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Licensee: Florida Power and Light Company
9250 West Flagler Street
Miami, FL 33102

Docket Nos.: 50-250 and 50-251

Facility Name: Turkey Point 3 and 4

License Nos.: DPR-31 and DPR-41

Inspection Conducted: June 17-July 7, 1991

Inspector:
M. D. Hun ate ~igned

Accompanying Personnel: M. N. Mi1 ler
N. Merriweather
R. Moore

Approved by:
M. B. S lock, Chief
Plant Sy tems Section
Engineering Branch
Division of Reactor Safety
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SUMMARY

Scope:

This special announced inspection was conducted in the areas of licensee pre-
operational test activities associa1,ed with the Emergency Power System (EPS)
Enhancement Project at Turkey Poin..

Results:

In the areas inspected, violations or deviations were not identified'll
testing reviewed was found to meet the intent of the test procedures examined.
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REPORT DETAILS

~ Persons Contacted

Licensee Employees.

*Arias, J., Technical Assistant to Vice President
"Bible, C.R., Electrical Engineer
*Bladow, W., Quality Assurance (QA) Manager
"Hale, S.T., Site Engi.neering Manager
!Huenniger, L., Start up Superintendent
*Jenkins, D.B., Engineering, Electrical Juno Plant Nuclear
*Kaminskas, V., Operations Superintendent
Knorr, J.E., Regulatory Compliance Supervisor

!Kundalker, R., Electrical Enhancement Project Engineer
"Pearce, L.W., Plant Manager
"Powell, D.R., Licensing Superintendent
!Tomonto, R.J., Licensing Engineer
*Varona, F.T., Supervising Engineer

Other licensee employees contacted during this inspection included
craftsmen, engineers, technicians, and administrative personnel.

NRC Resident Inspectors

"!Butcher, R., Senior Resident Inspector
*!Schnebli, G., Resident Inspector
*!Trocine, L., Resident Inspector

*Attended EPS exit meetings on July 7, 1991
!Attended Electrical Distribution System- Battery Chargers exit meeting on
June 28, 1991

2. Purpose:

The purpose of these inspections was to review the implementation of the
licensee pre-operational test program for the EPS (Emergency Power System)
Enhancement Project. This testing addressed operability of the newly
installed Unit 4 Emergency Diesel Generators (EDG), modifications to the
existing Unit 3 EDGs, newly installed sequencers, and other electrical
equipment associated with the onsite EPS.

EDG Testing

During the week of June 17-21, 1991, regional inspectors reviewed the
documentation of EDG 4B testing, witnessed the conduct of testing on
EDG 4A, the battery chargers and the sequencer.

The inspectors reviewed the documentation of the EDG 4B
pre-operational testing with particular emphasis on identification
and resolution of test exceptions and deficiencies. Test procedures



e
were appropriately detailed and annotated following completion of
each step. Acceptance criteria were stated and conformed to design
and licensing requirements. Test results were well documented and
appropriately reviewed. Test exceptions were relatively minor.
Exceptions were properly evaluated and resolved. Overall, pre-
operational testing of EDG 4B, as demonstrated by test documentation,
was properly planned, implemented, and reviewed.

The conduct of EDG 4A pre-operational testing was observed by the
inspectors. During thi s week the 35 start reliability test'as in
progress'his portion of the testing was appropriately covered by
procedures. Test personnel verified test prerequisites prior to test .

initiation. Overall, the conduct of testing was adequate. The
inspectors noted two issues which are discussed in the following
paragraphs.

The first issue involved the performance of actions not addressed in
the procedure. Following the completion of each EDG run during the
35 start reliability test, the air start system was isolated from the
EDG. Test personnel stated the reason for this action was to prevent
inadvertent start of the EDG during the cool down period. The
inspectors noted a rapid pressure decrease in the short run of piping
downstream of the isolation valve immediately after the valve was
closed, indicating considerable air leakage in this area. In
addition to preventing inadvertent EDG starts, closing the isolation
valves coincidentally prevented cycling of the air start air
compressors during the 1 to 2 hour cool down period. The licensee
discontinued this action after discussion between the inspectors and
test staff. The air leakage was particularly due to test equipment
connections. All leaks were corrected following the reliability
test.

S

Isolation of the air start system provided no apparent impact on the
validity of the reliability test. Such actions, however, should be
addressed by procedure. The test program included a mechanism for
accomplishing on-the-spot-changes although it was not employed in
this case. Due to the licensee's overall conservatism demonstrated
in pre-operational test activities and the lack of safety signifi-
cance or impact on test validity, this item was not identified as an
enforcement issue.

