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I. ABSTRACT
A RECENT COMPANY-WIDE DISTURBANCE AT UTAH Power & LigHT CoMPANY IS DIS-
CUSSED IN TERMS OF ITS CAUSE AND EFFECTS. IMPACTS INTERNAL AND EXTERNAL TO THE

COMPANY ARE EXAMINED, ALONG WITH THE METHODS USED TO RECORD AND REPORT THE SE-
QUENCE OF EVENTS. PLANS FOR ACTION ARE PRESENTED FOR POSSIBLE CONSIDERATION BY

OTHERS.
IT.  INTRODUCTION

UtaH Power & LigHT CoMPANY IS AN INVESTOR-OWNED ELECTRIC UTILITY SERVING
APPROXIMATELY 450,000 CUSTOMERS IN THREE STATES COVERING A POPULATION OF APPROX-
IMATELY 1.6 MILLION PEOPLE. ITS SERVICE AREA INCLUDES MOST OF UTAH, SOUTHEASTERN
IDAHO, AND SOUTHWESTERN “YOMING, THE TOTAL SERVICE AREA CONSISTS OF 85,87)
SQUARE MILES.,

UraH Power & L1GHT CoMPANY SERVES INDUSTRIAL, COMMERCIAL, FARM IRRIGATION,
AND RESIDENTIAL LOADS WITH A TOTAL FIRM LOAD PEAK IN JuLy, 1980, or 2,260 M,
THE LOAD SERVED, PEAKS IN THE SUMMER WITH A SECONDARY PEAK IN THE WINTER. THE
1980 wiNTER PEAK OF 1,985 ™I OCCURRED IN JANUARY. THE MAJOR GENERATION AND
RESOURCE FOR THE SYSTEM IS PROVIDED BY COAL FIRED STEAM GENERATING UNITS. THERE
ARE SIX MAJOR STEAM GENERATING PLANTS WITH A TOTAL OF 14 UNITS, AND A TOTAL
STEAM GENERATION CAPABILITY OF 2640 M{, SEVERAL HYDRO-GENERATING FACILITIES
OPERATE ON THE SYSTEM WITH A TOTAL CAPABILITY oF 124 M{, AND ONE COMBUSTION
TURBINE WITH A CAPABILITY oF 15 M{,

THE HIGH VOLTAGE TRANSMISSION NETWORK ON THE UP8L SYSTEM CONTAINS OVER
3,300 MILES OF LINE, AS SHOWN IN THE FOLLOWING TABLE:

UPL HicH VoLTAGE TRANSMISSION SYSTEM

VoL TAGE INE MiLES
345,000 1,001.36
230,000 806,10
161,000 165,92

138,000 1,374,51
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THESE MAJOR TRANSMISSION LINES INTERCONNECT ALL AREAS OF THE UPRL SYSTEM
AND INTERCONNECT THE UPRL SYSTEM WITH FOURTEEN SURROUNDING UTILITIES, UPEL 1s
AN ACTIVE PARTICIPANT IN POOLING AND INTERCONNECTED ACTIVITIES THROUGHOUT THE
WESTERN REGION OF THE UNITED STATES, INCLUDING MEMBERSHIP IN THE NORTHWEST
Power PooL, Rocky Mountarn Power PooL, INTERCoMpANY PooL, AND THE WESTERN SYSTEM
CooRDINATING CounciL. (SEE FIGURE 1)
I11, SYSTEM DISTURBANCE SEQUEMCE OF EVENMTS

ON JanuARY 8, 1981, AT 11:32 AM, A SYSTEM DISTURBANCE OCCURRED ON THE LITAH
Power & LIGHT COMPANY SYSTEM WHICH RESULTED IN THE LOSS OF POWER TO THE STATE
OF UTAH, PARTS OF SOUTHEASTERN IDAHO, AND SOUTHWESTERN WYOMING. (SEE FIGURE 2)
THE DISTURBANCE BEGAN ON THE Camp WirL1ams-90 South 3H5 KV Line, THREE LINES
ORIGINATING AT THE CAMP WILLIAMS SUBSTATION AT THE SOUTH END OF THE SALT LAKE
VALLEY, ARE CONSTRUCTED NORTH THROUGH THE SALT LAKE VALLEY WITH ONE LINE TO THE
%) SOUTH SUBSTATION IN THE SOUTH END OF THE SALT LAKE VALLEY, ONE TO TERMINAL
SUBSTATION, WEST OF SALT Lake CITy, AND ONE TO THE BEN LOMOND SUBSTATION TO THE
NORTH AND WEST OF OGDEN, UTAH, THESE LINES CARRY THE MAJOR GENERATION FROM THE
HUNTER AND HUNTINGTON GENERATING FACILITIES IN EMERY COUNTY TO SUPPLY ENERGY
TO THE MOST DENSELY POPULATED AREA OF THE UPGL SYSTEM, WHICH IS ALONG THE WASATCH
FRONT,

THE INITIATION OF THE TRIP OF THE CAMP WiLL1ams-90 SoutH 345 KV LINE wAS
A FLASH BETWEEN THE TWO CONDUCTORS NEAREST THE GROUND (PHASE A To PHase C). THE
FLASH OCCURRED WHEN A LARGE LUMBER AND TRASH FIRE 30 FEET WEST OF THE LINE IN
THE UtaH STATE PRISON REFUSE DUMP IGNITED TWO BARRELS OF UNKNOWN FLAMMABLE MATER-
IALS, RESULTING IN A FLASHOVER OF THE NEAREST TWO CONDUCTORS. THIS ARC WAS
DETECTED BY RELAY PROTECTION EQUIPMENTAT 90 SoutH SUBSTATION AND CaMP HILLIAMS
SUBSTATION, WHICH CLEARED THE LINE IN TWO AND ONE-HALF CYCLES. THE BEN LoMOND-
Camp WILLIAMS LINE OPENED ONE AND ONE-HALF CYCLES LATER, INCORRECTLY, WITH NO
FAULT ON THE LINE,
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APPROXIMATELY ONE AND ONE-HALF SECONDS THEREAFTER, THE CAMP MILLIAMS-
TERMINAL 345 KV LINE TOP TWO CONDUCTORS (PHASE A AND PHASE () ARCED FROM THE
SAME BURNING MATERIAL THAT HAD TRIPPED THE Camp Y1LL1AMS-90 SoutH LINE. BoTH
LINES ARE ON THE SAME TRANSMISSION STRUCTURES; THE CAavP M1LL1Ams-90 SouTH LINE
IS ON THE WEST SIDE OF THE STRUCTURE, NEAREST THE FIRE, AND THE CAMP WILLIAMS-
TERMINAL LINE IS ON THE EAST SIDE OF THE STRUCTURE. THE LOSS OF THIS THIRD
345 KV LINE ISOLATED THE NORTH PART OF THE UTAH POWER & LIGHT SYSTEM FROM THE
GENERATION AND TRANSMISSION FACILITIES SOUTH OF CAMP WILLIAMS.

THE GENERATION AT THE HUNTINGTON AND HUNTER PLANTS AT THE INITIATION OF THE
DISTURBANCE WAS APPROXIMATELY 1500 MY, WiTH THE LoaD NoRTH OF CamP WILLIAMS
SEPARATED FROM THIS GENERATION, A SURPLUS OF ENERGY SOUTH OF CAMP WILLIAMS RE-
SULTED IN OUT-OF-STEP TRIPPING OF THE PINTO-FOUR CorNERs 345 KV LINE, THE SIGURD-
GLEN Canvon 230 KV LINg, AND THE PavanT-Gonper 230 KV LINE. SOUTHERN LFTAH was
THEREFORE ISLANDED WITH EXCESSIVE GENERATION AND AS A RESULT, BOTH HUNTINGTON
AND BOTH HUNTER UNITS TRIPPED FROM BOILER TRIP, REHEATER PROTECTION TRIP OR LOSS
OF FIELD DUE TO UNIT INSTABILITY, FOLLOWED BY THE TRIPPING OF CARBON UNITS #1 AND
#2 ON OVERLOAD. YITH ALL TIES OPEN AND WITH ALL UNITS TRIPPED, THE SOUTHERN
UTAH AREA WAS IN THE BLACK WITHIN 38 SECONDS OF THE ORIGINAL 345 KV LINE FAULT,

WITH THE SEPARATION OF THE SOUTHERN GENERATION FROM THE NORTHERN LOAD, IT
WAS NECESSARY FOR HEAVY POWER FLOWS TO BE RECEIVED OVER THE TRANSMISSION NETWORK
FROM THE NORTH THROUGH THE BEN LOMOND SUBSTATION, FOR APPROXIMATELY SIX MINUTES
AFTER THE SEPARATION OF THE NORTH AND SOUTH SYSTEMS, FLOW OF POWER FROM [DAHO,
MonTaNA, YYOMING, AND THE NAUGHTON GENERATING PLANT IN YYOMING, SUSTAINED THE
LOAD IN THE SALT LAke-OGDEN AREA, BUT WITH EXTREMELY LOW VOLTAGE IN THE SALT LAKE
AREA (,72 PER UNIT). DBECAUSE OF EFFORTS TO SUSTAIN VOLTAGE IN THE NORTH SYSTEM,
GADSBY #3 AND NAUGHTON #2 UNITS TRIPPED ON OVERLOAD, INTENSIFYING THE PROBLEM IN
THE NORTH SYSTEM, DUE TO THE HEAVY LOAD PLACED UPON THE TRANSMISSION NETWORK IN
THE NORTH END OF THE UraH sysTeM, THE NaucHTon-Rock Sprines 230 KV LINE TRIPPED
AT Rock SPRINGS.
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UpoN THE LOSS OF THE MNAUGHTON-ROCK SPRINGS TIE, EXCESSIVE POWER INFLOW FROM
IDAHO POWER RESULTED IN OUT-OF-STEP TRIPPING OF UTAH'S NORTHERN SEPARATION
SCHEME. THIS LEFT THE NORTH UTAH AREA ISLANDED WITH EXCESSIVE LOAD ON THE RE-
MAINING GENERATION AND, EVEN WITH UNDERFREQUENCY LOAD SHEDDING, THE REMAINING
UNITS AT GADSBY AND NAUGHTON TRIPPED, THE NORTHERN UTAH AREA WAS BLACK WITHIN
SIX MINUTES AFTER THE INITIAL 345 KV LINE FAULTS.

