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1 

KRS 278.042 ) 

) CASE NO. 2011-00097 

ALLEGED FAILURE TO COMPLY WITH ) 

-- O R D E R  

Louisville Gas & Electric (“LG&E”), a Kentucky corporation which engages in the 

distribution of electricity to the public for compensation for lights, heat, power, and other 

uses, is a utility subject to Commission jurisdiction.’ 

KRS 278.042 requires the Commission to ensure that each electric utility 

constructs and maintains its plant and facilities in accordance with accepted engineering 

practices as set forth in the Commission’s administrative regulations and orders and in 

t,he most recent addition of the National Electrical Safety Code (“NESC”). 

KRS 278.030 requires every utility to furnish adequate, efficient and reasonable 

service. KRS 278.260 permits the Commission, upon its own motion, to investigate any 

act or practice of a utility that affects or is related to the service of a utility. KRS 

278.280(1) further permits the Commission, after conducting such investigation and 

finding that a practice is unreasonable, unsafe, improper, or inadequate, to det,ermine 

the reasonable, safe, proper, or adequate practice or methods to be observed and to fix 

same by Order. 

’ KRS 278.01 0(3)(a). 



Pursuant to KRS 278.280(2), which directs the Commission to prescribe rules 

and regulations for the performance of services by utilities, the Commission has 

promulgated 807 KAR 5:006, Section 24, which requires all utilities to adopt and 

execute a safety program. 

Commission Staff submitted to the Commission an Electric Utility Personal Injury 

Accident Report (“Report”), dated January 27, 201 I, which is attached as an Appendix 

to this Order. The report alleges that, on November 9, 2010, at the Aiken Substation in 

Middletown, Kentucky, James Willis, an employee of LG&E, sustained burn injuries as a 

result of an accident while cleaning a breaker cubicle located inside the Aiken 

substation. 

According to the Report, on the day of the accident, the victim was working under 

the supervision of Mark Stallard, an employee of Custom Engineering Power Solutions 

(“CEPS”), a contractor working for LGQE. Mr. Willis was cleaning the inside of the 

control building after a fire, a couple of days prior, caused heavy smoke damage in the 

control building. Mr. Willis had been cleaning the day prior to the accident as well. At 

the time of the accident, Mr. Willis was cleaning and wiping down the inside of a breaker 

cubicle and made contact with an energized part which caused the shock and burn 

accident. The report states that no job briefing was performed the morning of the 

accident. 

The Report states that Mr. Willis had cleaned the first day with everything de- 

energized. Sometime after he quit working on the first day, a transformer was repaired 

and placed back into service, which energized the bus side of the breakers. Mr. Willis 

was attempting to clean the bus side of one of the breakers when he made contact with 
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an energized part. Mr. Willis was not wearing the proper rubber personal protective 

equipment or the proper flame-resistant protection for the job he was performing. Mr. 

Willis sustained burns to the third and fourth fingers on his left hand and to his right hip. 

The victim was transported to University Hospital in Louisville, Kentucky, and 

was released the following day. 

Based on Commission Staffs investigation of the accident and the information 

provided by LG&E in its seven-day summary report (Attachment A to the Report), 

Commission Staff alleges that LG&E has violated the following provisions of the NESC: 

1. 2007 NESC Section 41, Rule 410-Supply and Communication 
systems-Rules for employees-General Requirements,--Effective 
as of January 1, 2009, the employer shall ensure that an 
assessment is performed to determine potential exposure to an 
electric arc for employees who work on or near energized parts or 
equipment. If the assessment determines a potential employee 
exposure greater than 2callcm2 exists (see Neal, Bingham, and 
Doughty [B59]), the employer shall require employees to wear 
clothing or a clothing system that has an effective arc rating not 
less than the anticipated level of arc energy. When exposed to an 
electric arc or flame, clothing made from the following materials 
shall not be worn: acetate, nylon, polyester, or polypropylene. The 
effective arc rating of clothing or a clothing system to be worn at 
voltages 1000 V and above shall be determined using Tables 410-1 
and 410-2 or performing an arc hazard analysis. When an arc 
hazard analysis is performed, it shall include a calculation of the 
estimated arc energy based on the available fault current, the 
duration of the arc (cycles), and the distance from the arc to the 
employee. (There are exceptions to this rule.) 

2. 2007 NESC Section 41, Rule 41 I .A.3-Supply and Communication 
systems-Rules for employers-Protective methods and devices- 
Methods-Employees shall be instructed as to the character of the 
equipment or lines and methods to be used before any work is 
undertaken thereon. 

3. 2007 NESC Section 42, Rule 420.C.4-General Rules for 
Employees-Personal General Precautions-Safeguarding Oneself 
and Others-Employees who work on or in the vicinity of energized 
lines shall consider all of the effects of their actions, taking into 
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account their own safety as well as the safety of other employees 
on the job site, or on some other part of the affected electric 
system, the property of others, and the public in general. 

4. 2007 NESC Section 42, Rule 42O.C.5-General Rules for 
Employees-Personal General Precautions-Safeguarding Oneself 
and Others-No employee shall approach or bring any conductive 
object, without a suitable insulating handle, closer to any exposed 
energized part than allowed by Rule 431 (communication) or Rule 
441 (supply), as applicable. 

5. 2007 NESC Section 42, Rule 420.H--Personal General 
Precautions-Tools and Protective Equipment-Employees shall 
use the personal protective equipment, the protective devices, and 
the special tools provided for their work. Before starting work, 
these devices and tools shall be carefully inspected to make sure 
that they are in good condition. 

6. 2007 NESC, Section 42, Rule 421.A-Duties of a first-level 
supervisor or person in charge-this individual shall: 1. Adopt such 
precautions as are within the individual’s authority to prevent 
accidents. 2. See that safety rules and operating procedures are 
observed by the employee under the direction of this individual. 

7. 2007 NESC Section 44, Rule 441.1-Additional Rules for supply 
employees-Energized Conductors or Parts-Minimum Approach 
Distance to Live Parts-General- Employees shall not approach, 
or knowingly permit others to approach any exposed ungrounded 
part normally energized except as permitted by this rule. Minimum 
Approach Distance to live parts. Employees shall not approach or 
bring any conductive objects within the minimum approach distance 
listed in Table 441 1 or Table 441-4 to exposed parts unless one of 
the following is met: The line or part is de-energized and grounded 
per Rule 444D. The employee is insulated from the energized line 
or part. Electrical protective equipment insulated for the voltage 
involved, such as tools, gloves, rubber gloves or rubber gloves with 
rubber sleeves, shall be considered effective insulation for the 
employee from the energized part being worked. The energized 
line or part is insulated from the employee and from any other line 
or part at different voltages. 

