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SUMMARY

During the summer of 1985, several nuclear plants in the United States were
affected by lightning strikes. To alert licensees of the problems that were
experienced by nuclear units, the Office of Inspection and Enforcement issued
Information Notice 85-86, “Lightning Strikes at Nuclear Power Generating
Stations" on November 5, 1985. To assess the impact that lightning strikes
have had on operating nuclear plants, and to determine the safety implications
of the effects of lightning, AEOD conducted a search of the licensee event
report (LER) data base and a review of the events thus obtained.

The search identified 62 events involving lightning for the period 1981 to
1985. The 62 events occurred at 30 plant sites and involved 32 reactor units.
In comparing the the number of lightning events, the geographic location of
the affected units and the annual lightning strike density at the location, a
direct correlation between the annual lightning strike density and the number
of events is noted.

The data show that the systems affected are: (1) the offsite power system, (2)
the safety-related instrumentation and control systems, (3) the meteorological
and weather systems, (4) the radiation, gas and effluent flow monitoring
svstems, and (5) the air intake tunnel halon system.

This report documents the review of the events with regard to how lightning
strikes affected these systems. The report includes the findings of the

review and concludes that although lightning strikes have adversely affected
the operation of some nuclear plants, in most cases, there has been no signi-
ficant degradation of safety and minimal equipment damage. In particular cases
where damage has been extensive or where failures caused by lightning strikes
have been repetitive, the licensees have taken corrective actions to reduce the
consequences of future strikes. Since the Office of Inspection and Enforce-
ment has recently issued an information notice on lightning strikes at nuclear
plants to alert licensees of some of the problems experienced, the report
suggests that no further actions be taken at this time.



1.0 INTRODUCTION

Generd! Design Criterion 2 (10 CFR 50, Appendix A) requires that structures,
systems and components important to safety be designed to withstand the effects
of natural phenomena. Although GDC 2 does not specifically cite lightning as
an example of a natural phenomenon, nuclear plants, in general, «re designed
to be protected from lightning strikes prevalent at the sites; where the plants
are located. During the summer of 1985, several nuclear plants in the United
States were affected by lightning. In many cases the lightning caused the
affected plant to trip; and in some cases, only an isolated system, like the
meteorological system, was affected. To alert licensees of operating plants
of the potential problems due to lightning, the Office of Inspection and
Enforcement issued Information Notice 85-66, "Lightning Strikes at Nuclear
Power Generating Stations" on November 5, 1985.

As a result of these events and to assess the adequacy of the protection
provided, a search for and review of lightning events at nuclear plants was
initiated to determine the effects that lightning strikes have had on
safety-related systems at operating nuclear plants. Searches of the data bases
of operational events from 1981 to the end of 1985 were performed.

Sixty-two events involving lightning were identified. These 62 events are
contained in the 61 licensee event reports (LEPs) listed in Appendix A of
this report. The appendix also includes the abstracts of the events involved.
It should be noted that only those lightning-induced events that affected
systems important to safety, and/or are required by regulations to be
reported, are included. That is, all incidents of lightning strikes at, or
near, a nuclear plant are not included because they are not reportable.

2.0 DISCUSSION

2.1 Geographic Distribution of Lightning Events

The 62 events occurred at 30 plant sites and involved 32 reactor units. The
units affected and the number of events involved are summarized as follows:

Plant Name Number of Events/Plant

Bio Rock Point, Brunswick 1, Byron 1,

Catawba 1, Connecticut Yankee, Cooper,

Davis-Besse, D.C. Cook 1, Duane Arnold,

Fitzpatrick, Hatch 1, McGuire 2, Shoreham,

Summer 1, Turkey Point 3, Vermont Yankee,

Waterford 3 1

Arkansas Nuclear One 2, Farley 2, Grand
Gulf 1, Maine Yankee, Peach Bottom 3,
Pilarim, Susquehanna 1, Susquehanna 2,