IN ADDITION TO THE CUSTOMERS IN THE AFFECTED AREAS BEING WITHOUT POWER,

ALL STEAM GENERATION FACILITIES ON THE UPRL SYSTEM WERE SHUT DOWN AND, WITH THE
EXCEPTION OF CARBON PLANT, VERE LEFT WITHOUT START-UP POWER.

IMMEDIATELY UPON EVALUATION OF THE COMPLETE SYSTEM SHUT DOWN, THE SYSTEM
DISPATCHING STAFF IN SALT LAKE CITY BEGAN TO RESTORE ELECTRIC POWER SERVICE TO
THE COMPANY'S CUSTOMERS., [N ADDITION, IT WAS IMPERATIVE THAT POWER BE RESTORED
TO THE STEAM GENERATING FACILITIES AS RAPIDLY AS POSSIBLE, THIS WAS NECESSARY
TO PROTECT EQUIPMENT AMD TO INITIATE START-UP OF THE STEAM GENERATING FACILITIES.

THREE AREAS OF RESPONSIBILITY WERE ASSIGNED IN THE DISPATCHERS OFFICE FOR
RESTORATION OF SERVICE. [NE DISPATCHER WAS TO ESTABLISH INTERCONNECTION WITH
THE NORTHWEST UTILITIES THROUGH IDAHO AND MONTANA, AND RE-ESTABLISH THE UTAH
TRANSMISSION NETWORK FROM THIS AREA. ANOTHER DISPATCHER WAS ASSIGNED RESTORA-
TION OF SERVICE FROM PACIFIC Power & LicHT 1N Wyoming oF THE MaucHTon-Rock SPRINGS
LINE TO THE NAUGHTON PLANT. A THIRD DISPATCHER PROCEEDED TO ESTABLISH TRANS-
MISSION WITH FOUR CORNERS TO PROVIDE POWER TO HUNTER AND HUNTINGTON PLANTS IN
THE SOUTH END OF THE UTAH SYSTEM,

POWER WAS FIRST PERMANENTLY ESTABLISHED IN THE NORTHWEST PORTION OF THE 'TAH
SYSTEM FroM [DAHO AnD Wyoming iNTO BEN Lomonp, TERMINAL, AND 90 SOUTH SUBSTATION,
LoAD was PICKED UP IN UGDEN AND SALT LAKE AREAS OVER THE TRANSMISSION NETWORK
SUPPLIED FROM THE NEIGHBORING UTILITIES TO THE NORTH TO THE LIMIT OF THE TRANS-
MISSION CAPABILITY AVAILABLE WITHOUT GENERATING FACILITIES oN THE UP8L SYSTEM,
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FROM TIME TO TIME DURING THE EARLY RESTORATION PERIOD, CIRCUITS WERE CLOSED TO
LOADS THROUGHOUT

5

(h

THE AREA THAT COULD NOT BE SUPPORTED BY THE TRANSMISSION FACI-

LITIES ESTABLISHED FOR THE CLOSURE. [HIS RESULTED IN SHORT PERIODS OF RESTORA-
TION OF SERVICE TO PART OF THE SYSTEM, FOLLOWED AGAIN BY LOSS OF POWER.

TO GET START-UP POWER BACK TO HUNTER

WELL AS CONTRIBUTED TO CIRCUIT BREAKER
OF STATION SERVICE AND LOW OUTSIDE TEMPERATURES,

SECOND, DUE TO HEAVY REQUIREMENTS ON THE SYSTEM OPERATIONS CONTROL CENTER,
soME SCADA INDICATIONS WERE INCORRECT, MISLEADING THE SYSTEM DISPATCHER AS TO
WHICH LINES WERE CLOSED THROUGH. A NUMBER OF ATTEMPTS TO CLOSE INTO IDAHO AND
WYOMING WERE UNSUCCESSFUL DUE TO ENERGIZING TOO LARGE OF A PORTION OF THE SYSTEM,
WHILE ATTEMPTING TO ENERGIZE THE SOUTHERN UTAH SYSTEM FrROM FOUR CORNERS, EXCES-
SIVE VOLTAGES WERE EXPERIENCED DUE TO ENERGIZING TOO MANY MILES OF 3H5 KV LINE,
THIS RESULTED IN FAILURES OF LIGHTNING ARRESTORS AND BUS POTENTIAL DEVICES AT
VARIOUS 345 KV SUBSTATIONS IN THE SOUTH, FURTHER HINDERING OUR ABILITY TO RE-
STORE START-UP POWER TO HUNTINGTON PLANTS.

THIRD, ADDITIONAL DELAY WAS ENCOUNTERED WITH 15 oF THE 345 anp 250 KV cir-
CUIT BREAKERS WHICH WOULD NOT CLOSE DUE TO LOW GAS PRESSURE. [HE LOW GAS PRES-
SURE WAS CAUSED BY MULTIPLE CURCUIT BREAKER OPERATIONS, LOW GAS TEMPERATURE,

LOSS OF STATION SERVICE TO PUMPS AND HEATERS, OR A COMBINATION OF THE THREE,

AFTER SOLVING THE ABOVE PROBLEMS, FIRM START-UP POWER WAS RETURNED TO
THE NaucHTON PLANT AT 12:40 PM, anp Hunter pLant AT 2:33 PM.

DURING THE DISTURBANCE, APPROXIMATELY 300 M OF LOAD WAS BEING SERVED IN THE
UNAFFECTED AREA, AFTER ESTABLISHING A TIE WITH IpAHO Power COMPANY, THE LOAD RE-
STORED TO SERVICE HAD INCREASED To ABouT 1,000 M! BY 2:00 PM. THIS WAS INCREASED
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10 ABOUT 1,200 M! BY 3:00 P AnD IN Excess oF 2,000 Md sy 6:00 PM,  EvenTuALLY
ALL LOAD WAS PICKED UP, WITH THE EXCEPTION OF ISOLATED FEEDER CIRCUITS, BY
7:00 P,
IV. PRESS AND SECURITY

AS THE MAGNITUDE OF THE INCIDENT BECAME APPARENT, IT ALSO BECAME OBVIOUS
THAT THE PRESS WOULD BE VERY INTERESTED IN THE MANNER IN WHICH THE COMPANY RE-
SPONDED TO THE INCIDENT. [N ORDER TO ASSURE THAT A SINGLE FOCUS OF INFORMATION
WOULD BE GIVEN TO THE PRESS, THE VICE PRESIDENT-PUBLIC PELATIONS, AND HIS STAFF
ASSUMED THE RESPONSIBILITY OF RESPONDING TO THE MEDIA. IHIS POLICY REDUCED
THE BURDEN ON TECHNICAL PERSONNEL AND TECHNICAL MANAGEMENT, WHO WERE THUS MORE
FREE TO CONCENTRATE ON THE TECHNICAL ISSUES. AS THE INCIDENT PROGRESSED, TECH~
NICAL PERSONNEL ADVISED THE VICE PRESIDENT-PUBLIC RELATIONS, AND KEY PEOPLE ON
HIS STAFF OF THE CURRENT STATUS OF EVENTS SO THAT THE PRESS COULD BE PROPERLY
ADVISED.

[T ALSO BECAME APPARENT THAT LIMITED OBSERVATION BY THE PRESS ON A FIRST-
HAND BASIS OF THE COMPANY'S EFFORT TO RESTORE SERVICE COULD BE BENEFICIAL, PRO-
VIDED SUCH OBSERVATION COULD BE CONTROLLED SO AS NOT TO HAMPER RESTORATION
EFFORTS., |HEREFORE, THE VICE PRESIDENT-POWER SUPPLY OPERATIONS AUTHORIZED LIM-
ITED ACCESS TO THE CONTROL AREA BY THE PRESS WHEN ESCORTED BY THE VICE PRESIDENT-
PuBLIC RELATIONS, OR A DESIGNATED ALTERNATE,

DURING THE INCIDENT, SECURITY WAS ALERTED AND PROVIDED PERSONNEL TO ASSIST
IN CONTROLLING ACCESS TO THE CONTROL AREA AS DIRECTED BY THE VICE PRESIDENT-
PoweR SuppLY OPERATIONS.

IN GENERAL, THE DECISIONS RELATIVE TO WORKING WITH THE PRESS DID PROVE BENE-
FICIAL. [HE BENEFITS DERIVED WERE AS FOLLOWS:

1. THE PRESS WAS ABLE TO CONVEY TO THE PUBLIC AN IMMEDIATE AND FIRST-HAND

ACCOUNT OF VIGOROUS EFFORT BY THE COMPANY TO RESTORE SERVICE.,

2. RUMORS WERE QUICKLY DISPELLED,

THERE WAS VERY LITTLE NEGATIVE PERSPECTIVE PUBLISHED OR BROADCAST

e
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BY THE MEDIA.
Iy, CoMMENTARY BY LOCAL REPORTERS AS THEY WORKED WITH PUBLIC PELATIONS
PERSONNEL WAS VERY FAVORABLE.

5, THE PUBLIC, WHEN INTERVIEWED BY THE PRESS, APPEARED TO UNDERSTAND AND
BE SYMPATHETIC WITH THE COMPANY'S EFFORT TO RESTORE SERVICE,

THESE BENEFITS WERE SUFFICIENTLY POSITIVE TO WARRANT SIMILAR TREATMENT OF

THE PRESS IN ANY SUCH FUTURE INCIDENTS. HOWEVER, THERE WERE PARTICULAR ASPECTS

OF THE PRESS TREATMENT AND THE USE OF SECURITY WHICH SHOULD BE CHANGED, THESE

CHANGES ARE DESIRABLE IN ORDER TO FORMALIZE THE PROCEDURES AND TO MINIMIZE THE

DISTURBANCE OF TECHNICAL PERSONNEL ATTEMPTING TO RESTORE SERVICE. ON A FEW

OCCASIONS DURING THE INCIDENT, PRESS PERSONNEL INTRUDED INTO AREAS WHICH SHOULD

HAVE BEEN RESTRICTED AND USED LIGHTING EQUIPMENT FOR CAMERAS WHICH WAS DISRUP-

TIVE, THESE DISRUPTIONS WERE QUICKLY CORRECTED BY THE VICE PRESIDENT-POWER

SUPPLY OPERATIONS, BUT THEY WOULD BE BETTER HANDLED BY A FORMAL PROCESS WITH

SECURITY AND PUBLIC RELATIONS PERSONNEL. RECOMMENDATIONS FOR IMPROVEMENT ARE

AS FOLLOWS:

1. SECURITY TO PROVIDE GUARDS TO LIMIT ACCESS TO THE CONTROL CENTER. Mo
ACCESS ALLOWED OTHER THAN AUTHORIZED UPZL PERSONNEL TO THE ELECTRONIC
EQUIPMENT ROOMS UNDER THE CONTROL CENTER,

2, THE VISITORS GALLERY ADJACENT TO THE CONTROL CENTER BE DESIGNATED A

PRESS ROOM. ACCESS TO THIS ROOM TO BE CONTROLLED BY SECURITY ACCORDING
TO CLEARANCES PROVIDED BY PUBLIC RELATIONS, THIS ROOM SHOULD BE EQUIPPED
TO FACILITATE COMMUNICATIONS BETWEEN REPORTERS AND THEIR HEADQUARTERS,
STUDIOS, TRANSMITTERS, ETC.