The Report also notes six probable violations of 807 KAR 5:006, Section 24(1), 

which requires each jurisdictional utility to adopt and execute a safety program, 

including the establishment of a safety manual with written guidelines for safe working 
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practices and procedures to be followed by utility workers. The alleged violations arise 

under LG&E's Safety Manuel. Commission Staff alleges that LGQE has violated the 

following provisions: 

1. A.2.1: General Rules-Individual Responsibility-It is the 
responsibility of each employee to perform assigned duties to 
assure: a. Safety to himself or herself; b. Safety to fellow 
employees; c. Protect the public; d. Protection of company 
property. 

2. A.3. I-General Rules--Supervisors' Responsibility for Safety- 
Supervisors shall be responsible for the safety of the employees 
working under their direction and for the safety of the general public 
in connection with their work. The authority and responsibility for 
the action necessary to prevent accidents is an integral part of the 
supervisors' job. 

3. A.3.2-General Rules-Supervisors' Responsibility for Safety---/"\ 
job briefinghailgate discussion shall be held prior to starting each 
job. The job briefing shall include at least the following subjects: a. 
Hazards associated with the job; b. Work procedures involved; c. 
Special precautions; d. Energy source controls; e. Personal 
Protective Equipment requirements. 

4. A,? 3.1-General Rules-Personal Protective and Lifesaving 
Equipment-Employees shall use the personal protective 
equipment, protective devices and special tools provided for their 
work. Before starting work, the employee shall inspect these items 
to be sure that they are in safe operating condition. 

5. F. I .I 8-Substations-Working in Substations-No employee may 
approach, or take any conductive object without an insulating 
handle, closer to exposed energized parts than the clearances set 
forth in table D-1 unless; a. The employee is insulated from the 
energized part; b. The energized part is insulated from the 
employee and any other conductive object at a different potential; c. 
The employee is insulated from any other conductive object, as 
during live line work. 

6. F.1.19-Substations-Working in Substations-Electric equipment, 
lines and circuits shall be considered energized until determined by 
testing to be de-energized and grounded. 
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Based on its review of the Report and being otherwise sufficiently advised, the 

Commission finds that prima facie evidence exists that LG&E has failed to comply with 

KRS 278.042 and 807 KAR 5006, Section 24(1). We further find that a formal 

investigation into the incident that is the subject matter of the Report should be 

conducted and that this investigation should also examine the adequacy, safety, and 

reasonableness of LG&E’s practices related to the construction, installation and repair 

of electric facilities. 

The Commission, on its own motion, HEREBY ORDERS that: 

1. LG&E shall submit to the Commission, within 20 days of the date of this 

Order, a written response to the allegations contained in the Report. 

2. LG&E shall appear on August 16, 201 I ,  at 1O:OO a.m., Eastern Daylight Time, 

in Hearing Room 1 of the Commission’s offices at 211 Sower Boulevard in Frankfort, 

Kentucky, for the purpose of presenting evidence concerning the alleged violations of 

KRS 278.042 and of showing cause why it should not be subject to the penalties 

prescribed in KRS 278.990( 1 ) for these alleged violations. 

3. At the scheduled hearing in this matter, LG&E shall also present evidence on 

the adequacy, safety, and reasonableness of its practices related to the construction, 

installation and repair of electric facilities and whether such practices require revision as 

related to this incident. 

4. The August 16, 201 1 hearing shall be recorded by videotape only. 

5. The Report attached as an Appendix to this Order is made a part of the 

record in this case. 
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6. Any requests for an informal conference with Commission Staff shall be set 

forth in writing and filed with the Commission within 20 days of the date of this Order. 

By the Commission 

Case No. 201 1-00097 



APPENDIX 

APPENDIX TO AN ORDER OF THE KENTUCKY PUBLIC SERVICE 
COMMISSION IN CASE NO. 201 1-00097 DATED 



INCIDENT INVESTIGATION - Staff Report 

Report Date ,+ December 17,2010 

Incident Date - November 9,2010 

Serving Utilitv -Louisville gas and Electric 

Incident Location Middletown, Kentucky 

Victim - Mr. James Willis 

PSC Investi~ator - Steve Kingsolver 



Electric Utility Personal 1iijui-y Incident Repoit 

14 ti I itv: 

Louisville Gas and Electric (LG&E) 

Reported By: 

Ken Sheridan, LG&E Safety 

Incident Occurred: 

November 9, 201 0, Approximately 9:15 AM 

Utility Notified: 

November 9, 2010, Approximately 9:15 AM 

PSC Notified: 

November 9, 201 0, Approximately 10130 AM 

PSC Investigated: 

November I O ,  201 0, Approximately 9100 AM 

Report Received: 

November 16, 201 0 

Incident Location: 

LG&E Aiken Substation 
2909 Shelbyville Road 
Middletown , Kentucky 



KPSC Investigator: 

Steve Kingsolver, Utility Regulatory and Safety Investigator IV 

Incident Description: 

This accident took place in the LG&E Aiken Substation in Middletown, Kentucky. The victim of this 
accident was James Willis, an LG&E employee. Mr. Willis' job classification at the time of the 
accident was Equipment Technician B and has held this classification since April 29, 2002. At the 
time of this accident Mr. Willis was working with a crew that was being supervised by Mark Stallard, 
an employee of Custom Engineering Power Solutions (CEPS), a contract company for LG&E. There 
were no witnesses to this accident. Mr. Willis was working alone in the control building at the time of 
this accident. On Sunday, November 7, 201 0 there was a fire in the control building at the Aiken 
Substation as a result of an underground primary electric cable failure. The fire caused heavy smoke 
damage in the control building. It also caused the load on Transformer #I to be transferred to other 
substations and this transformer was de-energized. Multiple crews from different departments 
worked in the substation cleaning, testing and placing back into service Transformer # A  and the 
breakers not directly affected by the fire. This work was completed by late Monday, November 8, 
2010. This left two breakers off service that were directly affected by the fire, but the bus side of 
these breakers were energized from the transformer bus from Transformer #I. At the time of the 
accident, Tuesday, November 9, 2010, the victim, Mr. Willis, was cleaning and wiping down the inside 
of breaker # AK-1289 cubicle. Mr. Willis had cleaned the three line-side plugs on the breaker that 
was de-energized. Mr. Willis then proceeded to clean the right buss-side plug that was energized 
creating the shock and burn accident. Mr. Willis received burns to his third and fourth fingers on his 
left hand (Entry) and his right hip (Exit). Mr. Willis was taken to University Hospital and was released 
the following day. He is expected to make a full recovery. The equipment that Mr. Willis made 
contact with was energized at the primary voltage level of approximately 7200 volts. At the time of 
the accident, Mr. Willis was not wearing the proper rubber personal protective equipment and proper 
flame resistant protection for the job he was performing. From information provided by the utility and 
Mr. Willis, there was not a documented job briefing performed on the work on the day of this accident. 
An interview was conducted with the victim, James Willis, on December 14, 2010 and the notes of 
that interview are attached as Attachment D to this report. 