St. Lucie 2, Wolf Creek 2
Yankee Rowe 3
Browns Ferry 1, Crystal River 3 5

McGuire 1, IM] 2 6
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The above data, displayed on a map of the United States with all the operating
nuclear plants located on it, is shown in Figure 1. As seen on the map, all
the reactor units which suffered lightning-involved events are located in the
mid-western amd eastern regions of the U.S. The majority (55 events) involved
units east of the Mississippi River. Since the total number of lightning
strikes at the plant site are not reportable or reported, an indirect measure
of susceptibility of plants to lightning strikes was developed based on the
lightning strike density for the region in which the plant is located. Figure 2
(obtained from Reference 1) is a contour map of mean lightning strike density
for the coatiguous U.S. When Figure 1 is compared to Figure 2, a direct
correlation between lightning strike (i.e., ground flash) density and the
number of lightning-caused events at nuclear units is seen. That is, the
plants with the higher number of lightning events are located in geographic
regions of high lightning strike density. For example, certain sections of
Florida and Alabama have a mean annual ground flash density of 10 to 12
flashes/square-km, and plants such as Crystal River 3, St. Lucie 2, Farley 2
and Browns Ferry 1, which have suffered multiple lightning events, are located
in those sections. There are exceptions to this correlation, such as some of
the nuclear plants located in the New England region (Yankee Rowe, Pilgrim and
Vermo:-t Yankee). These plants have experienced multiple lightning-induced
events, but are located in regions with a mean annual lightning flash density
of only 2 to 3 flashes/square-km. This situation could be due to the design
and installation of lightning protection equipment at the plants located in
regions of low lightning strike density. (See Reference 2 for details of a
study t?at assessed the effectiveness of lightning protection at nuclear power
plants.
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2.2 Seasonal Distribution of Lightning Events

The 62 events were tabulated by the month and the year of occurrence. The
results are presented in the following table.

Table 1--Events by Year and Montt

Year Jan. fer."rgr,vApf:Vﬂgﬁ_ Jun. Jul. Aug. Sep. Oct. h;ﬁ.chp; Totals

One conclusion evident in Table 1 is that lightning-induced events are
clustered during the summer months when thunderstorms prevail. Table 1 als¢
shows that the total r ber of lightnir event experier ed annually t t he

natior nuciear fant )Y more or lec constant.

Weather and Meteorological syster

Radiation, G
Monitoring systen

Air Intake

TU' ne¢

A discussion of each of these systems the nuclear units involved and how they
were affected by the lightning strike follow

Offsite Power Syster

Of the y
the offsite power systenm The following is the list of plants that fall into
this categ ry, with the number of events involy

b events, ZY were categorized as lightnir induced events affecting




Plant Name Number of Events/Plant

Connecticut Yankee, Pilgrim, Cook 1,
Crystal River 3, Fitzpatrick, Summer 1

Grand Gulf 1, McGuire 2, Davis Besse,
Catawba 1, Wolf Creek, Waterford,
Shorehan

—

Maine Yankee, Susquehann> 1,
Susquehanna 2, Peach Rottom 3 y

Yankee Rowe 3

McGuire 1

Total 29

.
t
Pennsylvania or Massachusetts. Since these states are in regions of med
] 1
|

ightning flash density, the data would suggest that the level of

0‘,0.

tnagverte

) + ' v . ) | . . 4
( ne emergency diest generator ih1s was caused by the lightning ind

voitage transients in the offsite power system which in turn actuated the

>

to the undervoltage circuitry to correct the problen

1

McGuire units have initiated sii 1Y [!i‘.".

and the licensees f

tantanoniie 4 . 2 . 4 \ .
instantaneou undery tage relay 0of the safety-related bus¢ ssocl1ated wi

' B ¢ v < 1
the diesel agenerators. The licensee for Catawba 1 has made design modifica

Of these 29 events, seven led to a reactor t due to lightning affecting
the offsite power system. Yankee Rowe, Susq nna 1 and Peach Bottom 3 eact
experienced two reactor trips, and Susquehanna 2, one reactor trip. (For more
information on these events refer to Appendix A for LERs 50-029/82-019 &
83-022, 50-387/84-028 & 029, 50-278/85-018 and 50-388/85-025). The effect

on the offsite power system (e.g., partial loss, breakers tripping and re
voltage surges) often caused probler in the onsite power syster leading t
loss of some operating equipment (e.qg., generator trip, reactor coolant pun
trip, loss of transformers) The loss of operating equipment, in turn, w
cause a re r trip. The plants that experienced reactor trips (due to the
effects of lightning on the offsite power system) are all located ir

liahtninag protection provided at these plants (or for the offsite power svster
nnluid . ] y T | "

supplying these plants) may be inadequate. The lant and equipment involved,

nowever, did not sustain serious damage and, except for the reactor trip syste




Voltage sur?es or spikes in the implant eiectrical distribution systems,
induced by lightning strikes on offsite transmission lines, were the cause of
all the events at Summer 1, Wolf Creek and Shoreham and one of the events at
McGuire 1 (LER 50-395/83-074; 50-482/85-055 & 071; 50-322/85-040; and
50-369/82-046) .