3, AT SPECIFIC, CONTROLLED TIMES, LIMITED NUMBERS OF PRESS PERSONNEL AND
EQUIPMENT WILL BE ALLOWED INTO DESIGNATED AREAS IN THE CONTROL ROOM,
THE PRESS INDIVIDUALS ALLOWED IN THE CONTROL ROOM ARE TO BE CLEARED
AND ESCORTED BY THE VICE PRESIDENT-PUBLIC RELATIONS, OR A DESIGNATED
ALTERNATE.,
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L}, OTHER PERSONS NOT NORMALLY ADMITTED TO THE CONTROL CENTER TO BE AUTHOR-

1ZED ADMITTANCE BY THE Vice PresipenT-Power SuppLy OPERATIONS, OR HIS

DESIGNATED ALTERNATE.

IDENTIFICATION BADGES BE PROVIDED BY SECURITY FOR ALL PERSONNEL IN THE

PRESS ROOM OR IN THE CONTROL CENTER, ACCORDING TO THE ABOVE AUTHORI-

ZATION PROCEDURE,
V. INVESTIGATION AND REPORTS
As REQUIRED BY THE WESTERN SysTEMS COORDINATING COUNCIL, IT IS NECESSARY TO

INVESTIGATE, ANALYZE, AND SUBMIT A FORMAL WRITTEN REPORT OF MAJOR SYSTEM DISTUR-
THE FOLLOWING INFORMATION IS REQUIRED:

BANCES.

1.
2,
3.

l‘*l

THE IDENTITY OF THE REPORTING MEMBER SYSTEM(S),

THE DATE OF THE INCIDENT AND THE INITIATING TIME,

A PARAGRAPH BRIEFLY DESCRIBING THE INITIATING CAUSE AND THE IMPACT ON

THE INTERCONNECTED SYSTEM.

INFORMATION REGARDING SYSTEM CONDITIONS JUST PRIOR TO THE DISTURBANCE:

A,

B

Cs

Ds

SYSTEM GENERATION (ON-LINE INDIVIDUAL PLANT CAPABILITY AND SCHE-
DULED OUTPUT) IN THE GENERAL AREA OF THE DISTURBANCE AND IN THOSE
AREAS WHICH ULTIMATELY HAVE A GENERATION DEFICIENCY,

SIGNIFICANT GENERATION AND/OR TRANSMISSION FACILITIES OUT OF SERVICE.
INTERCHANGE SCHEDULES BETWEEN CONTROL AREAS. ACTUAL POWER FLOWS

ON INTERTIES, OTHER KEY SIGNIFICANT TRANSMISSION LINES AND ACROSS
THE POINTS OF SEPARATION. VOLTAGES AT KEY SUBSTATIONS.

ANY ABNORMAL SYSTEM CONDITIONS.

SEQUENCE OF EVENTS:

A
B.

oy

D,
E.

0SS OF TRANSMISSION AND/OR ISLANDING.

0SS OF RESOURCES OR GENERATION,

Loss OF LOAD.

MAGNITUDE OF FREQUENCY AND/OR VOLTAGE EXCURSIONS.,
THE TIME SYSTEM OPERATION WAS RESTORED TO NORMAL.
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6. INFORMATION REGARDING THE AMOUNT, CAUSE, AND DURATION OF LOAD LOST AND
THE NUMBER OF CUSTOMERS AFFECTED.

/. CONCLUSIONS AND RECOMMENDATIONS, INCLUDING COMMENTS REGARDING OPERATION
IN ACCORDANCE WITH ESTABLISHED OPERATING CRITERIA.

IN ADDITION, AN IMMEDIATE TELEPHONE REPORT FOLLOWED BY A WRITTEN REPORT IS
REQUIRED BY THE DEPARTMENT OF ENERGY FOR ANY DISTURBANCE RESULTING IN "LOSS OF
SERVICE FOR GREATER THAN 15 MINUTES BY AN ELECTRIC UTILITY OF FIRM LOADS TOTAL-
ING over 100 Md.”

UTAH PoweR & LIGHT WAS ALSO REQUESTED TO MEET WITH REPRESENTATIVES FROM
THE DEPARTMENT OF ENErcy AND THE Urad Division oF PusLic UTiLiTies oN Monpay,
JANUARY 12, 1981, FOR PURPOSES OF REVIEWING INITIAL AND PRELIMINARY INVESTIGA-
TION REPORTS.

A, INITIAL INVESTIGATION

AS THE SYSTEM DISTURBANCE WAS TAKING PLACE, ATTEMPTS WERE IMMEDIATELY

STARTED TODETERMINE THE INITIATING CAUSE OF THE DISTURBANCE. THE FIRST

EVENT THE DISPATCH COMPUTER RECORDED WAS THE TRIPPING OF THE CAMP MILL1AMS-

90 SoutH 345 KV LINE AT 1132:28 FoLLOWED BY THE Ben LomonD-Camp  MILL1AMs

345 KV Line AT 1132:28, tHE Came Wirt1ams-90 SoutH 345 KV LINE RECLOSED

AND TRIFPED AT 90 SoutH AT 1132:29 Anp THE CamP MWrLiiams-TErRMINAL 3H5 KV
LINE TRIPPED AT 1132:29 (ALL COMPUTER TIMES NOT CORRECTED TO WN-B), THis

DATA INDICATED THAT THE ORIGINATING CAUSE WOULD BE FOUND IN THE 90 SouTH-
Camp WILLIAMS AREA,

WITHIN TWO AND ONE-HALF HOURS AFTER THE INITIAL TRIP, OSCILLOGRAPH RE-
CORDS WERE GATHERED FROM CAMP WILLIAMS, TERMINAL, AND BEN LOMOND SUBSTATIONS,
FROM THESE, THE CORRECT TIMES FOR THE TRIPS WERE FOUND AND THEREFORE THEIR
SEQUENCE, THE FAULT MAGNITUDE, THE PHASES INVOLVED, AND THE APPROXIMATE
FAULT LOCATION. FROM THIS ANALYSIS, THE FAULTS WERE DETERMINED TO BE
PHASE A To C IN THE casE oF BOTH THE 90 SoutH AND TERMINAL FAULTS, SEPARATED
BY 1 SECOND 28 CYCLES AND LOCATED ABOUT 1.8 MILES NORTH OF Camp WILLIAMS,
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FURTHER, THAT THE BEN LOMOND LINE TRIPPED BETWEEN THESE TWO EVENTS 1.5
CYCLES AFTER THE FIRST WITH NO INTERNAL FAULT.

THE NEXT DAY A SPECIAL FAULT STUDY WAS RUN SO THAT THE APPROXIMATE
FAULT DISTANCE COULD BE DETERMINED FROM THE MAGNITUDE OF THE CURRENT AS
INDICATED BY THE OSCILLOGRAMS. [HE COMPARISON OF ACTUAL FAULT CURRENT WITH
THE COMPUTER STUDY INDICATED THE FAULTS TO BE APPROXIMATELY 3.2 MILES NORTH
oF Camp WILLIAMS SURSTATION.

[BOUT THE SAME TIME THIS DISTANCE WAS DETERMINED, AN ANONYMOUS TIP WAS
RECEIVED INDICATING THAT THE FAULT MAY HAVE ORIGINATED ON THE UTAH STATE
PRISON PROPERTY. THE CALLER INDICATED THAT THE PRISON PERSONNEL WER BURN-
ING GARBAGE UNDER THE LINE AND THAT DURING THAT BURNING, AN EXPLOSION OF
FLAMMABLE MATERIALS ENSUED AND A FIRE ENVELOPED THE LINE. AN INVESTIGATION
AT THE SITE REVEALED THAT THERE HAD INDEED BEEN A FIRE UNDER THE LINE AT
THE TIME OF THE DISTURBANCE AND THAT WITNESSES INDICATED THAT FIRE HAD GONE
THROUGH THE CONDUCTORS, HOWEVER, DUE TO THE CLOUDY DAY, THERE WAS NO IN-
DICATION OF DAMAGE OBSERVED ON THE CONDUCTORS.

A LATER INSPECTION WAS CONDUCTED AT THE SITE FROM A UPRL COMPANY BUCKET
TRUCK., THE ENERGIZED CONDUCTORS WERE OBSERVED FROM ABOUT TEN FEET. THIS
INVESTIGATION INDICATED THAT THERE WERE MARKS ON THE TOP CONDUCTOR OF THE
TOP PHASE WIRES, ON THE CONDUCTORS OF THE MIDDLE PHASE WIRES, AND ON THE
TOP CONDUCTOR OF THE BOTTOM PHASE BUNDLE ON THE Camp MiLriams-90 SoutH 345 KV
LINE, THERE WERE ALSO MARKS ON THE TOP CONDUCTOR OF THE CENTER PHASE WIRES
oF THE Camp WiLLiams-TERMINAL 345 KV LINE. PHOTOGRAPHS OF THESE MARKS WERE
EVALUATED BY SERVERAL EXPERIENCED CREW SUPERVISORS AND ENGINEERS AND A PRE-
LIMINARY ESTIMATE WAS MADE THAT THEY APPEARED TO HAVE BEEN MADE BY ELECTRIC
ARC, [HESE MARKS WERE LOCATED ABOUT 125 FEET SOUTH OF STRUCTURE #70, AND
ABOUT 30 FEET FROM THE FIRE LOCATION, APPROXIMATELY 3.5 MILES NORTH OF
Cavp W1Li1AMs,



-1] -

B.  PrePARATION OF WRITTEN REPORTS

BECAUSE OF OUR UNIQUE LOCATION IN THE YESTERN SYSTEMS “DOUGHNUT" AND
THE MANY OPPORTUNITIES EXPERIENCED IN INVESTIGATING AND DOCUMENTING DIS-
TURBANCES, UTAH POWER & LIGHT HAS SPENT CONSIDERABLE TIME AND EFFORT IN
RECORDING AND STORING VARIOUS QUANTITIES THROUGHOUT OUR SYSTEM.