Victim : Name: Address: Em plover: 
James Willis 41 19 Boones Grove LG&E 

Louisville, Kentucky 40299 

Witnesses: Name: Address: Em plover: 

(NONE) 



Information From: Name: Pos it ion : Ern plover: 
Keith McBride Investigator LG&E 
Doug Mullins Safety Department LG&E 
Ken Sheridan Safety Director LG&E 
James Willis Equipment Technician B LG&E 

- 

KAR 278.042 Service adequacy and safety standards for electric utilities- 

National Electric Safety Code: 

Probable Violations: 

#I: 
Section 41 : Supply and Communication system 
41 0. General requirements 

National ElectricSafety Code 

,Rule for employers 

Effective as of January I ,  2009, the employer shall ensure that an assessment is performed to 
determine potential exposure to an electric arc for employees who work on or near energized parts or 
equipment. If the assessment determines a potential employee exposure greater than 2 cal/cm2 
exists (see Neal, Bingham, and Doughty w), the employer shall require employees to wear 
clothing or a clothing system that has an effective arc rating not less than the anticipated level of arc 
energy. 
When exposed to an electric arc or flame, clothing made from the following materials shall not be 
worn: acetate, nylon, polyester, or polypropylene. 

'The effective arc rating of clothing or a clothing system to be worn at voltages 1000 V and above shall 
be determined using Tables 410-1 and 410-2 or performing an arc hazard analysis. 

When an arc hazard analysis is performed, it shall include a calculation of the estimated arc energy 
based on the available fault current, the duration of the arc (cycles), and the distance from the arc to 
the employee. 

EXCEPTION 1 : If the clothing required by this rule has the potential to create additional and greater 
hazards than the possible exposure to the heat energy of the electric arc, then clothing with an arc 
rating or arc thermal performance value (ATPV) less than that required by the rule can be worn. 

EXCEPTION 2: For secondary systems below 1000 V, applicable work rules required by this part and 
engineering controls shall be utilized to limit exposure. In lieu of performing an arc hazard analysis, 
clothing or a clothing system with a minimum effective arc rating of 4 cal/crn2 shall be required to limit 
the likelihood of ignition. 

NOTE 1 : A clothing system (multiple layers) that includes an outer layer of flame resistant material 
and an inner layer of non-flame resistant material has been shown to block more heat than a single 
layer. The effect of the combination of these multiple layers can be referred to as the effective arc 
rating. 



NOTE 2: It is recognized that arc energy levels can be excessive with secondary systems. Applicable 
work rules required by this part and engineering controls should be utilized. 

#2: 
Section 41 : Supply and Communication systems-Rules for employers 
41 1. Protective methods and devices 
A. Methods 
3. Employees shall be instructed as to the character of the equipment or lines and methods to be 
used before any work is undertaken thereon. 

83: 
Section 42: General Rules for Employees 
420. Personal General Precautions 
C. Safeguarding Oneself and Others 
4. Employees who work on or in the vicinity of energized lines shall consider all of the effects of their 
actions, taking into account their own safety as well as the safety of other employees on the job site, 
or on some other part of the affected electric system, the property of others, and the public in general. 

#4: 
Section 42: General Rules for Employees 
420. Personal General Precautions 
C. Safeguarding Oneself and Others 
5. No employee shall approach or bring any conductive object, without a suitable insulating handle, 
closer to any exposed energized part than allowed by Rule 431 (communication) or Rule 441 
(supply), as applicable. 

#5: 
Section 42: General Rules for Employees 
420. Personal General Precautions 
H. Tools and Protective Equipment: 
Employees shall use the personal protective equipment, the protective devices, and the special tools 
provided for their work. Before starting work, these devices and tools shall be carefully inspected to 
make sure that they are in good condition. 



#6: 
Section 42: General Rules for Employees 
421. General Operating Routines 
A. Duties of a First-Level Supervisor or Person in Charge 
This individual shall: 
1. Adopt such precautions as are within the individual’s authority to prevent accidents. 
2. See that the safety rules and operating procedures are observed by the employees under the 
direction of this individual. 

#7: 
Section 44: Additional Rules for supply employees 
441. Energized Conductors or Parts 
Employees shall not approach, or knowingly permit others to approach, any exposed ungrounded 
part normally energized except as permitted by this rule. 
Minimum Approach Distance to Live Parts 
I. General 
Employees shall not approach or bring any conductive object within the minimum approach distance 
listed in Table 441-1 or Table 441-4 to exposed parts unless one of the following is met: 
a. The line or part is de-energized and grounded per Rule 444D. 
b. The employee is insulated from the energized line or part. Electrical protective equipment insulated 
for the voltage involved, such as tools, gloves, rubber gloves, or rubber gloves with sleeves, shall be 
considered effective insulation for the employee from the energized part being worked on. 
c. The energized line or part is insulated from the employee and from any other line or part at a 
different voltage. 

Table 441 -1 : AC Live Work Minimum Approach Distance4 

(See Rule 441 in i t s  entirety.) 

(Page 266) 

0 to 0.0501 

-- 
-_____-I__ 

15.1 to 36.0 

36.1 to 46.0 

46.1 to 72.5 



1 For single-phase systems, use the highest voltage available. 
2 For single-phase lines off three phase systems, use the phase-to-phase voltage of the system. 
3 The 46.1 to 72.5 kV phase-to-ground 3-3 distance contains a 1-3 electrical component and a 2-0 inadvertent movement component. 
4 Distances listed are for standard atmospheric conditions. The data used to formulate this table was obtained from test data taken with standard 
atmospheric conditions. Standard atmospheric conditions are defined as temperatures above freezing, wind less than 15 mi per hr or 24 km per 
hr, unsaturated air, normal barometer, uncontaminated air, and clean and dry insulators. If standard atmospheric Conditions do not exist, extra 
care must be taken. 