Except for the event at Waterford 3 (85-054), all of the events involved a
partial loss of offsite power (e.g., loss of a transmission line, trip of
sections of the switchyard, transformer trip). In some cases the event occurred
while the unit was at power and the partial loss did not affect plant operation.
In other cases the event occurred while the plant was shutdown, and the partial
loss had no significant effect on the unit.

At Waterford 3, while the unit was shutdown, a lightning strike caused the
loss of all offsite power for one half-hour duration. The lightning caused
the complete loss of the grid. (Two fossil units connected to the ring grid
also tripped.) The emergency diesel generators started and energized the
vital buses as designed.

In all 29 events, except for an occasional lightning arrestor or insulator
failure, very little equipment damage occurred. No safety-related systems or
equipment were damaged.

2.3.2 Safety-Related Instrumentation and Contro) Systems

Nine of the 62 events involved lightning-induced problems on implant
safety-related instrumentation system and equipment. Examples of such
problems are: blown fuses of inverters and control rod power supplies,
inadvertent actuation of multiple channels of the main steam line radiation
monitors and pressurizer pressure, and damaged electronic components. The
following is a list of the nine events and the units involved:

Plant Name Number of Events/Plant

Big Rock Point, Brunswick 1,
Grand Gulf 1, Byron 1,

Turkey Point 3 1
Farley 2, ANO 2 2
Total S

Six of these nine events resulted in a reactor trip. The trip at Turkey Point 3
(85-019) involved the spurious actuation of multiple reactor protection system
channels of pressurizer pressure. Brunswick 1 tripped because the main steam
line radiation monitors actuated (84-025). ANO 2 tripped from 100 percent power
due to voltage spikes on Core Protection Calculator channels 2 and 4 (85-016).
The two events at Farley 2 (84-004 and 85-010), and the one at Byron 1 (55-068),
involved reactor trips due to power range neutron flux high negativ. rate,
which were caused by control rods dropping into the core. Lightning apparently
caused surges in the distribution system ard tripped multiple power supplies
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in the control rod drive system. These events raise some concern regarding
the adequacy of the protectior provided at these plants for mitigating the
effects of lightning. In all cases where multiple channels of safety-related
instruments were affected, the failures were to the "fail-safe" state and the
plant was able to be safely shut down. Of these events the one that occurred
at Byron 1 was the most significant.

The lightning event at Byron 1 also involved failures of several channels of
safety-related instruments and equipment. Byron 1 was operating at about 11
percent power on July 13, 1985 when a severe thunderstorm occurred in the
vicinity of the plant. A lightning bolt apparently struck the Unit 1 containment
building and induced voltage surges in instrumentation and control cables in
one of the four containment penetration areas. The voltage surges failed four
power supplies in the control rod drive system which resulted in several
control rods dropping into the reactor core. A power range negative flux rate
reactor trip occurred immediately. In addition to the reactor trip, damage to
plant instrumentation and equipment also occurred. Instrumentation and
equipment affected included: protection system channel Il instruments, train B
solid state protection system components, meteorological tower instruments,

rod drive power supplies and loose part monitoring instruments. Some security
equipment was also damaged. (See 85-068 for details of the event)

As seen on Figures 1 and 2, Byron is located in a region of medium lightning
activity (6 flashes/square-kn.). As such, is not expected to be subjected to
many lightning strikes. However, because of the damage sustained during this
strike, the Ticensee modified the lightning protection system of the containment
striucture to minimize the effect of any future strikes. To ensure that
!ightning strike currents are carried directly to ground, the containment
lightning protection grid has been isolated from structural steel and new
conductors have been routed from the grid to the station ground mat. These
corrective actions should improve the protection provided to the safety-related
instrumentation systems and equipment at Byron 1.