IN THE SysTEM OperaTiONS ConTROL CeENTER (SOCC) we HAVE oVveER U0 sTrIP
CHART RECORDERS WITH OVER /() QUANTITIES RECORDED INCLUDING MW OF ALL TIE
LINES AND MAJOR INTERNAL TRANSMISSION LINES, SUBSTATION FREQUENCY FROM SIX
MAJOR LOCATIONS, SYSTEM FREQUENCY AND VOLTAGE FROM GADSBY SUBSTATION IN
SALT LAKE, SYSTEM LOAD, TOTAL GENERATION, SCHEDULED INTERCHANGE, ACTUAL
INTERCHANGE, AREA LOAD, SYSTEM FIRM LOAD, GENERATION FROM EACH STEAM PLANT,
AND SELECTED COMPUTER QUANTITIES. THERE ARE FIVE PRINTERS GIVING HOURLY
LOGS, SYSTEM OUTAGES, ECONOMIC INTERCHANGE TRANSACTIONS, ALL SYSTEM ALARMS
AND OPERATIONS, AND, MOST IMPORTANT, THE SCADA OPERATIONS OF CIRCUIT
BREAKERS, SWITCHES, AND SUBSTATION ALARMS, EACH TIME TAGGED TO THE SECOND.

SCATTERED THROUGHOUT OUR SYSTEM AT MAJOR SUBSTATIONS AND PLANTS ARE
15 OSCILLOGRAPHS WITH PREFAULT INFORMATION AND SIX SEQUENCE OF EVENTS RE-
CORDERS WITH ONE MILLISECOND RESOLUTION. IN ADDITION, AT OUR THREE LARGE
STEAM GENERATION PLANTS WE HAVE PLANT COMPUTERS WHICH DATA LOG ALL ALARMS,
OPERATIONS, AND TRIPS, TIME TAGGED TO THE MILLISECOND., ALSO, AT ALL TRANS-
MISSION SUBSTATIONS, WE HAVE STRIP CHART RECORDERS WHICH RECORD STATION
VOLTAGE, AND TRANSFORMER AND LINE MEGAWATTS AND MEGAVARS.

AFTER A MAJOR DISTURBANCE, RELAY TECHNICIANS ARE DISPATCHED IMMEDIATELY
TO ALL PLANT AND SUBSTATIONS WHERE OSCILLOGRAPHS, EVENT RECORDERS, AND
CHARTS ARE INVOLVED. WHEN THEY ARRIVE AT THE SUBSTATION THEY REPORT BY
TELEPHONE AS MUCH OF THE PERTINENT INFORMATION AS POSSIBLE AND THEN DELIVER
THE OSCILLOGRAMS, CHARTS, AND PRINTOUTS TO SALT LAKE FOR MORE DETAILED ANALY -
SIS,
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AT OTHER SUBSTATION LOCATIONS INVOLVED IN THE DISTURBANCE, WE RE-
QUEST LOCAL OPERATING PERSONNEL TO REMOVE CERTAIN CHARTS AND HAVE THEM
DELIVERED TO SALT LAKE AS SOON AS POSSIBLE.

YITH THE ABOVE PROCEDURE, AND USING ALL AVAILABLE INFORMATION IN THE
System OperaTioNs ConTroL CENTER, WE ARE ABLE TO CONFIRM, IN MOST CASES,
OUR ORIGINAL INTERPRETATION OF THE INITIAL CAUSE AND SEQUENCE OF EVENTS.

FOR THE PURPOSE OF REQUIRED REPORTS, AFTER ALL OF THE ABOVE DATA HAS
BEEN GATHERED, A CONCENTRATED EFFORT IS MADE TO IDENTIFY EVERY SINGLE EVENT
THAT OCCURRED FROM THE INCEPTION OF THE INITIATING CAUSE, THROUGH THE DIS-
TURBANCE, AND THROUGHOUT ALL OF THE RESTORATION PROCEDURE.

THE ACCURACY OF THE TIME 1S BASED UPON WHICH INFORMATION WE ARE USING,
EACH OSCILLOGRAPH HAS A SYSTEM TIME CODE- SYNCHRONIZED To “WV-B, onN ONE OF
ITS TRACES, WHICH SHOWS THE BEGINNING OF EACH SECOND AND CAN BE DECODED
GIVING THE MONTH, DAY, HOUR, MINUTE, AND SECOND. THIS IS A 120 BIT PER
seconD, 60 BIT SERIAL CODE. THE TIME DIFFERENCE BETWEEN THE VARIOUS SUB-
STATIONS 1S THE MICROWAVE TIME WHICH 1S MICROSECONDS. [HE SEQUENCE OF
EVENTS RECORDERS AT THE SUBSTATIONS ARE AUTOMATICALLY SYNCHRONIZED TO THE
SAME SYSTEM TIME CODE.

MOST OF THE EVENTS TAKEN FROM RECORDING CHARTS AND COMPUTER PRINTOUTS
CAN BE SYNCHRONIZED TO THE OSCILLOGRAPHS AND SEQUENCE OF EVENT RECORDERS
BY IDENTIFYING COMVON EVENTS,

THE DETAILED DESCRIFTION OF THE DISTURBANCE AND SEQUENCE OF EVENTS FOR
January 8, 1981, consisTs OF 38 PAGES, FOUR PAGES FROM INITIATING CAUSE TO
BLACK-OUT, AND THE REMAINING PAGES COVERING RESTORATION, THIS REQUIRED SIX
TO EIGHT EMPLOYEES WORKING 10 T0 17 HOURS PER DAY FOR MOST OF THREE WEEKS,
SATURDAYS AND SUNDAYS INCLUDED, IN ORDER TO COMPLETE THE SEQUENCE OF EVENTS
PORTION OF THE REPORT.

ON THE DAY FOLLOWING THE DISTURBANCE, THE VICE PRESIDENT-POWER SUPPLY
OPERATIONS, CALLED TOGETHER KEY SUPERVISORS FROM POWER SupPLY OPERATIONS AND
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ENGINEERING AND PRESENTED AN OUTLINE FOR THE REQUIRED REPORT, AND MADE AS-
SIGNMENTS TO INDIVIDUALS. EACH ONE RECEIVING AN ASSIGNMENT WAS TO GATHER
NECESSARY FACTS AND INFORMATION, WRITE A REPORT, AND SUBMIT TO THE MANAGER-
Power SuppLY OPERATIONS, WHO IN TURN WOULD ORGANIZE THE OVERALL REPORT,

OVER THE NEXT FOUR WEEKS, FOUR MEETINGS WERE HELD TO REVIEW THE STATUS
AND CONTENT OF PRELIMINARY REPORTS, WITH THE FINAL REPORT BEING APPROVED

oN Fesruary 13, 1981,

SUBSEQUENT TO THE COMPLETION OF OUR FORMAL REPORT AND THE ON-SIGHT
INVESTIGATION BY THE DEPARTMENT OF ENERGY AND THE UtaH Division oF PuBLIC
UTILITIES, WE RECEIVED ADDITIONAL REQUESTS FROM BOTH THE DEPARTMENT OF
ENerey AND THE Urad Division oF PusLic UTILITiES. THE DEPARTMENT OF ENERGY
REQUESTED ADDITIONAL TECHNICAL INFORMATION IN FIVE AREAS. ATTACHMENT ONE
IS A SUMMARY OF OUR RESPONSE TO THIS REQUEST., WE HAVE NOT YET RECEIVED
THE DEPARTMENT OF ENERGY'S FINAL REPORT,

THe UtaH Division oF PuBLic UTILITIES HAS COMPLETED ITS OWN REPORT AND
HAS MADE TEN RECOMMENDATIONS THAT HAVE REQUIRED FOLLOW-UP, A NUMBER OF
ITEMS HAVING BEEN COMPLETED, OTHERS ARE STILL UNDER INVESTIGATION. THESE
RECOMMENDATIONS ARE LISTED IN ATTACHMENT TWO.

C. Ben Lovonp ProTeCTIVE RELAY TRIP
1. OPERATIONAL ANALYSIS oF THE BEn Lomonp 345 KV PROTECTIVE RELAY TRIP.

SEQUENCE OF EVENTS RECORDER OUTPUT AT CAMP WILLIAMS VERFIED THAT
DURING THE FIRST FAULT oN THE Camp W1LL1avs-90 Sout 345 KV LINE, BOTH
THE POWERLINE CARRIER (PLC) AND Microwave (M) RreLavs AT Cavp WILLiams
ON THE BEN LoMonD 3H5 KV LINE ACTIVATED THEIR BLOCKING UNITS PRIOR TO
RECEIPT OF PERMISSIVE SIGNALS FROM BEN LOMOND, AND REMAINED BLOCKED FROM
COMPARISON TRIPPING UNTIL A TRANSFER TRIP SIGNAL WAS RECEIVED, INITIAT-
ING THE CAMP WILLIAMS CIRCUIT BREAKER TRIPS, NO SEQUENCE OF EVENTS RE-

CORDER WAS AVAILABLE AT BEN LOMOND TO DETAIL OCCURRENCES THERE, BUT
0SCILLOGRAPHS AND TARGET LIGHTS SHOW A RELATIVELY SLOW TRIP WAS INITIATED
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THERE JUST PRIOR TO THE ACTUAL OPENING OF THE FAULT AT Camp WiLLiams

g

oN THE 90 SoutH LINE, THE TARGETS VERIFIED THAT A PLC “DIRECT TRIP”
HAD OCCURRED, WHICH DOES NOT REQUIRE PERMISSION FRoM Camp WILLIAMS
DIRECTLY OR THROUGH LOOPBACK, AND SHOULD ONLY OCCUR FOR FAULTS SHORT
OF THE CAMP MILLIAMS END OF THE LINE. TWO ELEMENTS IN THE BEN LoMOND
PLC RELAYS CAN INITIATE THE TARGETS FOUND: (1) 7ERO SEQUENCE OVER-
CURRENT DIRECT TRIP, AND (2) LINE ENERGIZATION DIRECT TRIP. THE MY,
RELAYS, WHICH ARE SET IDENTICALLY, BUT DO NOT CONTAIN (2) ABOVE, DID
NOT ISSUE A TRIP,