807 KAR 5:006 General Rules 

Section 24: Safety Program 

LG&E Safety Manual 

Probable Violations: 

#I: 
A. General Rules 
A.2: Individual Responsibility 
A.2.1: It is the responsibility of each employee to perform assigned duties to assure: 
a. Safety to himself or herself. 
b. Safety to fellow employees 
c. Protect the public. 
d. Protection of company property. 

#2 
A. General Rules 
A.3 Supervisors’ Responsibility for Safety 
A.3.1 Supervisors shall be responsible for the safety of the employees working under their direction 
and for the safety of the general public in connection with their work. The authority and responsibility 
for the action necessary to prevent accidents is an integral part of the supervisors’ job. 

#3 
A. General Rules 
A.3 Supervisors’ Responsibility for Safety 
A.3.2 A job briefinghailgate discussion shall be held prior to starting each job. The job briefing shall 
include at least the following subjects: 
a. Hazards associated with the job. 
b. Work procedures involved. 
c. Special precautions. 
d. Energy source controls. 
e. Personal Protective Equipment requirements. 



#4 

A. General Rules 
A.13 Personal Protective and Lifesaving Equipment 
A.13.1 Employees shall use the personal protective equipment, protective devices and special tools 
provided for their work. Before starting work, the employee shall inspect these items to be sure that 
they are in safe operating condition. 

#5: 
F. Substations 
F.1 Working in Substations 
F.1-18: No employee may approach, or take any conductive object without an insulating handle, 
closer to exposed energized pasts than the clearances set forth in table D-I unless; 
a. The employee is insulated from the energized part. 
b. The energized part is insulated from the employee and any other conductive object at a different 
potential. 
c. The employee is insulated from any other conductive object, as during live line work. 

Table D-j (Page 119) 

AC Live-Line Work Minimum Approach Distance and Clear Hot Stick Distance 
Distance Nominal Voltage in Kilovolts Phase-to-Phase 

Phase-to-Ground Exposure 

Not Specified 
Avoid Contact 

Feet-Inches Meters 
0 to 0 050 

0 051 to 0 300 
0 301 to 0 750 1-0 0 31 
0 751 to 15 2-2 0 65 
151 to360 2-7 0 77 
36 1 to 46 0 2-9 0 84 
46 1 to 72 5 3-3 1 00 
72 6 to 121 3-2 0 95 
138 to 145 3-7 1 09 
161 to 169 4-0 1 22 
230 to 242 5-3 1 59 
345 to 362 8-6 2 59 

Minimum safe clearances as referenced in rules D 1 4, D 1 8. D 2 2, D 3 5. D 8 1, E 9 1. F 1 17, F 1 18 and I7 21 

Phase-to-Phase Exposure 
Feet - Inches Meters 

Not Specified 
Avoid Contact 

2-3 0 67 
2-1 0 0 86 
3-2 0 96 
3-1 1 l"20 
4-3 1.29 
4-1 1 1 50 
5-8 171 
7-6 2 27 
12-6 3 80 

1-0 a 31 

#6: 
F. Substations 
F.l  Working in Substations 
F. l  .I 9: Electric equipment, lines and circuits shall be considered energized until determined by 
testing to be de-energized and grounded. 



InvesfiGated Bv: Name: Companv: 
Steve Kingsolver KPSC 

Utility Regulatory and Safsty Investigator IV 

Signed: 

Reviewed By: Name: Cornoanv: 
John Shupp KPSC 

Manager, Electric Branch 

Date: 

Approved Bv: Name: Companv: 
Reggie Chaney KPSC 

Director of Engineering 

Signed: && &- 
Date: 

I 

Attach rn e n ts : A. LG&E Summary Accident Report 
B. KPSC Photographs of Accident Site 
C. KPSC Map of Accident Site 
B. Victim Interview Notes 



Attachment A 

LG&E Summary Accident Report 



November 15,2010~--’,, 
Mr. John Shupp 
Manager Electrical Branch PUBLIC SEEIVICE 
Division of Engineering 

i4ov I 6  2010 

GO IV1 Ivi I ss IO i4 
Kentucky Public Service Commission 
2 1 1 Sower Blvd. 
P.O. Box 615 
Frankfort, KY 40602 

We: Aiken Sub-Station 
2909 She%yvilie Road 
10-ED-E422 

Dear Mr. Shupp: 

I ani foiwarding the attached Investigation Report prepared by Keith McBride 
regarding the above-referenced incident. This report is being submitted as 
required by Section 26 of 807 I W  5:006. Please return in the enclosed self 
addressed stamped envelope a copy of the filed repart. 

If you need additional information concerning this incident, please contact me 
at (502) 627-3712 SO I can direct your request to the appropriate person. 

Sincerely, 

Enclosures 

On November 1,201 0, E.ON U.S. LLC was renamed LG&E arid KU Energy LLC. 

LG&E and KU Energy LLC 
Law Department 
220 West Main Street 
P.O. Box 32030 
Louisville, Kentucky 402 
www.lee-ku.com 

Jim Dimas 
Senior Corporate Attorney 
f 502-627-3712 
F 502-627-3367 
jim.dimas@lge-kuxom 



LG&E Empdoyee Xniarred 
Type of Report 

McBride / Cross 
Investigator 

P 0-ED-E-022 
Report Number 

November 9,2010 
Date of Incident 

Utility: Louisville Gas and EHecfric Company (b‘LG&E”) 

Reference: LG&E Employee Injured While 
Working in Sub-station Control Building 

Location: Aikeln Sub-Station 
2909 Stnelbyville Road 
Louisville, Kentucky 

Case Slurmrnary 

On November 9, 2010 at approximately 9: 15 LG&E’s Distribution Control 
Center (DCC), was notified of a possible electrical contact by an LGBtE employee 
inside of the Aiken Sub-station, 

Preliminary reports were James Willis, Equipment Technician €3, had received 
bums to his Ieft hand. Mr, Willis  vas treated and later admitted to the hospitai. 

Due to the nature and treatment of the injury suffered by Mr. Willisy resulting in 
admittance to the hospital, it was determined that this would be a reportable 
incident to the Kentucky Public Service Commission (KPSC). Ken Sheridan, 
Manager of Safety and Technical Training, Energy Delivery, notified the KPSC of 
the incident. 