2.3.3 Meteorological, Weather and Environmental Systems

Twelve of the 62 lightning events caused failures in systems isolated from the
nuclear plant, such as meteorological, weather or environmental towers and
stations. Lightning strikes in the vicinity of these systems have failed
instruments in the system by causing electronic component damage and blown
fuses. The plants involved and the number of events experienced are as
follows:

Plant Name Number of Events/Plant
Browns Ferry 1 5
Crystal River 3 a4

Vermont Yankee, Cooper,
™I 2 1

Total 12
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Browns Ferry 1 and Crystal River 3 are located in areas of high mean annual
lightning strike density. Yet all of the events that occurred at Browns Ferry 1
(the meteorological station is common to all three Browns Ferry units) and four
of the five experienced by Crystal River 3, affected systems physically

isolated from the stations themselves. This suggests that the lightning
protection provided at these plants has been effective. It should also be

noted that the five events at Browns Ferry occurred in 1981 and 1982, and the
four events at Crystal River 3 occurred in 1981, 1982 and 1983. In the last 2
years, there have been ro events reported 2t these sites. Apparently the
corrective actions takeii at these units have been effective in reducing
lightning-induced damage to these systems.

ee3.8 Radiation, Gas and Effluent Flow Monitors

Seven of the lightning-induced events involved problems with radiation,
effluent flow or stack gas/offgas monitors. The majority of the problems were
due to voltage surges induced by the lightning strikes. In all cases, the
failures were associated with instruments confined to a particular location
and involved no serious consequence. The number of events and the plants
involved are as follows:

Plant Name Number of Events/Plant

Pilgrim, Hatch 1, Arnold,
McGuire 1, Wolf Creek

St. Lucie 2

Total 7

St. Lucie 2 is located in a zone of high iightning strike density but has
experienced on'y two events (both occurred on October 24, 1983, and were

apparently caused by the same lightning strike). This suggests that the
lightning protection provided at St. Lucie has been adeauate.

2.3.5 Air Intake Tunnel Halon System

Five events involved a spurious actuation or inoperability of the air intake
tunnel halon system (and auxiliary and fuel handling building supply and

exhaust fans) due to lightning flashes actuating certain ultraviolet detectors
located in the air intake structure. A1l of these events occurred at TMI 2 in
1982 and 1983. Since then no additional events have been reported, suggesting
that the corrective actions taken have been appropriate.

3.0 FINDINGS AND CONCLUSIONS

Based on a review of the sixty-two lightning-induced events that occurred at
operating U.S. nuclear plants during the period from 1981 to 1985, the following
findings and conclusions are presented:

1. The plants that experienced the lightning events are located in the
mid-western and eastern regions of the United States. The majority (55
of the events) involved units located east of the Mississippi River.
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2. There appears to be a direct correlation between the lightning strike
density in a region and the number of lightning events experienced by a
nuclear unit in that region. Exceptions to this correlation (e.g., the
number of events experienced by certain plants located in the New England
region) are probably due to inadequacies in the design and/or installation
of the lightning protection systems.

3. The data suggests that the total number of lightning-induced events
experienced each year by the operating nuclear plarts in the U.S. is
approximately the same and is likely to remain so, without additional
improvements in protection.

4. Systems affected by lightning strikes have been: (1) the offsite
power systems; (2) onsite safety-related instrumentation and control
systems; (3) radiation monitoring systems; (4) weather and meteorological
systems; and (5) air intake halon system (at TMI 2).

5. Of the 62 events studied, 29 were categorized as lightning-induced
events affecting the offsite power system. Seven of the 29 events led to
a reactor trip. The plants that experienced reactor trips (i.e.,
Susquehanna 1 & 2, Peach Bottom 3 and Yankee Rowe), are located in regions
of low to medium lightning strike density, suggesting that the level of
lightning protection provided at these plants (or for the offsite power
system) may be inadequate.

6. Four events at McGuire 1 and one at Catawba 1 were due to the
sensitivity of inplant undervoltage relays on the offsite power system,
The design modifications to the undervoltage circuitry at both the McGuire
and Catawba plants are intended to correct the problem.

7. In the 29 events affecting the offsite power system, no significant
equipment damage was sustained. The effects of the lightning strike have
included partial to full loss of offsite transmission lines, damage to
lightning arrestors, trip of switchyard breakers, and voltage surges in
offsite and onsite electrical systems. No safety-related systems or
equipments were damaged.

8. Nine of the 62 events resulted in problems to inplant safety-related
instrumentation and control systems. Problems such as spurious actuation:
of protection channels, blown fuses of power supplies and damage to
electronic components were caused by voltage spikes and surges induced by
the lightning strike. Six of the nine events led to a reactor trip. In
events where multiple channels of safety-related instrumentation or control
systems were affected, the failures have been to a safe state (i.e., the
channels failed in such a manner that the protection or safety function
was accomplished). Of these events, the one at Byron 1 involved both
instrumentation system and equipment failures. The licensee at the Byron
plant modified the plant lightning protection system to minimize the
effects of any future strikes
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9. Eleven lightning events involved failures in systems which are
located in isolated locations such as the meteorological, weather or
environmental stations. Five of the events occurred at the Browns Ferry
site and four at the Crystal River plant. Since 1983 no further events
have been reported by these plants. This suggests that the corrective
actions taken at these sites have been adequate.