THE LINE ENERGIZATION DIRECT TRIP FUNCTION (LEDT) OF THE POWERLINE
CARRIER SET OF STATIC RELAYS 1S DESIGNED TO GIVE HIGH SPEED CLEARING WHEN
ENERGIZING A LINE INTO A CLOSE FAULT WHEN THE POWERLINE CARRIER RELAYS
HAVE BEEN WITHOUT LINE POTENTIALS FOR A PERIOD OF TIME. 10 GET A TRIP
OUTPUT REQUIRES THREE INPUTS:

A, PICK-UP OF POSITIVE OR NEGATIVE SEQUENCE FAULT CURRENT ELEMENTS.
B, Drop-oUT OF POSITIVE SEQUENCE VOLTAGE ELEMENT (V7).
C: OpERATION OF A 52/ CONTACT INDICATING THAT A LINE CIRCUIT BREAKER

HAS BEEN ISSUED A CLOSE SIGNAL,

2, FIELD INVESTIGATION OF THE RELAY OPERATION,

On January 9, 1981, ENGINEERS AND TECHNICIANS INVESTIGATED THE BEN

Lomonp PLC Retavs on THE Camp Witraivs 345 KV LINE BY INJECTING A REPLICA
OF THE FAULT CURRENTS AND VOLTAGES AS RECORDED BY THE BeN Lomonp 345 KV

SUBSTATION 0SCILLOGRAPH, A Jopice F3D TEST SET WAS USED TO FIRST SUPPLY

NORMAL. VOLTAGES AND NO-LOAD CURRENTS, FOLLOWED BY INSTANTANEOUS SWITCH-
ING TO THE FAULT CURRENTS AND VOLTAGES. THIS TEST SET WAS DEVELOPED FOR

UPEL As parT oF THE MoriLE Reray Test System (MRTS) USED T0 CALIBRATE
AND MAINTAIN EHV RELAY SETS, AND CAN SIMULATE ON A THREE-PHASE BASIS
'FOR BALANCED OR UNBALANCED FAULTS.
THE ONLY TRIP OUTPUT WHICH OCCURRED DURING SIMULATION OF THE FAULT WAS
AT EIGHT SECONDS FROM THE NEGATIVE SEQUENCE TIME OVERCURRENT ELEMENT,
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WELL OUTSIDE ANY PRIMARY TIMING CONSIDERATION, SINCE THE ACTUAL FAULT
LASTED LESS THAN 3 CYCLES. THE PLC RELAYS APPEARED IN EXCELLENT CONDITION,
AND NO CONCLUSIVE EVIDENCE OF MISOPERATION WAS FOUND. ON ONE EARLIER
OCCASION, A SIMILAR FALSE TRIP BY RELAYS ON ANOTHER UNRELATED LINE WAS
DETERMINED TO BE A PROBLEM IN THE LINE ENERGIZATION DIRECT TRIP CIRCUIT
MENTIONED PREVIOUSLY. IN THAT CASE, A HIGH-RESISTANCE CONTACT BETWEEN
THE GOLD~PLATED INTERLOCKING PINS USED IN THIS EQUIPMENT ALLOWED A LOGIC
VOLTAGE TO DRIFT HIGH, AND THE SYSTEM VOLTAGE COLLAPSE AND OVERCURRENT
CAUSED BY A FAULT IN AN ADJACENT 345 KV LINE PRECIPITATED A FALSE TRIP,
PERSONNEL AT BEN LOMOND on JANUARY 9, 1981, WERE FAMILIAR WITH THIS
PRIOR CASE, AND TESTED FOR SUCH HIGH RESISTANCE CONTACT PRIOR TO DISTURB-
ING ANY PRINTED CIRCUIT CARDS. No EVIDENCE OF HIGH-RESISTANCE WAS FOUND,
TWo OTHER CIRCUITS WHICH MIGHT HAVE GIVEN THE TARGETS RECEIVED, PLUS ONE
ADDITIONAL TARGET EACH, WERE TESTED. [HE CIRCUITS WERE FOUND TO BE OP-
ERATING PROPERLY AND EACH GAVE THE ADDITIONAL TARGET WHEN ENERGIZED.
3, ELECTROMAGNETIC INTERFERENCE INVESTIGATION

THe BeN Lovonp 230 KY suBSTATION ADJACENT To THE 345 KV YARD HAS BEEN
SUBJECT TO ELECTROMAGNETIC INTERFERENCE (FMI) DIFFICULTIES. THE NEW
3H5 KV PORTION WAS CONSTRUCTED ACCORDING TO THE LATEST UP&L SURGE sup-
PRESSION STANDARDS, EMPLOYING YARD CABLES HEAVILY SHIELDED AGAINST BOTH
ELECTROSTATIC AND ELECTROMAGNETIC INFLUENCE, MONETHELESS, THE LINE
ENERGIZATION DIRECT TRIP CIRCUIT CONTAINS AN INTERFACE WITH NON-SOLID-
STATE CONTROL WIRING, WHICH AFFECTS THE SAME LOGIC AS THE AFOREMENTIONED
HIGH-RESISTANCE CONTACT. IF A SURGE DUE To EMI CAUSED THE CONTACT CON-
VERTER INTERFACE THROUGH WHICH THIS OUTSIDE CIRCUIT CONNECTS INTERNALLY
TO OPERATE, A TRIP OF THE LINE EXACTLY AS TARGETED WOULD OCCUR.

On January 11, 12, anp 14, 1981, ENGINEERS AND TECHNICIANS DISABLED
THE RELAYS AT BEN LOMOND TO INVESTIGATE OPERATION FROM EMI. ELECTROSTATIC
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NOISE WAS GENERATED SEQUENTIALLY BY OPENING (P 346, ITS BUS DISCONNECT
SWITCH, ITS LINE DISCONNECT SWITCH, AND THEN BY CLOSING THESE ITEMS IN
REVERSE ORDER., PHOTOGRAPHS WERE TAKEN OF OSCILLOSCOPE TRACES RECORDING
ELECTRICAL NOISE OUTSIDE AND INSIDE THE RELAYS, NO MALFUNCTIONS WERE
RECORDED, CORRECT OPERATION OF THE LINE ENERGIZATION DIRECT TRIP (LEDT)
CONTACT CONVERTER OCCURRED ON cLOSING OF (B 346, THESE TESTS WERE RE-
PEATED SEVERAL TIMES, WITH NO INCORRECT OPERATIONS.

ADDITIONALLY, INSPECTION OF THE CARD-EDGE CONNECTOR PINS FOR MIS-
ALIGNMENT, OR INTERMITTENT CONTACT REVEALED NO DISCREPANCIES ON ANY OF
THE RELEVANT CARDS,

4, RELAY MANUFACTURER’S INVESTIGATION.

ON January 20 anp 21, 1981, REPRESENTATIVES OF GENERAL ELECTRIC Com-
PANY MET WITH UP8L ENGINEERS AND TECHNICIANS TO REVIEW THE OPERATION AND
TROUBLE SHOOTING OF THE BEN LOMOND RELAY TERMINAL ON THE LINE TO CAMP
WiLL1aMs, THE SEQUENCE OF EVENTS WAS DESCRIBED USING OSCILLOGRAPH AND
EVENT RECORDER DATA, AS WELL AS REPORTED TARGETS. [HE G.E. ENGINEER
FROM THE FACILITY WHICH MANUFACTURED THE SUBJECT RELAYS, SUPPORTED THE
GENERAL CONCLUSION ALREADY REACHED HEREIN.

A FIELD VvISIT TO THE BEN LOMOND SITE WAS UNDERTAKEN, AND DURING THIS
VISIT TESTS WERE MADE TO MEASURE THE TIMING OF SEVERAL UNITS INVOLVED
IN THE INCORRECT OPERATIONS. FROM THIS aNALYsIS, THE LEDT cIrculT was
AGAIN IMPLICATED AS THE SOURCE OF TROUBLE.

ADDITIONALLY, A NUMBER OF TOPICS WERE DISCUSSED WITH THE G.E. PER-
SONNEL CONCERNING THE DESIGN AND QUALITY ASSURANCE ADEQUACY OF THE RELAYS.

On MarcH 17 anp 18, 1981, A SUBSEQUENT MEETING WAS HELD WITH GENERAL
ELECTRIC REPRESENTATIVES; THE LOCAL REPRESENTATIVE, A FACTORY ENGINEER
SPECIALIZING IN RELAY APPLICATIONS, AND TWO FACTORY ENGINEERS SPECIAL-
IZING IN QUALITY CONTROL AND INSPECTION. [HE FOLLOWING ITEMS WERE
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DISCUSSED IN DETAIL WITH THE PRUPOSE OF DETERMINING IF A PROBLEM EXISTED,

AND, IF SO, WHAT CORRECTIVE ACTION SHOULD BE TAKEN:

A,

B.

C.

D,
Es

Fe
G.

H.

I
Ju
Ks

L.
M.

5'

SUMMARY OF ALL FALSE TRIPS SINCE FEBRUARY, 1977, ON LINES WITH STATIC
RELAYS.,

SQUELCHING OF G.E.’s TyPE 30 TONE COMMUNICATION CHANNELS DURING EX-
TERNAL FAULTS,

LENGTHENING OF TRIP INTEGRATOR TIMES FROM 1 MILLISECOND TO 4 MILLI-
SECOND

DroPouT TIME OF THE MiB FUNCTION,
ENERGY REQUIRED TO PICK-UP CONTACTOR CONVERTERS.

| ENGTHENING OF PICK-UP TIME OF CONTACT CONVERTERS.

ADDING ADDITIONAL TIME DELAY TO THE DROPOUT OF THE POSITIVE SEQUENCE
voLTAGE (V1) FUNCTION.

MANUFACTURING OF PRINTED CIRCUIT BOARDS AND THE INSTALLATIONS OF
CONNECTOR PINS.

CABLE CONNECTORS AND WEIGHT OF CABLES.

RepORT OF EMI QUANTIFICATION STUDY REQUESTED BY UP8L.

48 VDC BATTERY CLAMPS, BATTERY CAPACITANCE, AND STATION ANNUNCIATOR

NOISE,
PIN CLEANING SOLVENTS AND LUBRICANTS:
RECLOSING CYCLE IN USE ON THE BeEN LovonD-Camp WILLIAMS LINE,

RELAY PT
AT THE CONCLUSION OF THIS MEETING, ALL DISCUSSION AND RECOMMENDATIONS

WERE REVIEWED AND THE FOLLOWING ITEMS WERE SELECTED FOR IMPLEMENTATION
By UPEL:

A

EXTEND DROPOUT TIME OF THE V] FUNCTION IN THE PLC RELAYS FrROM 11 MIL-
[ ISECONDS TO APPROXIMATELY 250 MILLISECONDS. THIS WILL REQUIRE COM-
PONENT CHANGES ON THE V] carD. UPSL WILL PRORABLY SEND CARDS TO G.E.