1nvestig.a t im 

On Sunday, November 7, 2010 circuit Aiken (AK) 1289 locked-out. Crews were 
dispatched to the circuit for patrol. After opening a set of switches midway into 
the circuit, DCC advised Load Dispatch to close the circuit. The circuit did not 
hold and shortly thereafter DCC received reports of a fire inside the Ailten Sub- 
Station, 

Investigation found that the fire was the result of a cable failure on circuit AK- 
1289. The fire also damaged the cable on circuit AI<-1293 and heavy smoke filled 
the control building. At that time, Transformer #1 was switched out affecting 5 



separate circuits: AI<-1289, 1293, 1294, 1296, 1296. After some extensive 
switching to tie circuits, all customers on the Aiken Sub-Station Transformer 
# lwere restored. Several LG&E Sub-station Construction and Maintenance 
employees responded to the incident, along with several contract crews fi'oni 
Custom Engineered Power Solutions (CEPS). 

All crews worked into Monday, November 8 to clean, test, and place back into 
operation, three of the circuit breakers not directly involved in the fire damage. 
Late Monday night, the Aiken Transformer # l  was closed. The remaining Sub- 
Station crews on site, with the assistance of over-head line csews, operated the 
breakers and switched AK-1294, 1295 and 1296 back into normal service. AK- 
1289 and 1293 remained out due to the damaged cable. 

On Tuesday, November 9, LG&E and CEPS Sub-station crews along with LG&E 
Network and Pike Electric Network crews returned to the Aiken Sub-Statim. The 
Sub-station crew installed a grounding device on the AK-1293 breaker and was to 
complete the clean-up on the AK-1289 breaker cubicle. AK-1289 breaker was 
sitting on the floor. The Network crews were to pull out the damaged cable and 
install new cable, 

With the Network crews priniarily working on the outside of the station, the Sub- 
station crew, consisting of Mi. Willis and Mack Stallard, Lead Electrician for 
CEPS, stayed inside the control building to clean. 

Mr. Stallard stated during an interview, that he left the control building to retrieve 
a vacuum tester used to test the vacuum on the breaker. Mr. Stallard stated that as 
he left the building, he reminded Mr. Willis not to wash the wall because the DC 
current was on. 

All workers on site were aware that the Ailten Sub-station Transformer #l was 
back in and AK-1294, 1295 and 1296 were energized, The investigatioii found 
that Mi.  Willis had wiped and cleaned the top 3 line-side plugs in the AK-1289 
cubicle. With the breaker out, these plugs were not energized. Forgetting that the 
transformer buss was energized, Mr. Willis attempted to wipe and clean the buss- 
side plug located on the lower right of the cubicle. 

Mi, Stallard stated that as he got to the truck, he heard Mr, Willis yelling. MI. 
Stallard stated that he ran back to the control building and found Mr. Willis 
standing on the floor and leaning on the breaker panel shaking his left hand. Mi. 
Stallard assisted Mr. Willis out of the building. The LG&E and Pike Network 
crews assisted Mr. Willis and performed first aid until EMS arrived. 

EMS transported fvz1.. Willis to University of Louisville Hospital where he was 
treated for burns to his third and fourth fingers on his left hand, and for what was 



initially described as a scrape to his right tliigli. Mr. Willis was released fiom the 
hospital the next day, November 10, and is expected to make a full recovery. 

James Wiliis - Injured LG&E employee 
41 19 Boones Grove Way 
Louisville, Kentucky 40299 
LG&E hire date-O1/21/1985 
Sub-Station Dept. entry date - 04/23/200 1 - Electrical Apprentice 
Classification - Equipment Technician B 
Classification date - 04/29/202 

Mack Stallard - CEPS employee (crew member) - not a witness 
41 09 Lambert Ave. 
Louisville, Kentucky 402 18 
LG&E Retiree 
OPS - 6 years 
CEPS - 3 years 

Custom Engineered Power Sotutions (CEPS) - not on job site 
1803 Taylor Avenue 
Louisville, Kentucky 402 13 
502.7 16.728 1 
Jim Molter - General Manager, CE Power, Kentucky 

LGcPLE Ne two& employees : 
e John Rook - Lead Network Technician --- not a witness 
4) John Shirley - Network Tech A - not a witness 
e+ Seneca Newton - Network Tech B - not a witness 

Pike Electric Network employees: 
0 Ray Malloy -- Foreman - not a witness 

Bobby Ford -" Network Tech A - not a witness 
Brian Collett - Network tech B - not a witness 

e Mike Coyle - Ground-man - not a witness 

ATTACHh4ENTS : 
* Utility scene photographs 

DATE OF REPORT: NOVEMBER 12,2010 
END OF REPORT 



FW: James Willis Injury Page 1 of 2 

Kingsolvery Steve (PSC) 

From: Sheridan, Kenneth [Kenneth Sheridan@lge-ku.com] 
Sent: 
To: Kingsolver, Steve (PSC) 

CC: 

Subject: FW: J a m e s  Willis Injury 
Importance: High 

Wednesday, December 01,2010 10.50 AM 

Gardner, Shed;  McBride, Keith; Dimas, Jim 

From: Gardner, Sheri 
Sent: Wednesday, December 01,2010 10:33 AM 
To: steve.kingsolver@kentucky.gov 
Cc: Sheridan, Kenneth; McBride, Keith; Dimas, Jim 
Subject: James Wilfis Injury 
Importance: High 

Mr, Kingsolver: 

In follow-up to your conversation yesterday with Keith McBride, attached is a copy of the job 
briefing for the Aiken Substation job, and information as to the FR clothing Mr. Willis was 
wearing at the time of the incident. Please feel free to contact Keith or Ken Sheridan if you 
have any further questions. 

<<20 I 0 1 1 2 9-1 52757-0026 1, pdb> 

el Mr. Willis was wearing an 8 calIcm2 work uniform. Pants and shirt. 

Sheri Gardner 

Sr. Paralegal 

LG&E and KU Energy LLC 

220 W. Main St. - 1 I t h  Floor 

Louisville, KY 40202 

502-627-2195 

502-21 7-2289 PC FAX 

12/1/2010 
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From 5023331 878 Page 114 Cate" 11/23/2010 3.27.57 Plvl " 

PROJECT iY 

ivo #! 

