, 2, and 3.

e

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One steam supply to A.l Aestore steam supply 7 days
*he turbine driven EFW to OPEMABLE status.
pump inoperable. AND
10 days from
discovery of
failure to
meet the LCO
B. One EFW train B.] Restore EFW train to 72 hours
inoperable for reasons OPERABLE status.
other than AND
Condition A.
10 days froa
discovery of
failure to
meet the LCOD
(continued)

Crystal River Unit 3
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EFW System
1.71.5

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

C. Reguired Action and €.1 Be in MODE 1. & hours
associated Completion
Time of Condition A AND

or B not met.
C.2 Be in MODE 4. 12 hours
D. Two EFW Ytrains D.1 Initfate action to Inmediately
inoperable. restore one EFW train

to OPERABLE status.

[ —— S RSN R e B el B S
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3.8 ELECTRICAL POWER SYSTEMS

AC Sources—Operating

i.e.l

1,8.1 AC Sources—Operating
LCO 3.8.1 The following AC electrical power sources shall be OPERABLE:
a. Two qualified circuits between the offsite transmission
network and the onsite Class 1E AC Electrical Power
Distribution System; and
b. Two emergency diesel ?lnlrltnr: (EDGs) each capable of
supplying one train of the onsite Class LE AC Electrical
Power Distribution System.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTIONS

[ R T e R R R e e — N e = e S, Ll L AL LLLLLLLLS S

CONDITION REQUIRED ACTION COMPLETION TIME
A. One required offsite A.l Perform SR 3.8.1.1 1 hour
circuit inoperable. for OPERABLE required
offsite circuit. AND
Once per
8 hours
thereafter
AND
A.2 Declare required 24 hours from
feature(s), with no discovery of no
offsite power offsite power
available, inoperable | to one train
when its redundant concurrent with
required feature(s) inoperability
are inoperable. of redundant
required
feature(s)
AND
(continued)

Crystal River Unit 3 1.8-1] Amendment No. 14%




AC Sources-—Operating

1.8.1
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. (continued) A.3 Restore required 72 hours
offsite circuit to
OPERABLE status. AND
6 days from
discovery of
failure to meet
LCO
B. One EDG inoperable. B.1 Perform SR 3.8.1.1 1 hour
for OPERABLE offsite
circuit(s). AND
Once per
B hours
thereafter
AND
B.2 Declare required 4 hours from
feature(s), supported | discovery of
by the inoperable Condition B
EDG, inoperable when concurrent with
its redundant fnoperability
required feature(s) of redundant
are inoperable. required
feature(s)
AND
B.3.1 Determine OPERABLE 24 hours
EDG 1s not inoperable
due to common cause
fatlure.
B.3.2 Perform SR 3.8.1.2 24 hours
{.r OPERABLE EDG.
AND
{continued)

Crystal River Unit 3
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ACTIONS

AC Sources—Qperating

3.8.l

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. (continued) B.4 Restore EDG to 72 hours
OPERABLE status.
AND
€ days from
discovery of
failure to meet
LCO
C. Two required offsite €.l Declare required 12 hours from
circuits inoperable. feature(s) inoperable | discovery of
when 1ts redundant Condition C
required feature(s) concurrent with
are inoperable. inoperability
of redundant
required
feature(s)
AND
C.2 Restore one required 24 hours
offsite circuit to
OPERABLE status.
(continued)

Crystal River Unit 3
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AC Sources—Operating

3j.a.l
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
D. One required offsite | —=cececcce--- NOTE-=e=cmccncna-
circuit inoperable. Enter applicable Conditions
and Required Actions of
AND LCO 3.8.9, "Distribution
Systems—Operating,® when
One EDG inoperable. Condition D is entered with
no AC power source to one
train.
D.1 Restore required 12 hours

offsite circuit to
OPERABLE status.

QR
D.2 Restore EDG to 12 hours
OPERABLE status.
E. Two EDGs inoperable. E:1 Restore one EDG Lo 2 hours
' OPERABLE status.
F. Reguired Action and F.l Be in MODE 3. 12 hours

associated Completion
Time of Condition A, AND

B, C, D, or E not met.
F.2 Be in MODE 5. 36 hours

G. Three or more required | G.1 Enter LCO 3.0.3. lemediately
AC sources inoperable,

e e et T e . e A e i e P L T i P e s o el

Crystal River Unit 3 3.6-4 Amendment No. 149
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