The second issue involved the licensee's comprehensive review of a

test event. On start 829 although the EDG started and achieved the
required voltage and frequency, the generator output breaker would
not close, permitting the required one hour loaded run. Trouble
shooting identified the cause as an electrical ground on the
synchronizing cir cuit within the EDG control cabinet. The test was
secured. The event was reviewed by the Joint Test Group (JTG) for
impact on reliability test. The JTG consisted of test, engineering,
and operational staff which met to evaluate pre-operational test
issues. Test and engineering staff demonstrated to the JTG and NRC



inspectors that this circuit would be bypassed in the emergency mode.
Start 829 was therefore identified as an . invalid failure. The
problem was corrected and the testing resumed.

b. Electrical Pre-operational Tests

The licensee performed pre-operational tests for systems added or
modified by the EPS Enhancement Project. These tests were performed
by the licensee to demonstrate that the systems were capable of
performing their required design functions. The inspectors observed
portions of these 'tests and reviewed the procedures for previously
completed test

The inspectors observed portions of the following pre-operational
tests:

804.043 Unit 3, Train B Emergency Bus Load Sequencer 3C23B-1
804. 121 Unit 4, Train B Emergency Bus Load Sequencer 4C23B-1
804.091 Load Sequencer 4B Input/Output Activation
804-121 Swing Bus 3D and Transfer Switch 4S75

During these tests, the inspectors noted that the test engineers were
very knowledgeable and acted in a professional manner. The steps in
each procedure were followed. The test log was up to date. The Test
Exception Reports (TER) were clear and concise. There were very few
On-The-Spot Changes (OTSC). Overall, the pre-operational testing
observed was very satisfactory.

The inspectors reviewed the procedures for completed electrical pre-
operational tests. During these reviews, the inspectors examined the
test data, TERs, OTSCs, the test logs, and the retesting. These
items were reviewed to determine if the pre-operational tests were
performed as required. They were also reviewed to verify the systems
successfully demonstrated design requirements and the intended
functions were met. The following electrical pre-operational tests
were reviewed:

804. 119 Unit 3, Train A Emergency Bus Load Sequencer 3C23A-1
804.043 Unit 3, Train B Emergency Bus Load Sequencer 3C23B-1
804. 121 Unit 4, Train B Emergency Bus Load Sequencer 4C23B-1
804.074 Load Sequencer 3B Input/Output Actuation
804.078 Load Sequencer 4A Input/Output Actuation
804.091 Load Sequencer 4B Input/Output Actuation
804. 122 Motor Control Center 3K
804. 155 Motor Control Centers 3L and 3M

804. 123 Motor Control Center 4D
804. 124 Motor Control Centers 4J and 4K
804. 154 Motor Control Centers 4L and 4M

804. 127 Swing Bus 3D and Transfer Switch 3S75
804. 128 Swing Bus 4D and Transfe~ Switch 4S75
804. 152 Unit 3 Load Center Transformer



804.153 Unit 4 Load Center Transformer
804. 147 RCP 3A Iso 1 ati on Swi tch Modificati on
804.148 RCP 4A Isolation Switch Modification

c. Sequencer 3B Relay Failure

During the performance of pre-operational test 0804.043 (logic
testing) for Sequencer 3B, stripping relay 12725/3B1 failed. The
relay coil short ci rcuited causing the power feeder breaker 3P06-22
to trip. The solid state outputs from the programmable controller
drives 56 relays that are used for bus stripping, bus loading
(sequencing), and bus blocking during testing. The failed stripping
relay was an ASEA Brown Broveria (ABB) Model RXMH-2 (120 Vac) type. *

The inspector discussed the relay fai lure with licensee engineering
personnel to determine the interim disposition. - Nonconformance
Report (NCR) N-91-0747 was written to identify the failed relay and
address the engineering evaluation and corrective action needed.

The engineering interim disposition for NCR No. N-91-0747 was as
follows:

Evaluation - The short circuit failure was caused by improper.
installation of the insulation tape between the coil and the
terminal. Since this design has been in existance since 1960
and thousands of relays have been manufactured with no problems,
there is no design deficiency with the coil. The problem is a

manufacturing defect.