SCHEDULE DATE: LABOR TYPE: rid cmw SIZE: 

- 
I" .. --.. . ___. 

This fax was received by GFI FAXrnaker fax sewer. For more information, visit. http://wwv gfi.com 



From. 50233311378 Pags. 2l4 Date: 11/2N2010 3 27.57 PIJ) 

11/7i2Ois~ - Work Order Safety Plan 
Work Order: 6156071 AK-1289 faulted causing fire in several cubicals repairlrewire for serviw 

Safe,& Plan: LVJOBRFG Louisvilk Jab Brlefing 
__I 

1 HAZkRD: LVJOBRFG Louisville Job Eriefing Hr4ZA.RD TYPE: JOB BRIEFING 
Completed: PrecauGans: 

2 I Review; Haards of Job 

& 2 Review: W ~ r k  Pmcedtires 

w' 3 Review: Special Precautions 

Check: Energy Source Control 

Revisw; PPE Requirements 

Review. Cocatlon of any ensrgized equipment 

Review: Limits cf any de-energized work area 

Review: Fall ArresVPrevention Hazards - Method 
krresWreven€ion 

of 

I 

----_ 
This fax w s  received by GFI FAXmaker fax sewer For more information, visit http:llwtvw gfi corn 



From 5023331 878 Pags. 314 Date. 11/29/2010 3 27.58 PM 

PROJ33CT i! 611560'92 
1x2273 
003 163 

STATUS: W R G  TAG LOCATIOI\': TAG iY 

' PRTDRTTY: URGENT WORK TYRE: CORRECTlVE REPORT DA'I35: 1 1/7/2010 

REPORTED BY: EO03009 Fisher, Russell PHONE: 
_- 

LOCATTON: LVAK-CUB293 NAME: AK 1293 CUBICLE 

EQUTPh7ENT: 102000245 1293 cJu&IcLE 

D E S C ~ T I O N :  

-* - 

AK.] 293, 1289 fatilted cau$ing fire in seuerai CUbiCdlS rcpair/rcwire for sewice 

-CREW: LVFtDMT MSC: E002383 Retail Electric - Substation Field Maintenance 

SCHEDULE DATE: LABORTYPE: FM CREW srzE: 
ESOURCE: LWIDMT ACTUAL RRS: 0.00 EST. PERSON RR$ 0.00 

REMARKS: 

I_- 

t%W& mwm3 
This fax was received by GFI FkXmaker fax sewer. For inore information, visit http./fwwv gfi corn 



From 5023331875 Page: 414 Date: 11/29/2010 3:27 58 PI4 

Work Order Safety Plan ? 11712010 

Work Order: 61 58072 AK-1293, ‘1289 faulted czusing fire in several cubicals repair!revZre for ssrvice 

Safety Pian: LVJOBRFO Loulsville Job Briefing 

1 WAZARD: LVJOBRFG Louisville Job Briefing nAZAFcD TYPE: JOB BRIEFING 
Camplated: Pracautions 

Y/N m/ I Review: Hazards of Job 

2 Review: Work Procedures 

@ 3 Review: Special Precautions 

.GyJ- 4 Check: Energy Sc)urcE! Control 

5 Review: PPE Requirements ~ - L ” ~ - , , ”  ~ 

’. . c-1 -=?a- .... m. B Review: Location of any energized equipment 

m‘ 7 Review: Limits of any de-energized waik araa 

i .  
L .  

.:.ir.:\ w,, 
.̂ ..>* 8 R W ~ V J :  Fall Arrest/Preventian Hazards - Method of 

ArrestrPrevention 

, .. 

~ ‘ u ‘ ~ ~ ~ W P l J i  rpl lbrLQJ7 

This fax was received by GFI FAXmaker fax server Far more information, visit http.l/\izrvtrw gfi.com 
1 



November 24,201 0 

Mr. S t e ~ e  R. Kingsolver 
Division of Engineering 
Kentucky Public Service Comniission 
21 1 Sower Rlvd. 
P.O. Box 615 
Frankfort, KY 40602 

Re: James Willis, Employee Injury 
Ailcen Substation 
2909 SheBbyilile Road 
10-ED-E-022 

Dear Mr, Kingsolver: 

At your request, enclosed are the following Square D Instruction & 
Maintenance Manuals relative to this incident: 

Q SF(6) Circuit Breaker Type FG-2 Drawout 
5- I 5 kV Metal-Clad Indoor Switchgear 

If you need additional information concerning this incident, please contact me 
at (502) 627-3712 so I can direct your request to the appropriate person. 

Sincerely, 

Enclosures 

LG&E and KU Energy LLC 
Law Department 
220 West Main Street 
P.O. Box 32030 
Louisville, Kentucky 402 
www.lpe-ku.com 

Jim Dimas 
Senior Corporate Attorney 
T 502-627-3772 
F 502-627-3367 
Jim.dimas@lge-ku.com 

On November 1,2010, E.ON 1J.S. LLC 117as renamed LGkE and K U  Eiiergy LLC 



October, 1987 
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2.4 Receivlng 

lipin rwcipt. rcniovc the shipping n1ateri;ils froni [lie circuit 
tircalxr irir \.isuiil inspection. 'This ciin be accarnplisliod Iy 
t~;trefiilly renioving the st;iplcs localcd at the hoitom of the iios 
c'cwer. The tmx co\w rni iy  then he Lifted lroni the shipping pal- 
let. 

2.5 inspection 

Iiispect tlie hreiikcr for iihysicsl h;tndling d;irniipc :tnd verity 
lliktt the hrtxkzr ;peciliu!i~ions 011 rhr ribtirig naineplitte iniilct~ 

 lie order sprcif?c;itiuns. A claiiii for iiuili;igc slrc!dtl he tiled at 
irncc \*:it11 the t r~i i~spc~rta~ion cortip;tny if there is visual wi- 
dcricc ~~ftlaillitsc. Notify the Sipwe D Company of the dainogc 
clairn niiti!or iiny tliscrepiincies ntrtctl. Sce pmgrapl i  5 of the 
Squnrr C'ninpany CnnJition or Silk. 