10. Seven events at six plants involved problems with radiation,
effluent flow or gas monitors. The problems were primarily caused by
voltage surges induced by lightning strikes in the vicinity of the
plants.

11. Five events which occurred at TMI 2 involved ultraviolet detectors
used in the air intake halon system. Since 1983 no events have been
reported, hence the problem has apparently been corrected.

Based on the above findings it has been concluded that lightning strikes have
affected the operation of a significant number U.S. nuclear plants. However,

in almost all cases, the safety of the plant was not significantly degraded

and the equipment damage caused by the event was not serious. That is, in
generai, the safety-related systems and components in operating nuclear plants
are adequately protected from the effects of lightning. In particular cases
where damage was extensive or where repeated problems occurred, the licensee
took adequate corrective actions. Finally, the Office of Inspection and Enforce-
ment has recently issued Information Notice 85-86, "Lightning Strikes at Nuclear
Power Generating Stations," to alert licensees of some of the more significant
problems experienced by nuclear plants.

Accordingly, no further action regarding lightning events is recommended at
the present time beyond continued routine review of LERs and other operational
data reports submitted for such events.
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APPENDIX A

EVENTS INVOLVING LIGHTNING



Docket No. 50-278; LER NO. 85-018

Plant Name: Peach Bottom Atomic Power Station- Unit 3.
Date of Event: July 11, 1984
ABSTRACT

On July 11, 1984,at 1920 with Unit 3 at 95 pecent power and Unit 2
shutdown fora refueling and pipe replacement outage, a fault occurred in
the cross-tie between the north and south substations during a lightning
storm. Substation breakers #45, #55, #225 and #245 opened to clear the
fault. Coincidentally, the Unit 3 startup bus breaker SU-35 opened and
deprived the plant of one of two offsite power sources. The affected
4160 volt emergency safeguard buses fast-transferred to the Unit 2
startup bus. Following the fast transfer, a scram on high neutron flux
and ractor low level Group II and IIl isolations occurred. The high
neutron flux was caused by spurious closure of the "80D" main steam
isolation valve due to a failed dc solenoid valve. The reactor feedwater
pumps automatically recovered level to +45 inches and tripped on high
level. The Unit 3 13.2 kV auxiliary bus #4 was manually transfered to
the Unit 2 starup bus A and the RCIC system was started to control
reactor water level. The operator manually closed the SU-35 breaker to
restore offsite power to the Unit 3 startup bus.

R task force was assembled in August 1984 to address corrective actions for
this event.

Docket No. 50-298
Plant Name; Cooper Nuclear Station

Date of Event: July 19, 1985

At approximately 0453, July 19, 1985, with the reactor in cold shutdown
and refueling in progress, a meteorological system trouble alarm was
received by the control room. The apparent cause of the alarm was
failure of the meteorological system due to a lightning strike on the
meteorological data tower, northwest of the station. Repair actions were
promptly initiated on the system and were completed at approximately 1045
when the system was restored to service.




Docket No. 50-382 LER No. 85-054

Date of Event: December 12, 1985.
ABSTRACT

At 1926 on December 12, 1985, while the reactor was in Mode 5 ( cold
shutdown ), all offsite power was lost. As a result both emergency
diese] generators started in the emergency mede and restored power to
essential loads. The initiating event, which led to the loss of offsite
power, was a lightning fault resulting in several breaker operations,
additional faults and misoperation of some relaying. Various relay
setpoints have been changed to prevent some of the events recurring.

Plant Name: Waterford 3

Docket No. 50-482 LER No. 85-071

Plant Name: Wolf Creek

Date of Event: October 9, 1985.

ABSTRACT

On October 9, 1985 at approximately 1015 CDT a control room ventilation
isolation signal( CRIVS 5 was initiated due to a radiation monitor in the
control building HVAC system sensing a momentary low voltage condition.