Corrective Action — An inspection of RXMH-2 relays will be
performed by ABB factory technicians at the site to determine if
the coils have been manufactured in accordance with factory
procedures. The initial inspection of 50 relays as a

representative sample as recommended by MIL-STD-105 will be
performed to establish coil reliability-. These 50 samples will
be from spares and the training sequencer. The Maximum
Allowable Rejects (MAR) for the first 50 samples is 0. If any
failures are found, another sample of 200 relays will be tested
with one MAR. If this is exceeded, then 315 relays will be
tested with an MAR of two. If this is exceeded, all relays will
be tested. The inspectors considered the interim engineering
disposition for NCR No. N-91-0747 appropriate and adequate to
determine if any other relays were defective.

d. Battery Chargers

A regional inspector was on site during the week of June 24-28 and
witnessed special start up testing of battery chargers 3A1, '3A2, 4A1

and 4A2. The purpose of the testing was to demonstrate that the
battery chargers while in parallel operation would load share within
10 percent of the battery charger rating. The battery chargers are



rated at 400 amperes full load, thus the maximum allowable deviation
was 40 amperes. Previous testing of battery chargers 3Bl and 3B2
failed to achieve load sharing over the entire range of charger
oper'ation. At very low bus load currents the licensee found that one
charger woUld assume all the load and the other charger would idle in
standby with the thyri stor gate circuit de-energized and the no
output alarm light would remain on. Based on this testing and review
of the load sharing test data from factory. test the licensee began
evaluating possible options to resolve the battery 'charger load
sharing concern. One of the possible options involved requesting a
Technical Specification change from NRC to allow an alternate method
to verify charger operability. [The charger that is carrying the
largest load will be switched off by opening the DC output breaker or
the AC input breaker allowing the other charger to accept and supply
the load].

The testing on chargers 3A1, 3A2, 4A1, and 4A2 was performed in
accordance with "Battery Charger Preoprational Test procedures DTS
3DC01-E-00101 and DTS 4DC03-E-00101, respectively. The licensee also
had the vendor representatives on site to assist in evaluating the
problem of getting the chargers to load share over the entire
operating range. Chargers 4A1 and 4A2 were found to load share with
no adjustments needed. The test procedure also contained a step to
open the DC output breakers on chargers 3A2 and 4A2 while at full
load to verify that chargers 3A1 and 4A1 assumed the load. During
this step the charger's 480 YAC input breaker tripped for both
chargers 3A2 and 4A2. Further investigation revealed that the 480
VAC breakers had adjustable trip settings which are normally set at
the maximum by the manufacturer. Based on information provided by
the licensee the settings on at least two of the chargers were
different. To resolve this issue the licensee indicated that all the
480 VAC breaker's trip setting would be properly adjusted.

The tests observed were performed in a professional manner.
Communications were adequate and procedures were followed. The test
results were well documented and the acceptance criteria were met.
The only outstanding concerns were:

(1) the vendor manual was not complete for Turkey Point battery
chargers, and

(2) the 480 VAC input circuit breakers were not verified to be at
the proper setting.

The licensee informed the inspector that the vendor manual will be
updated and that all 480 VAC input breakers will be inspected for
proper getting. The inspector had one concern that if the Technical
Specifications were revised to allow other methods to verify charger
operability such as opening the DC output breaker then the licensee
should consider monitoring the DC power during pre-op testing on the
sequencer to assure that no over-voltages occur on the DC system.



These issues were examined during the following NRC inspection and
found acceptable.

In addition, the inspectors reviewed the'ompleted tests for the
battery chargers. In response to NRC concerns, the licensee
initiated a special battery load sharing procedure. Start up Field-
Procedure, SFB 22 was implemented to supplement the pre-operational
tests. The pre-operational tests did not require that the load
sharing function be tested. These final tests were reviewed by the
inspectors and were acceptable. The battery chargers load shared as
required.

e

Load Sequencers (Software)

The new load sequencers for the four emergency diesel generators use
solid state programmable logic controllers (PLC) instead of hard-
wired logic and timing relays. The logic .and timing functions are
performed by the PLCs according to the software (program). The
inspectors examined the logic and timing drawings to determine if the
software (programs) would meet the design requirements. In addition,
the inspectors observed testing of the software to verify required
operations.

The software for the PLCs includes three functions, process, manual
test, and automatic test. The process function is the actual
shedding/sequencing of loads. The manual test allows plant personnel
to monitor the various shedding/sequencing logic scenarios program.
These scenarios are manually selected and are observed on panel
indicating lights. The automatic test function, when selected,
continuously monitors the inputs, outputs, and logic programmed in
the PLC. The manual and automatic test functions are automatically
terminated during a real "process" function.