2.6 Iiandllng 

['lie hreitiicr packaging is ileaigncd to hc niovcd and  Ii:tntllcJ 
prininrily by n fork lift truck. 'I he wight of the p ~ h p c d  
tveaker is spprcxiriintely 570 pounds (260 kilogramsi. In  :id&- 

lion, the pilcksgcd brcakcr nisy he li!lcd using lifting hooks. 
Scc Figure 3 In order IO w e  lifting hooks. cut il\\*<ly the tup of 
ctir c;lrion i n  the :irc:is iiiarhed. Loosen [tie bolts on the lilting 
p1ntr.s loratcd o n  ilic breaker. Rotitic the lifting plater into :m 
uprislit prisirion iiiiii iiglrtrii ilic bolts s e r u i e l y  Inscrt hooks inlo 
ihr ti i i lcs ' i i  the lilting ~'lnies After lifting is ccimplcic. rciiirii 
!ilting pl:ilcs to rhc stcriiigc p.y:;iiion" 

2.7 Storage 

- . ~ - - - - " -  _I 

Figure 7, 

Brouker Operating Controls 

Closing springs citn he chiirgcd hy citlicr clccirical or nixitid 
IIIL'RIIS.. ' 1 % ~  ivwlw  in he cJi~.wJ eitlier cIcctricaJJy or nianii- 
ally hy opcraliim uf thc spring rclatsc 1;ilch. which re1c;iscs the 
stored eiiurgy froill rhe charged cl~ihing springs I I I  c l ~ e  the 
breaker During the closing operation, [be npcning springs are 
chiirgetl hy a transfer of scinie of the rnergy r i m  rlic c:losiiig 
sprjirgs. The tmnkttr ciin be qiened either clectricaliy or tiiiiiiti- 

d l y  by c ~ l ~ x i i t i o n  of tlic trip Iicrch, \rliich rclcascs ihc tipcriing 
qirinp energ)'. 
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3.1 Closing Spring Charging 

3.1. I I<LECTI1IC:ZL AIEAXS . All hrc;rkcrs arc quipped 

volkige The control circuits ;ire typicidly :irr:inped to charge 
uncharged springs irnnictlia~et y after ;L brc:ii:er closes. O n  re- 
quest, Ihc control circuit i m y  he arranged to c h g e  the springs 
iinriiediiilely d i c r  hrrakcr opening. 

with a spring charging motor r;ilcd for the cniitrol :'- \ystelll 

Inscri the L.h:trgiiig 1i:inille i r i t o  the in;inu;il charging slot :is 

slio\\;n in Figure 4 .  I'irnip thc iinritlle iip untl c lown,  (-1t:irging 
force is itpplied o n  the down strckc There will lie a noficeahtg 
ligtilrr force ticilr the cnd of thc chnrging cycle ;tiid ;it the rnd, 
tlic nicchiiiiisiii will p d u c e  B loud snnp. l l i c  ch;rrgc iiidic;itor 
w i l l  suddciily iiiovr from the ciischal.gcd position i t !  rhc 
charged position. Whcn the springs ;ire riilly charged. ihc 
charging hiiiitlle cmnot hc. iinr shoiiltl I I  hc. moved. 'The 
1)re:iker i x i i i o t  he i*loscd i it i i i l  ihe hpriitgs ;ire hilly charged. 

3. I .3 SPRING CHARGIi STATUS INDICATOR - Thc 
.springs charged indicnlor is 1oc;ikd to ~lre left of rhe imius1 
cliarging 1i;indlc slot 'I'his indic;itor shows when [he closing 
springs :ire fiilly diilrgi'd nr discharged. II" springs :ire pnrti:illy 
ch:irgcd. [he iiidicator ai i l l  hc in the discliiirgcd position. 

3.2 Closing and Opening Pushbuttons 

The closing puslrbutton. tiirough a series of nicctmnisnis. rc. 
lcrises the closing spring latch. c:itising the m Bi l l  conlilcls to 

i:lose. Thc closing nicch;inisin is quipped \vir11 an interlock 
which itlIOWS the pus~lhlrttor~ to i n ~ w e ~  howcver. it could tie inc- 
chnniciifly disconnected Front [he clusing spring huh, prcvenf- 
ing the brenker frorii closing. This inicrluck is inicrci)rinrcteiI 
wiih  he trip niechiinism so that the closiiig nircliniiisni is tlis- 
coiincctcd prior io itctirwion of the trip opcr:ition. A tripping 
signal alw;iys t;ikes prc.cc.c.diincc. ovcr a closing signiil. A closing 
signal iind/or a tripping siann1 iiiitst he rcmovcd bribre t i x  iii- 

ierlock c:in rcszt iiiiil thc ciosing opera~ion tie ;icti\wc,i. 

Figure 4 
!hanual Charging Means 

.. . \ .  
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3.3 Electrical Closing and Opening Functions 

"-1s iiitlicitted, ihc clccirical closing arid ope~iiiig solenoids oper- 
;lie ihe siiiite iiiectiiinisil-is ;IS t l ie p:incI mciuritcd pushbuiiitns. 
rlie hreiiher fiinuioiia ~ l i c  w i n e  iib int1ic:itt:tl iiir the p i i ~ l i h r i t t ~ i i  

opcrarion. 

Closing solciioitl circuits iirc provided with threc clcctricnl 1x0- 
rceiicc Ic;iiurc's. 

3.6 Release-Free (Trip-Free) Operation 

l'liis hre;rkcr is equipped will1 :iii i d \  ii~iced dcsign trip-frcc 
niccliaiiisni iii accurclance wiih tlic I a t c ~ t  prupos;ils f o r  .4h'SI 
(".37.(W ;in11 /INS1 t37. 100 'The biisic reqiiircriieiit is thi i t  ;in 

opcnitig operiitio~i can prevail over a closing opcr:ttit)ii during 
spccified pitiis of thc closing oper:ition. Ii is ;11so ncccsmry, Fir 
d e  opecitirm of circtiir hreakcrs. i h a ~  ii iJrcakcr close c*iili ( i l l  
vlrisirig force in order to he ciipohlc of' withstitntling a full rated 
fault. In atidition, to providc full intcrrtipting cquhility. the 
i m i n  contacts ~iitist ir;ivel io their fully cloxx! podion i n  ortlci 
to cr~riiplcrciy fiil the SPh puffer cylinder with inici-rupting g n s  

The iiisshaiiisni I :J~ this bieaker is ;crriii!:cd .such tli i i t  ;I I r i p  
>igiiaI ;rlwiys iulrcs prccctlcncc ovcr a closing signal How- 
cvc'r. in instnnces where il)c closing signal leads thc trip siguiil 
try ;I siilficicnt iinioiinr of tiiiic IO release the closing spring 
latch. the hreaher will rsspontl with i t  full dose cipcn c\icJc, ;IS. 

suring full hrc;tker pcribriiiiince uiitler dl coiiriiticiiis. 