A1l required ESF equipment responded properly. During this event the
plant was in Mode 3, hot standby.
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| ARSTRACT
} ) FOWER LEVEL — 100%. ON 10-5-85 AT 02327 A FHAZE ToO GROUND FALULT

CCURREDN ON THE SUSOOEHANNA-ALBURTIS-WESC OV ILLE SOV TRANZMI 310N
LINES DIJE T & LInHINING STRIVE., THIS CAUSED THE CENERATOR
WESCOSVILLE Tor i RBsEAr e (2T) e OFEM, THE 1 pbest BN




" RECLOSED 2 SECS LATER; 1T TRIFFED IMMEDIATELY WHR A FAILURE OF THE 7
BREAKER WAL SENSED BY .HE BREAFER FAILURE LOGIC. (HE BREAFER FAILURE

LOGIC IN TURN TRIFFED THE SUNERyY 2 NOFRTH CTRCUET BREAVCR (47
ISOLATING THE ONIT 2 GENeERATOR, THIS CRUED A TURBIME TRIF AMD
FEACTOR SCRAM ON TURBINE CONTROL VALVE FAST CLOSUKE. THE FLANT
RESPONDED AS DESIONED., TWd SAFETY RELIEF VALVES ACTUATED T LIMIL
REACTOR FRESSURE TO 1025 FSin ANDC RESEATED SATISFACTORILY. THE
HIGHEST REACTOR WATER LEVEL DURIMG THE SCRAM WAS +41 INCHES AND THE
I OWEST WATER LEVEL WAS +2 INCHES. THE SENSED BREAFER FAILURE
CONDETION WA= CAUSED By NORMALLY OFEM CONTACTS ON A KELAY IN THE
BREANER FAILURE LOGHIC BEING ST0Cr CLOSED. THE FELAY FAILURE WAS
LMEELATED TO THE LIOHIMING SiRibE,  THE 21 BREAFER WAS 120LATED, AND
LINIT 2 WAS RESTARTED ANDC SYNCHEONIZED T0 THE ORI1D AT AFFROR 1850 LN

JO~6~80, THE FAILED RELAY HAS S IMNLE BreN RErailRED AND THE 2T HREAF B«

FETURMNED TO SERVICHE .
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ABRSTRACT

WHILE OFERATING AT “4% FOMER. CHAMNEL CHECK SURVEILLANCES RECUIRED HY

TECH SPECS 2/74,3.3.1 AMD /4, 2. 2.7 FOR MAIN ZTEAM RELIEF VALVE
ReDIATTON PIONTTORS AND = /0 BoobiinieN EFFLUENT MONITORS WERE MO
FeRFORMED, A OLIOHINING SiRIbE HAL RENDERED CONTROL ROOM MON L TR DNG
INSTRUMENTATION INOFERABLE . HOWEVER FORTABLE INSTRUMENTATION WAS

AVAILABLE FOR LOCAL MONITORING.,  SURVEILLANCE WAS RESUMED IMMEDIATELY

LIFON DISCOVERY, ITHE CAUZE oF THIS EVENT WAS A LOSS OF CONTROL ROOM
[NDICATION FOR THE SUBoECT CHANNELS AND THE OFERATOR ON SHIFT BEING
LINAWARE THAT LOCAL READOUT HAD BEEN FROVIDED EY THE I1%C DEFARTMENT.
COFERATION= DEFARTMENT FERSOMNMEL ARE NOW AHARE THAT LOCAL READULT 1=

AVATLAEBLE. AND THE J&0 DEFT. HAD ORDERED ADDITIONAL READOLTS THAT CAN

BE INZTALLED.
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Al TRACT

WHILE OFERATING AT “4% FOWER, A LIGHTINING STRIFE RESULTED IN THE
CONTAINMEMT GASEOUS MONITOR FAILING, CONTAINMENT CAZEQLE MONTTOR 1=
OF 2 SYSTEMS REGUIRED TO DETECT KOS LEAKAGE FER TECH SFEC 3/4.4.¢&.
THE GASEOUS MONITOR WAS RESTORED T SERVICE WITY 'N THE TIME LIMITS
SFECIFIEL. THIS WAL THE Fib=0 O CURRENCE OF THIS TYFE. iHE
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STATE CIRCUITRY (CAUSE  BY THE LIGHTNING STRIkE) ( TCH SCRAMEBLED THE
Liaie CIRCLIETS AND Dein BASE. THE SYSTEM WAs RESTORED By RESETTING THL