The licensee had a "spare" 1'oad sequencer installed in the training
facility. The inputs were simulated with switches mounted on a "test
box." The outputs were monitored by a real time digital seouence of
events recorders. A line printer was connected to the recorder to
provide "hard copy" readout. - The licensee demonstrated the PLC
software to the inspectors using this setup. All the load shedding/
sequencing scenarios tested are listed as follows:

(1) Loop
(2) Loop w/Loca
(3) Loop followed by Loca
(4) Loop w/Loca other Train (same Unit)
(S) Loop w/Loca other Unit
(6) Loop w/Loca w/HHCP or

Loop w/Loca w/HHCP (<13 seconds)
(7) Loop w/Loca w/HHCP (>13 seconds)
(8) Loop followed by Loca other Unit
(9) Loop followed by Loca other Train



(10) Loop
(11) Loop
(12) Loca
(13) Loca
(14) Loca
(15) Loca
(16) Loca
(17) Loca
(18)'oca
(19) Loca
(20) Loca
(21) Loca
(22) Loca
(23) Loca
(24) Loca

Loop

Where:

followed by Loca w/HHCP
followed by Loca w/HHCP (>13 secoods)

followed by Loop .

s/HHCP or Loca w/HHCP (<13 seconds)
w/HHCP (>13 seconds)
w/HHCP (>13 seconds) followed by Loop
w/HHCP followed by Loop
other Unit followed by Loop
other Unit followed by Loop w/EDG FAILURE
w/EDG loaded to offsite power
followed by Loop other Unit
other Train followed by. Loop
w/HHCP w/Loop both Units
both Trains w/HHCP (>13 seconds) both Trains followed by
both Units

Loop =
Loca =
HHCP =

Loss Of Off Site Power
Loss of Coolant Accident
HIGH Containment Pressure/Containment Spray
Actuation
concurrentw/

I

"Followed by" Tests conclude'll initial actuation before
initiating "Followed by" Actuation.

The inspectors examined the "hard copy" printouts of the software
tests to verify design compliance. The software examined appeared to
meet the design requirements. However, the inspectors identified one
programming technique that needed further explanation. In the 24
different process scenarios, many of the logic functions required are
identical. The PLC program contains the logic for these functions
one time and then "daisy chains" them throughout the program. This
method is acceptable for programming and will work satisfactorily.
However, the program is difficult to understand and changes to
software are difficult to implement. 'n-line troubleshooting may be
extremely difficult due to this programming method. Any future
changes could affect the "daisy

chains�

" The inspectors noted that
individual, independent subroutines may be more desirable for
operators and IEC technicians to understand. They may also be easier
to implement if future changes in software would be needed.

During these tests, the inspectors noted the tests were performed in
a professional manner.

Damaged Cable

During the period of June 10-12, a regional inspector was at the site
to review the overall testing program to determine the sequence of
functional and pre-operational tests. During the inspection
deficiency reports related to cable installation were reviewed along
with the methods for determining if any damage had occurred during



the pulling operations. A special testing program was established as
the result of one cable that was damaged during installation. During
testing of cable 385007/3850-3803/P, Phase 8 was found shorted to
ground due to damaged insulation. An evaluation was per formed to
determine the cause of the cable insulation damage. It was
determined that the installation was extremely difficult to perform
and required the installer to physically support the cable in a

very limited space thus the cable may have been dragged over the edge
of a pull through condulet causing the insulation damage. The cable
was re-pulled [using different pull points that were still within the
pulling tension limits for the type cable being installed] and
retested satisfactory.

e. gA Audits

The inspector reviewed the results of two gA Audits Nos. (}AO-PTN-
91-014 and gAO-TPN-91-026. The first audit examined the performance

,
of the Joint Test Group (JTG) in reviewing completed test results,
the installation and testing of the Unit 3 load center transform. rs,
the operator re-qualification program training for the design changes
for the EPS and the root cause analysis for the cause of a Unit 4
Start-up Transformer trip during the "8" 4kY Bus Outage. The audit
identified one finding regarding the observation of engineering hold
points for the core reload and mode change in that the process
documents did not preclude bypassing these hold points.

The second audit reviewed the installation and testing of the Fire
Protection Systems in the 4A and 48 diesel generator room, the early
phase testing of the new Unit 4:- emergency diesel generators (EDG),
and the modifications to the existing EDGs now assigned to Unit 3.
There were no audit findings identified in these areas.

24 hour 38 EDG Test Run

During this time frame the inspector observed the start of the
24-hour load run for the 38 EDG. During the first two hours the
EDG was operated at 110 percent (2750 kw) of capacity and then
returned to full load (2500 kw) for the remaining 22 hours. This
test was performed to verify that modifications made to the governor,
the turbo-charger, and the addition of a 20 minute cool down idle
cycle for engine cooling did not impact on the operation of the
diesel engine. At the end of the 24-hour run, the inspector observed
the full load rejection test performed to insure that the engine
would not over speed on loss of generator load. The portions of the
test observed were satisfactory.

Exit Interviews

Exit interviews were conducted on June 21, June 28, and July 12, 1991.
Proprietary information is not contained in this report. No dissenting
comments were received by the licensee.