FOR MODIFICATION, THIS LONGER DROPOUT TIME MEANS THAT THE LEDT
CIRCUIT WILL NOT RECEIVE UNDERVOLTAGE PERMISSION DURING LINE FAULTS.
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B. ApD 250 om4, 25 WATT RESISTOR ON EXTERNAL TERMINAL BLOCK AROUND THE
COIL OF CONTACT CONVERTER #3 TO INCREASE THE INPUT ENERGY REQUIRED
FOR OPERATION,

c. CHanee TL1 TiMeR Pick-up IN THE PLC RELAYS FROM A PULSE PICK-UP TO
Iy MILLISECONDS, TO FURTHER ENSURE AGAINST MISOPERATION OF THE LEDT
CIRCUIT, G.E. WILL FIND OUT HOW THIS CAN BEST BE ACCOMPLISHED.

D. INSPECT ALL PINS THAT MAY BE RELATED TO A SPECIFIC PROBLEM USING NEW
CRITERIA AND TOOLS. IF A PROBLEM IS FOUND, OBTAIN THE QUALITY

ASSURANCE STICKER NUMBER. A MINIMUM FORCE OF Db GRAMS IN DISCON-
NECTING PINS FROM SOCKETS 1S RECOMMENDED.

E. INSPECT NEW EQUIPMENT WITH NEW CRITERIA AND TOOLS PROVIDED BY THE
MANUFACTURER.

F, INSPECT INTERCONNECT CABLE HARNESS TO DETERMINE IF ANY REPLACEMENTS
ARE NECESSARY. IF SOME CABLES APPEAR SHORT, .E, CAN PROVIDE RE-
PLACEMENTS.

G. FIELD DESIGN A CABLE SUPPORT BAR TO BE INSTALLED AT THE BACK OF
THE RELAY CASES TO TIE THE INTERCONNECT CABLES UP, SEATING THE
INTERCONNECT PLUGS FIRMLY IN THEIR SOCKETS,

H. INCREASE TRIP INTEGRATING TIMER PICK-UP TIME TO 4 MILLISECONDS FOR
SECURITY AGAINST TRANSIENT EMI Pick-up.

1. STEER ALL DIRECT TRIPS THROUGH THE TRIP INTEGRATING TIMER.

J, CHANGE RECLOSING PHILOSOPHY TO MINIMIZE RESTORATION DELAY, RECLOSE
LINE BREAKER FROM THE WEAK SOURCE ON “HOT BUS, DEAD LINE” AFTER 1
SECOND OR AFTER BEING IN SYNCHRONISM FOR 3 SECONDS, RECLOSE LINE
BREAKER FROM THE STRONG SOURCE ONLY AFTER BEING IN SYNCHRONISM FOR
3 seEconps (NO "HOT BUS, DEAD LINE” RECLOSING). [HE CYCLE REQUIRES
A NORMAL DELAY OF 4 SECONDS TOTAL FROM TRIP TO RESTORATION.

VI, PLANS FOR IMPLEMENTATION OF RELAY MODIFICATIONS
A.  As A RESULT OF THE STUDIES AND RECOMMENDATIONS, A PLAN FOR IMPLEMENTATION WAS
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DEVELOPED, THE PLAN INVOLVES SOME SLIGHT DETRIMENT TO THE NORMAL TRIPPING
PERFORMANCE OF THE EHV LINE SOLIDSTATE RELAYS, [N PROTECTION, ANY ATTEMPT
TO IMPROVE SECURITY FROM UNNECESSARY TRIPPING USUALLY DOES DETRACT FROM THE
ABILITY TO OPERATE QUICKLY FOR NECESSARY TRIPS. IN THIS CASE, HOWEVER,
SIGNIFICANT IMPROVEMENT IN SECURITY SHOULD BE REALIZED WITH MUCH LESS SIG-
NIFICANT DEGRADATION OF NORMAL DEPENDABILITY. THIS TRADE-OFF IS SEEN AS
ACCEPTABLE,

A STATIC RELAY INSPECTION PLAN HAS BEEN DEVELOPED, CONSISTING OF AN
OVERALL CHECKLIST AND INDIVIDUAL FORMS TO RECORD ALL RELATED ACTIVITY.
THESE DOCUMENTS ARE PRESENTED IN ATTACHMENT THREE. COMPLETION OF THIS AC-
TIVITY 1S PLANNED IN 1981, REQUIRING AT LEAST ONE MAN VEAR OF EFFORT.

THE "EMI" coLUMN REFERS TO ADDITIONS TO BE MADE TO IMPROVE THE SHIELD-
ING AND SUPPRESSION TECHNIQUES, ESPECIALLY IN 345 KV anp 230 KV conTroL
BUILDINGS. THESE ADDITIONS WILL BE DEFINED BY A STUDY BEING CONDUCTED BY
SEVERAL UPBL ENGINEERS WHOSE EXPERIENCE RANGES FROM PROTECTION TO COMMUNICA-
TIONS TO ELECTRONIC MAINTENANCE. THREE TYPES OF EMI WILL BE TREATED; ELEC-
TROMAGNETIC INDUCTION, ELECTROSTATIC COUPLING, AND RADIO FREQUENCY INTER-
FERENCE, PROTECTION EXISTS ALREADY AGAINST ALL THREE, BUT MORE COMPLETE
PROTECTION WILL BE ADDED.
ADDITIONALLY, RESEARCH WORK IS IN PROGRESS TO IMPELEMENT SEVERAL FUNCTIONS
IN A RELIABLE AND COST-EFFECTIVE MANNER IN A MICROPROCESSOR BASED RELAY,
THESE FUNCTIONS ARE:
1. AUTOMATIC UNDERVOLTAGE LOAD-SHEDDING AND OVERVOLTAGE EQUIPMENT PROTECTION,

USING MORE COMPLETE STATE ESTIMATION THAN PRESENTLY POSSIBLE,

B

LINE THERMAL PROTECTION INTEGRATING THE EFFECT OF AMBIENT TEMPERATURE
AND LONG HEATING TIME CONSTANTS; AS WELL AS POSSIBLE WIND MEASUREMENT,

TO IMPROVE THE PERFORMANCE OF TRANSMISSION LINES DURING CONTINGENCIES.,
3, FAULT LOCATION CALCULATION AND RECORDING, FOR TRANSMISSION TO A CENTRAL

FACILITY AS PART oF UPSL'S DISTURBANCE RECORDING AND ANALYSIS SYSTEM.
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CONCLUSTON

DEVELOPMENT OF SECURITY IN RELAYING IS AN EVOLUTIONARY PROCESS, INFLUENCED
BY EXPERIENCE OF PREVIOUSLY UNKNOWN OCCURRENCES AND CONCERN OVER DEGRADATION OF
DEPENDABILITY., EHY LINE RELAYING AT UPEL 1S "STATE OF THE ART” USING PROVEN
TECHNOLOGY, WITH EACH NEW EXPERIENCE DECREASING THE CHANCE FOR FUTURE MISOPERA-

TION, EVERY ATTEMPT IS, AND WILL BE MADE TO LEARN FROM THE PAST, AND TO IMPLEMENT
THIS KNOWLEDGE CAREFULLY,



ATTACHMENT 1

ResPoNSE TO DEPARTMENT oF ENERGY REQUEST FOR
ADDITIONAL INFORMATION



UTAH POWER & LIGHT COMPANY RESPONSE TO DOE LETTER OF MARCH 5, 1981
' ATTACHMENT T

Location and type of equipment employed for sequence of events
recording. '

UP&L response:

A review of the sequence of events facilities has been made to
provide information relating to this equipment. We have considered
sequence of events recording to include sequence of events recorders,
breaker status module recorders, system control and data acquisition
systems, and recording oscillographs. : :

Sequence of events recorders are presently being used at major sub-
stations and plants for generally recording static relay operations
and other events critical to analyzing operations. This information
is stored at the recorder location and retrieved from a printed out-
put at that location. These devices are synchronized to the system
time code which is synchronized to WWVB and records events to a
millisecond resolution.

Breaker status module recorders were designed to record breaker
operating times and positions. The system operations control center
computer logs the information from the breaker status modules upon
interrogation automatically from the various locations. The breaker
status module devices are synchronized to the system time code and
record operations to one cycle resolution.

System control and data acquisition systems (SCADA) are employed on
the major transmission substation locations. Substation operations
or alarms associated with the SCADA systems are logged at the system
operations control center. The events from SCADA are time-tagged
when they are interrogated by the SOCC computer with the computer
time logged.

Recording oscillographs are located at strategic Tocations throughout
the system. In addition to critical voltages, currents, and status
indications, a time code is recorded on the oscillographs. Retrieval

of the oscillograph information is on a manual basis requiring analytical
review for interpretation.

The attached Table 1 Tists Tocations of all sequence of events recording
devices utilized by the system. In some locations on the system complete
sequence of events recorders have not been installed. This is generally
true at locations on the transmission system, 138 kV and above, where
radial operation only is controlled by supervisory control. This is

also true on subtransmission and distribution facilities, 69 kV and
below. Many such Tocations have supervisory tontrol for operation and
monitoring without sequence of events recording.



ATTACHMENT I

Analysis or other explanation of the power system stability in
the northern part of the Utah system when a separation occurs in
the south. How much load, if any, would have to be shed to main-
tain stability?

UPEL response:

A preliminary analysis of the power system stability in the northern
part of the Utah system has been made. In this analysis it is in-
dicated that with the dropping of 400 MW the northern portion of the
system would remain stable without the loss of generation. Studies
are continuing to further refine the load dropping Tevel. An
additional evaluation of time delay permissible for the initiation
of load dropping is being studied.

The protective relay schemes and equipment employed by UP&L appear

to be very modern. Testing of new eguipment at the central laboratory
is probably an action not accomplished by many other utilities. Train-
ing and development of these technicians, the frequency of routine
checks and/or maintenance, and the physical means employed to prevent
some other individual from tampering with a relay is of interest.

Could you expand on these subjects?

UP&L response:

Utah Power & Light is pleased with the protective relay schemes and

the personnel that have been assigned the responsibility for the
operation and maintenance of these facilities. Considerable thought
has been placed in developing training programs, and routine procedures
to continue to provide satisfactory service of the protective relaying.
The various groups throughout the Company organization have worked
closely together to establish facilities for protective relaying
compatible with the system configuration. The attached Table 2 is a
general explanation of the training and testing procedures being
incorporated. Also provided is a copy of the relay technician train-
ing program.