R
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WiTh THE FLANT IN MODE 1. THE “A" EMERGENCY DIESEL GENERATUR ks
CONNECTED To vITAL BUs 108 AND LOADED T 425006 Bk ING 105 OFERRBILTTY
SURVE ILLANCE TEST.  THE NORMAL 115V FOWER SUFFLY 70 THE Viiee BUS
WAZ LOST AND THE DIiFZEL GENERATOR OUTPUT BREA ER TRIFPED OFEN.  THE
DIESEL WAS SHUT DOWN AND LOCKED OUT EY @ FHASE DIFFERENTIAL RELAY.
THEREBY LOSING ALL k.0, POWER INPUT TO THE ViTAL BUS.  NO ADVERGE
CONGEGLUENCES RESULTED A5 THE REDUNDANT VITAL FUS REMAINCL OFERABLE FOR
FLANT SAFEGUARDE, THE EVENT WAT CAUSED BY AN ELECTRICAL SURGE FROM A
LIGHTNING STORM,  THE SGRGE TRIFFED: (1) THE MORMAL FOWER FEED
BREAVER FOR VITAL BUS 104 OPEM ON OVERCURRENT. (2) ThE DIESEL
AENERATOR DUTFLIT BREAER OFEN ON OVERCURRENT AND FHASE DIFFERENTIAL.
THE LICENSEE WILL EVALUATE ADDITIONAL SURGE SUFFREZSION CIRCUITRY 7O
FEOTECT THE DIESEL GENERATOR CIRCUTTRY.
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FOWER LEVEL - 000w, DIESEL GENERATOR S (L/0G) 1w ANDC I E EAFERIENCED AN

INVALID AUTOMATIC START ON May 15, 19235, AT 240 HODRC, ThHE D/G =
STARTED FOLLOWING THE DETECTION OF AN UNDERVOL TeGE CONDIT ION oN THE
ESSENTIAL SWITCHOEAR, THIS CONDITION WAS DUE Toa A MOMENTARY
TRANSMISSION SYSTEM DISTURBANCE WHICH OCCURKED WHEN A FREAYER FAILED
AT THE HARRISEURG TIE STATION DURING A LIGHTNIMG STORM. UNIT 1 WAS IN
MODE S (COUD SHLUTDOMN ) ¢ THE TIME oF THE TN rpemi, 1S INCIDENT 1%
CLASSIFIED &5 AN Sl SERVICE COND T I0M, Do 10 b i TR TR 1o
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REFErt e LERS:

) 14 /22-142

AR )
PTG TESTING, THE OUTHFOT AMPLIY TERS FOR O THE Freb F el F B crFog s i
BHALANCED ACCELEROMETER ) WERE FoObinD INMOFERARLE wWHIUH Corsy Tiidie s &
LIMITING CONDITION FOh OFERATION (TECH SFEL -, >.7... e IRCIDENT 15
BEING REFORTELD IiN ACCORDANCE WITH 1ECH SPEC a.7.1.153, 1, FrtLURE OF
THE FREE FIELD FBA RESOLICD I LOSS OF SEISMIC MONITORING jr AN AREA
s iDe THE FOWER Boocr THE FROBABLE CAILVCSE POl FALLUKRE OF THE
AMELTFIERS FOR THE EINEMETRICES FRA-Z 12 ATTRIBLED TO NATURAL CALISES
Cl.E.y LIGHTNMING DAMALE ), DUTHLT AMFLIF IERS HAVE BEEN REFLACED &hin
THE SURVEILLANCE TEST COMFLETED.
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LA N VST
FOWER LEVEL - 000%, DURING AirvveER=-E WEATHER ot May Sy ) 7cd, e CTOHINING
STRIPE CALSED A Luss oF polbeEr FEOM THE G157 OFFS i E Fonab g =iy,
THIS RESULTED IN DEENLRGIZATION OF THE DIIVISION 1 AMD DIIVESToN = BESF
BUSES., BOTH DIVISIONS DIESEL LENCHEATOR:- STa=TED AND EMERGIZED THEIH
RESFPECTIVE EuU=Es, THERE WAZ AL A DIVI= o | Al L b ary Bl D NG
S Al TuN, THE BUSES WERE FARALLELED T THE SO0y W F =i iE FowER
SUFFLY TO RESTORE NORMAL FOWER.
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HELTIRAL T