-2



ATTACHMENT T

What contingency plans for Toad shedding existed prior to the disturbance?
When were they last updated?

UP&L response:

There are several contingency plans used by the Company for load shedding.
These are established to provide for system protection under various
operating conditions.

Underfrequency load shedding has been incorporated to provide for load
shedding when Toad is isolated with limited generation to maintain
stability and service to a portion of the load, under certain islanding
conditions. The underfrequency load shedding program is designed to
shed up to approximately 75% of the winter system load during conditions
of underfrequency. This program of undergrequency load shedding is
coordinated with the Northwest Power Pool and with the Western Systems
Coordinating Council. The program is reviewed annually with the latest
review being accomplished in February, 1981. The load shedding program
was in effect during the disturbance of January 8, 1981. However, it
could not be effective in that the generation in the isolated area was
lost prior to the isolation of the area from the rest of the system,
which was operating at normal frequency.

Transfer trip schemes have been established from time to time, depending
on loading and transmission facilities to trip loads and/or generation

as is necessary under the conditions of Toss of certain high voltage

bulk transmission lines so as to provide for continuing service stability
with the Toad that remains. The loads involved in these schemes are the
Monsanto interruptible Toad and the National Lead interruptible Toad.
These are automatic tripping schemes which can be manually armed by the
system dispatcher when loading on these lines reaches a pre-determined
level indicating that the scheme is necessary for continuing system
stability, should a contingency occur.

For several years the Company plans have been in force for manually
shedding of customer Tload to balance generation to Toad during periods
of either emergency loss of generation or during disturbances, or as
necessary during periods of relatively long-term shortages of generating
capacity. These manual shedding schemes on a general system-wide basis
have never been implemented by the Company. The latest detailed plan
was updated February 15, 1979. This plan provides for the reduction of
system load, first by .voluntary means and then, if necessary, with the
shedding of blocks of load throughout the system on the pre-planned
basis as needed, and by order of the system dispatcher.



ATTACHMENT I

Please provide a description of the methodology employed by UP&L

to shed load. How are circuits selected? Do provisions for manual
shedding exist? What lines of communication exist from the system
operator to the individual actually operating the load dropping
device?

UP&L response:

The Utah Power & Light Company contingency plans for Toad shedding
were established to provide for system protection under various
operating conditions. ‘

The underfrequency load shedding and restoration program was designed
to shed various amounts of system load at various points of system
frequency decline. The amount of load and the points of shedding

were determined from computer studies of system response to system
frequency decline for those amounts of load to be shed necessary to
arrest that frequency decline. In general, all distribution circuits
qualify for underfrequency load shedding. Investigation of load con-
tent on these circuits revealed that attempts to separate so-called
"emergency loads" (that is, hospitals, police, fire, sanitary, water,
Tife support, and other special emergency functions) are so inter-
spersed throughout the distribution system that if a circuit containing
such an emergency load were exempted from load shedding, there would be
no load shedding left. It has therefore become the policy that these
special loads which indeed do need continuous emergencCy service must
provide their own back-up electric supply. If possible, where these
special loads can be jsolated from other loads, they are allowed to

be exempt from load shedding. Underfrequency load shedding panels

are installed as a routine part of construction at all distribution
substations. A1l distribution circuits emanating from that substation
are connected into the underfrequency load shedding panels. These
circuits are activated based on the amount of load on the circuit and
if they are exempt or not exempt from Toad shedding. Routinely, all
such circuits are left in service and available for underfrequency load
shedding.

Transfer trip schemes utilizing contractual interruptible loads have
been established to provide system stability upon loss of transmission
facilities. Use of interruptible load shedding upon loss of a circuit
has been utilized for a number of years on several backbone trans-
mission lines. The Brady-Treasureton 230 kV line and the Naughton-
Treasureton 230 kV Tine are examples of this usage.

In order to establish a manual load shedding program, surveys have been
conducted of the Utah Power & Light Company loads by circuit disconnecting
devices. These loads have been summarized into 10 MW blocks by associated
circuit disconnect devices. Employees qualified to switch, who novrmally
do switching on these devices, have been assigned the job of operating
those devices so as to reduce system load as is determined necessary by
the system dispatcher. Should an emergency occur wherein the system
dispatcher deems it necessary to reduce load either because of loss of
generation capability, import capability, or some other cause which
results in a gross imbalance between system Toad and system generation

-4~
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capability, then he would notify the various subdispatch locations via
direct telephone communications as to the amount of load and the area

in which the load must be shed. The subdispatch locations, upon receipt
of these instructions, would either shed the load directly by operation
of supervisory control or, if that were not available, he would contact
those switchmen in the field preassigned to carry out these assignments
via mobile radio or direct telephone communications to substations where
they are located. They would be given orders to open the circuit breakers
associated with the block of load assigned to be dropped by the system
dispatcher. As it became necessary, additional blocks of Toad would be
dropped or, if time made it necessary, to rotate these blocks, the sub-
dispatchers would again give the appropriate orders to the switchmen in
the field.

. -
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TABLE 1

Sequence of Events Recorders

Station

Sigurd 345 kV
Emery 345 kV

Camp Williams
Gadsby Plant & Sub
Carbon Plant & Sub

Type

Rochester RA 1800
Rochester RA 1800
Rochester RA 1800
Rochester RA 1800
Rochester RA 1800

ATTACHMENT I

Ben Lomond 345 kV Hathaway 5880

1I. Breaker Status Modules

Station Type

Carbon 138/46 kV Beehive BMEI-SMS-2420
Camp Williams 345 kV z
Ben Lomond 230/138 kV (1) "
Cutler/Wheelon/ 138/46/6.6 kV (1) "
Treasureton 230/138 kV !
Goshen 161 kV (1) “
Naughton 230/69 kV "

(1) These units are presently out-of-service due to noise problems creating
inadvertent operations.

111. SCADA and Data Acquisition Only Systems

A. SCADA Station Station
Amps Parrish
Antelope Pavant
Ben Lomond Pinto
Brigham City Riding Receiving
Camp Williams Riverdale
Caribou Sigurd 345 kV
Cottonwood Sigurd 230/138 kV
E1 Monte Silver Creek
Emery 345 kV Smithfield
Franklin Spanish Fork
Gadsby Sugar Mill
Goshen 345 kV Syracuse
Honeyville Tanner
Huntington 345 kV Taylorsville
McClelland Terminal
McFadden Thirty South
Naughton Treasureton
Ninety South Jefferson

Oquirrh
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IV.
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SCADA and Data Acquisition Only Systems - continued

B. Data Acquisition Only

station

Brady

Carbon Plant
Cutler Plant
Four Corners
Gadsby Plant
Geneva

Glen Canyon
Goshen 138/161 kV
Grace Plant
Hale Plant
Huntington Plant
Hunter

Recording Oscillograph's

Location

Antelope Substation

Goshen Substation
Treasureton Substation
Naughton Plant

Ben Lomond 138 kV Substation
Ben Lomond 345 kV Substation
Ben Lomond 230 kV Substation
Terminal 230/345 kV Substation
Terminal 138 kV Substation
Camp Williams Substation
*Gadsby Substation

Huntington Substation

Emery Substation

Hunter Plant

Sigurd 345 kV Substation
Sigurd 230 kV Substation
Treasureton Out-of-Step
Relay Lab (portable)

* Being installed at present.

Station

Jefferson
Kennecott #1, Magna
Kennecott #2, Copperton

Kinport

Monsanto

Oneida Plant

Ovid

Pavant

Rigby

Soda Plant

Vernal

Manufacturer Type

Hathaway MD-32
Hathaway MD-32
Hathaway MD-32
Hathaway MD-32
Hathaway RS-230
Hathaway AD-444
Hathaway MD-32
Hathaway MD-32
Hathaway RS-32
Hathaway MD-32
Hathaway AD-544
Hathaway MD-32
Hathaway AD-444
Hathaway AD-444
Siemens DD-6025
Hathaway MD-32
Hathaway RS-16
Siemens DD-6025
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TABLE 2

Training and Development of UP&L's Technicians

UP&L has an extensive twenty-six month training course for relay
technician trainees. Attached is a complete outline and qualifica-
tions for this training (Attachment III).

Upon completion of the trainee course and exam, a trainee becomes a
technician,

Technicians are given at Teast two three-day classroom training
sessions each year. These sessions teach design, maintenance, and
testing of new type relays, meters, fault recording, event record-
ing, and test equipment. Each technician has at his disposal a
Relay Test Manual and manufacturer technical manuals on each type
of equipment.

The Power Operations Relay Department also has an office staff of
four engineers and five supervisors to provide training and field
assistance to the technicians.

Frequency of Routine Checks or Maintenance of UP&L's Protective Relays

1. A1l distribution (4 kV, 12.5 kV, and 25 kV) relays are maintained
every twenty-four months,

2. A1l subtransmission relays (46 kV and 69 kV) are maintained every
eighteen months.

3. A1l transmission relays (138 kV, 161 kV, 230 kV, and 345 kV) are
maintained every twelve months.

4. K171 relays associated with generators are maintained every twelve
months.

5. A1l system load shedding underfrequency relays are‘maintained
every twelve months.

A11 protective relays are filed, according to equipment, on a computer
program. This file is updated according to the date of last test and
redistributed to the technicians on a gquarterly basis. An example of
one of these maintenance sheets if attached (Attachment IV).
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Utah Division of Public Utilities
Engineering Report of Utah Power & Light's
January 8, 1981 Disturbance

SUMMARY OF RECOMMENDATIONS

UP&L Co. Should:
I. Prohibit burning under the lines in all new 345 KV line easements.

IT. Issue warnings to property owners of existing 345 KV easements that burn-
ing materials under the lines is dangerous and could cause extensive
outages.

III. Continue to study the cause of the relay misoperation and report on their
results periodically.

iv. Prepare a study on modifications in their relaying schemes that would pro-
vide economical protection against a recurrence of such a relay misoperation.
Report in six months.

V. Continue plans to provide additional transmission capacity to the north
as quickly as possible.

VI. Conduct a study to re~evaluate the benefits and costs of a power plant in
the north part of the company's system, including stability benefits, and
report in one year.

VII. Conduct a study to re-evaluate whether diesel generation should be provided
for station service at some of the company's most critical locations, and
report in six months.

VIII. Conduct a study of system security from sabotage or natural disasters to
determine appropriate policies for transmission line corridors and substa-
tion locations, and report within one year.

IX. Determine what radio stations have emergency generators and establish a
policy to keep those stations fully informed during an outage. Also
establish a calling list of key people who should be kept informed during
an outage.

X, Prepare in advance information on what the public should do in the event
of an outage, and establish procedures on when it should be released.

We recognize that UP&L Co. may have taken some of these steps already,
based on their own study of the problem.

The engineering section of the Division of Public Utilities will continue
to work with UP&L Co. to get their response to these recommendations and to
minimize the probability and impact of an outage such as the one experienced
onh January 8, 1981,
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UP&L STATIC RELAY INSPECTION PLAN ATTACHMENT 111
COMPILED BY DENNIS NORMAN 5 15 &1

STATION~VOLTAGE SH 1 OF 3
D2R
TL6 CH BRK
LINE TYPE STYLE NAME CH M1B BATT DC CAB SHU

SLYP/ TAGS TAG 22 SET DT CLAM LT CBLE PIN V1 CC RES TL1 00S 79 EMI DOHE

ANTELOPE 161
GOSHEN PLC SKDU GORM HA HA NA NA HNA

BEN LOMOND 230

TERM #1 MW SKDU T1RM NA NA NA NA NA
BEN LOMOND 345 AS3
TERM #1 PLC SLCND TRPX X X X Y20 125N X B CX X 0O 3 X 1 SLLP 1S
TERM #1 MW SLCND TRMX X X X Y20 48N X B CX X NA 3 NA NA SLLP 18
CAMP #1 PLC SLCND CWRPX X X X Pl U48Y X BXCX X 0 3 X 1 SLLP 18
CYSPCH#1 MW SLCND CWRMX X X X Pl X BXCX X NA 3 NA NA SLLP 1S
BRIDGER 345
GOSHEN PLC SLYN GORP 0 NA o __ o
GOSHEN MW SPCU  GORM NA NA NA NA
CAMP WILLIAMS 345 . AS3
BEM LO PLC SLCND BLRPX X X X Y20 125Y X B CX X X 3 0 1 SLLP 38
BEN LO MW SLCHND BLRMX X X X Y20 48Y X B CX X NA 3  NA NA SLLP 38
$0 SO PLC SLCNB 9O0RPX X X X Y19 U48Y X X X X 1 0 1 SLLP 23S
90 S0 MW SLCNB 9O0RMX X X X Y19 X X X NA 1  NA NA SLLP 3%
TERM #1 PLC SLCNB TRP X 01 0 1 MOB
TERM #1 MW SLCNB TRM X NA 1 NA NA MOB
SP FK  PLC SLCND SFRP X 0 3 0 1 SLLP 38
SP FK MW SLCHND SFRMX X X X Pl X B CX X NA 3 NA NA SLLP 3§
SIG #1 PLC SLYN SRP X NA 0 1 O 5 SLLP
SIG #1 MW SLYN SRM X NA NA 3 NA NA SLLP
$IG #2 PLC SLCND S2RP X 0 3 0 1 SLLP
SIG #2 MW SLCND S2RM X NA 3  NA NA SLLP
HUNT PLC SLD  HRP 0 NA NA NA NA NA OST
CARBON 138
SPFK #1 MW SLCHND S1RM X NA NA HNA NA MOB NA
SPFK #2 MW SLCND S2RM X NA NA NA NA MOB NA
COJTDNNDOD 138
'\ SILVER PLC SLCNB SCRP 0 NA NA NA NA NONE
\
EMERY 345
SIG #1 PLC SLYN SRP X NA 0O 1 0 5 SLLP NA
SIG #1 MW SLYN SRM X NA NA 3 NA NA SLLP NA
SIG. #2 PLC SLCND $2RP X 0 3 0 1 SLLP NA
SIG #2 MW SLCND $2RM X NA 3 NA NA SLLP NA
HUNT #1 PLC SLYN HRP X NA 0 1 0 5 SLLP NA
HUNT #1 MW SLYN HRM X NA NA 2 NA NA SLLP NA
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STATION-VOLTAGE SH 2 OF 3
D2R
TLé CH BRK
LINE TYPE STYLE NAME CH MlB BATT DC CAB SHU

SLYP/ TAGS TAG 22 SET DT CLAM LT CBLE PIN V1 CC RES TL1 008 79 EMI DOHE

FOUR CORMERS 345

PINTO PLC SLD PRP O NA NA NA NA NA OST
GOSHEN 161

RIGBY MW SLCHB RRM / NA NA NA NA NONE

SUGAR MW SLCHNB SRM X X NA NA HNA NA NONE

ANTLOP PLC SKDU  ARP NA NA NA HNA NA

GUSHEN 345

BRIDGER PLC SLYN BRRP ‘ 0 NA 0 o ____ sLLP
BRIDGER MW SPCU BRRM NA NA NA NA HA SRU
KINPORT PLC SLYN KRP 0 NA o 0 SLLP
KINPORT M  SPCU KRM NA NA NA HNA NA SRU

HUNTINGTON 345

CAMP #1 PLC SLD CHWRP o NA NA NA NA NA OST NA
EMERY  PLC SLYN ERP X NA O 3 0 5 SLLP NA
EMERY MW SLYN ERM X NA NA 2 NA NA SLLP NA
PINTG  PLC SLYN PRP % NA 0O 1 0 5 SLLP NA
PINTO MW SLYN PRM X NA NA 2 NA NA SLLP NA
SPFK #1 PLC SLYN SFRP X NA 0 1 0 5 MOB NA
SPFK #1 MW SLYN SFRM X NA NA 1 NA NA MOB NA
KINPORT 345
GOSHEN PLC SLYM GORP ) NA o 0 SLLP
GOSHEN MW SPCU GORM NA NA NA NA HA SRU
NINETY SOUTH 138
OQUIRRH MW SLCNE OQRM 0 NA NA HNA NA NONE
TAYLOR MW SLCNB TARM o NA NA NA NA HONE
NINETY SOUTH 345 AC6
CAMP #1 PLC SLCNB CWRPX X 125Y X o 1 0 1 MOB
CAMP #1 MW SLCNB CWRMX X 43N X NA 1 NA NA SLLP
TERM #1 PLC SLCNB TRP X X U4BN X O 1 0 1 MOB HGA
TERM #1 MW SLCNE TRM X X X X Y19 X B CX X NA Ll NA NA MOB HGA
OQUIRRH 138
. 90 S0 MW SLCNB 90ORM o NA NA NA NA NONE
\
PAVANT 230
SIGURD PLC SLYN SRM X NA o 1 0 5 MOB
PINTO 345
4-CORN PLC SLD  FCRP o NA NA NA NA NA OST
HUNT #1 PLC SLYN HRP X NA 6 1 ©0 5 SLLP

HUNT #1 MW SLYN HRM X NA NA 35 NA NA SLLP




STATION~VOLTAGE

TYPE STYLE
SLYP/

LINE

P RIGBY 161

COSHEN MW SLCHNB

SIGURD 230
PAVANT PLC SLYN
SIGURD 345
CAMP #1
CAMP #1
CAMP #2
CAMP #2
EMERY#1
EMERY#1
EMERY#2
EMERY#2

PLC
Mid
PLC
M
PLC
M
PLC
MW

SLYH
SLYN
SLCND
SLCND
SLYN
SLYN
SLCNB
SLCHNB

1338
PLC SLCHNB

SILVERCREEK
COTTON

SPANISH FORK 1323
CARB #1 MW
CARB#Z Mi

SLCHND
SLCND

SPANISH FORK 345

CAMP #1 PLC SLCHND

CAMP #1 MW SLCND

HUNT #1 PLC SLYN

HUNT #1 MW SLYN
SUGARMILL 161

GOSHEN MW SLCHB

TAYLORSVILLE 138

50 $0 MW SLCHB
TERMINAL 230
~ BEN LOM MW SKDU
\
TERMINAL 345
L\ BEN LOM PLC SLCHD
‘' BEN LOM MW SLCND
CAMP #1 PLC SLCND
CAMP #1 MW SLCHND
90 SO PLC SLCHB
$0 50 MW SLCHB

D2R
TLE
NAME CH M1B
TAGS TAG 22 SET

SH 3 OF 32

CH BRK
BATT DC CAB
DT CLAM LT CBLE PIN Vi

GORM 0 NA
PRP X NA 0
CRP X NA o
CRHM X NA NA
C2RP X 0
C2RM X NA
ERP X NA 0
ERM X NA NA
E2RP X 5}
EZRM X NA
CRP 0 0
C1lRM X NA
C2RM X NA
AS3
CWRP X 125N 0
CHWRMX X X X Y15 48N X B CX X NA
HRP X NA U&3N 0
HRM X NA NA
GORM 0 X NA
9O0RM g NA
BiRM NA NA
BLRPX X X 1z8Y X o
BLRMX X X 48Y X NA
CHRPX X X U488y X 0
CWRMX X X X NA
0RPX X X X 0
FORMX X X X AC6EY20 X B CX X NA

ce

NA

W oW W= W W

NA

NA

LIl T B )

NA

NA

S

SHU
RES

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

ATTACHMENT 111

TL1 00s 79 EMI DONE

NA NONE

5 MOB

5 SLLP
SLLP
1 sSLLP
SLLP
5 SLLP
SLLP
1 SLLP
SLLP

1 NONE

MOB
MOB

NA
HA

1 ™MOB
NA MOB
5 MOB
NA MOB

18

[EER—————

1s

NA NOHNE

HA NOKNE

HA

1 SLLP
Na SLLP
1 SLLP
NA SLLP
1 SLLP 38
NA SLLP 38
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MODIFICATION CHECK LIST

SUBSTATION SIGURD 345 PAGE 1 OF 2
LINE EMERY #2 PLC SLCHNB E2RP
22 TIMER WIRED CORRECTLY: DATE TECH ENG
D2R,TL6 & MIB SETTINGS: DATE TECH ENG
DT REWIRED THROUGH INTEGRATING TIMER: DATE TECH ENG
BATTERY CLAMP: DATE TECH ENG
BREAKER & CABINET CABLES (INSPECTION): DATE TECH ENG

PINS: DATE TECH EHG



PAGE 2 OF 2 ATTACHMENT 111

V1 DROPOUT TIME EXTENSION: DATE TECH ENG
CONTACT CONVERTOR CHANGE OUT: DATE TECH ENG
SHUNT RESISTOR: DATE TECH ENG

TL1 PICKUP TIME EXTENSION: DATE TECH ENG
RECLOSER SETTING: DATE TECH | ENG

EMI:  DATE TECH ENG