FOWER LEVEL - O11%. On ULy 13, 1975 AT 0435 L[, #A LinmiNIine STRIFE
iIN THE VICINITY OF Byl 2T6aT1I0N RESULTED IM & mERC T PRI =MD DRMAGE
TO FLANT INSTRUME TR T P 15 BHELIEVED THAT LIOHTNING INDOCED A
VOLTAGE TRANSIENT Ob vsE el TON GROUND, CALSING ROD DRIVE FioE R
SUFFLIES 1ED PS-1 &ND 1BED P32 TO FAIL. THESE Foeil SadFPLIES FEED
COMNTRIOL AND ALARF ~ iRCETRY AS200 TRTED WiTH CONTROL ROD BANES B AN D
SHUTDOMN EBANE E. WU, FaiLURE OF THE PORER SUFFLIES RELULTED 10
INGERTION OF THE=SE wobr iGNy 5. AN A NEGATIVE rouX Rete 1RLIF.
INVESTIOATION INTD THE INSTROMENT FAILURE INLICATES ThA) MosT LIEELY A
LIGHTNING STRIFE 0 THE REA To CONTAINMENT BliDiims O CiRRED. THE
LIGHTNING Was CONDUCTED 700 GROUND THROUGH THE CONTAINMENT BUILDING
ITEEL. AS THE LIGHTMING SiRItE PARZSED By CONMTAINMENT FENETRATIONS,
VOLTAGE WAS INDWCELD INTO CABLES PASSING THROUGHT THE FENETRATIONG,

THE INDUCED VOLTAGE POTENT TAL WAas ENOUGH TO DAMRGE rLAanNT
INSTRUMENTATION. A% A RESLLT, FORTIONS OF TRAIN B SAbEGLARDS
INSTRUMEN AT ION WERS DNAVAILABLE ., IO FREVENT EOULFMENT DAMALE DLUE 0
SIMILAR LIGHINING STRIFES, THE CONTAINMENT L IOGHTNING FROTECTION SYSTEM
WAS MODIFIED.  THI= MODIFICATION WAS INSTALLED FRIOKR TO START-LUF
GETER THE LIGHINING STRIFE.  THE FPRIMARY OBRJICCTIVE OF THE MODIFICATTON
W T MINIME2E THE Erfeot o LIGHINING siribES 0N FLaMi EOFMENT .,
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EFFECT 1Xx - VOLTAGE FLLUCTUATION,

REFORTABRILITY CODE = Foie THIZ LER ARE:
i3 JO CFR S0, 73(art2ridvit ESF actuations,
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M THRAC )
FomdbE e LEYVEL - oo %, ON S-6-2%, AT 2141 CDT A CONTROL ROOM VENTILATION
TSOLATTON Was INTTIARTED Dids T & RADIAT DON Mo Toe MOMENTARILY
SHONALING HIGH FADIATION LEVEL: IN THE OUTZIDE AlR MAKELF TO THE
CONTHOU BLDG VENTILATION SYSTEM. ALL REOUIRED E=F S EOUIPMENT
FUNCTIONED FROFERLY. DORING THIS EVENT THE FLANT WAS IN MODE 1, FOWER
OFERRATION, AT 0% REACTOR FPOWER.  THE TS0OLATION SIONAL OCCURRED DUE TO
4 NEmnDYy LIGHINING STRIFE CAUSING A4 VOLTAGE FLILCTUATION TO THE
Rl i T LON MONE o POWER SUFPLY s WHICH TN TURN Cev2ED THE MONITOR T
mlakM. AR el THE VOLTACE rLLICTUATION FASSEDN e MONITOR IMMEDIATELY
AND CLEARED THE s, THE REAZUON THAT
PR P ol s e Ml WhILE OTHER FADVYAT LON MONT TORS FORERED FROM THE
el Camhdo g Do i MO sLaRM 1s STILL BEIMG IMYVE ST 1OATED. N RADIATION
it PREMETY By e RETUCND T c o rol BLins VERTILATION
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CONTAIN MENT BL'DE DOME
LIGHTNINE ROD AND GROVUN D
CABLE ARRANGEMENT

‘ SOOMCM BARE
COPPER CABLF,

DOWNCOMM £R
TENDO N

[BUTTRES

/

G v
ha/ /l // \, 'Q CONTIVUOUS

| y ' RING
I e

)
[ , | LIGHTNING
, . RopDS

ALL CONNECTIONS
7o Bs
CADWELDED

SooMem BARF
COPPER CABLE

NOTE ! INSTALL BONDING JUMPER FROM LACH DOWNCOMMER 7o EACH LADDER
SECTIoN AVD TO BUTTRESS FAAMING AT 10° INTERVALS.

INSTALL BONDING TUMPER FROM KACH DOWNCOMMER TO EXISTING
GROUND NAT AND/OR TO 10’ GROUND RODS.,