3.7 Drawout Operation 

FiCiirc 5 
Drowcttl Operation 

,I .. . 
... 



3.7.1 RACKING INI'IIRL,QCKS - A ihutter is prowled to 
hlocb the crilrmre of rhe racking crmk wtiilc tht: imaker IS 
closed. I'he hrz;iker musi be tnppcd hsitrre the shutter <JJ)ws. 

INSTRUCTION 
MANUAL FOBE.2  

2. Jtnll the brc:iker into the ccll to the 'Tcrsi;T)iscunirccteli po- 
sition. The itrr<>i\' rrn ihc guide ;I( thc iroiit of [he tirexkcr 
will Lx: in alignment with the TcsilDiscoriiicci position la- 
hcl 011 rhe cell !loor. A s  I h e  breaker eiitei-s Llrc cell. hrciikcr 
trip rollers will cunt;iu C:IIIIS nrounred on thc ccll Iloor 
which will ciitisc (he brcakcr to cyclc through :I close-opeii 
opcr:iiion ici clisclinrge stored cncrgy .;houltl ihr closing 
springs he cliargetl. If ihc spiirigs ;ire not charged, the 
hreakcr will not operxle. 

I .  Check to we i l  [he brcakrr is open if noi, open t i le 
hi eiiher. 
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3.8 Secorrdary Control Disconnect 

_.I 

.- 

Figure Y 
Strcondary Disconnest Test43leridutl 



3.9 TOC Rsseinbly (Optional) 3.10 MOC Assembly (Optional) 
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4.0 BREAKER COMPONENTS 

4.1 Breaker Pole Unit 

CON- 
TINUOUS 
I ' I 'RKENT 

( A )  
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Figare 14 
Coiitaci Wear Measurement 
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Figure 15 

Manual Charging 

Figure 16 
lnsertad Pin 
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1011 
75 
50 
75 
0 

‘Kiltlr 1 
Arcing Contact Wear 

4.1.4 KEPI,ACESlE:NT OF 1’OI.E tIUl?‘S - I t  15 recorn- 
mcndcd rhnl :ill thrce polc iinit? iw replaced a one tinic. How- 
ever in unusual circiitnmnces II may be only necessary i o  
rcplacc onc p d e  unii 

M A K E  SUlTkHLE ARRA?JGEMt:NTS 7’0 
HOLD THE I’O1.E \?NIT IN POSI 1 ION \+‘WILE 
KEMOVING ‘THE XlOliN I’INC; SCREWS 
EACH P0L.E UNIT WEIGtlS .I\PPKOXIMA- 
rm.Y 75 FWUNDS T H E  POI E UNIT cox- 

i w T E C r m  i m ~  swm 1’1 IS RECOM- 
IXIIL’S PRESSURIZEI) GAS hKL> MUST BE 

MENDED THAT THE POLE UNIT BE AT- 

SLh’G SECPRED IN POSITION 
TriC’tlED 1 0  A HOIST LIY MEANS Or-‘ A 
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J Remove rhe bolt uliich holds thc nuxiliar) w i t c h  :ictuat- 
ing plate to the ( p r a t i n g  stiitfi iirm on tlic lclt h:rnJ pule 
u n i t .  i l f  the hrcalcr is ct~uippctl with MOC provision.s. re- 
IIIOW tlit bolt hrilding t l ic hlOC :tstualing plate t(> ihc riglit 
h:rnd jwlc unit oper;itiiig shaft :irm 

If  no^ replacing the Icl t  h d  pole t ~ n i t ,  .;kip i n  xction 4 I 4 3. 
I f  replacing iinlg the Center pole unit. skip to zcction 4.1 .1.4 

4.1 A.2 I.dt Hand Pole tinit Rcpiucentent 

ff not rcplaring ilie Center polc tinit. $kip to scction 4 1 4 5 

Figitre 21 
Operaling Shall Arm 

BREAKER 

1 0 . o o ~ ~ ~ 0 . 0 0 ~  ... -- 
- ?+Of50 2.060 3.12 t - ,  I -  

I 56 "- 50 
.. 1 1 3  ;: 
'i 25 
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1 .  Bc sire section 4. I ,J. 1 has hccn conip1ctt:d liefore pro- 
c ced ing . 

1. ILniovc khe supporl channel below the pole units by re- 
nitwing the .seven niounting screws See Figure 23 

-__.-----.-I__ 

3 .  Rciiiovc thc t.Iosing spring ssscmhlies per section 
4 I ..?.A. 

Fijpre 24 
Disconnecting Opening Springs 

9. Reniove the retaining dip which holds h e  cross l ink IO rhc 
polc unit and rc‘niovc the cross link. Set: 1:igurc 1b. 

~~ 

I:ipurc 25 
Shock kbsorbor and Beaririy Cover 
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Figure 26 
Cross Link Removal 

I O  Rcmovc thc bcnring cover by rcmovin_c the ihree niouni- 
irig scrcu's. Rcmnve tltc bearing and spacers. noting the 
iiurnber ;ind position of the >pacers 

,, . I ., . 

16. Rcinsinll the cross link arid iiisldl the refxi i i ir ig  clip OllliJ 

thc pin. 

17. Position the shock absorber, itistalling the \piicers as notcd 
in section 4.1.4.4.8 Reinstall the shock nbsorhrr ;isle ;tiid 

illstall ~ h c  cotter pin. 

I 8  Rcconrwi the opening spring nssctnhlp 11) thc ci)iincciitig 
l i n k .  installing the pin frtim the rex.  i tn t l  rcinsinll t l i c  

spring clip. 

130 N(JT PLACE A BREAKER INTO SEfiViCE 
WTWOUT REMOVING THE P[N 

4. I . t .5 Pole Unit kssentl~ly Crimpletinn 
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I Rrinove the c.losing sprirrg asscnibiies pcr scction 
A.1  3".4. 

I. D i b ~ ~ r i r i e c ~  thc opening spring assrnibly per section 
4 1 4 4. sieps 4. S, 6 .  nod 7. 

I 

Figure 27 
Mechanism Main Link 

8. Rerorincct tire opening spring ;issernhly per  scction 
4.1.4.4. SlCPS I9 and 10. 

9 Reinstall the closing spring asscrnhlics per procedure 
4 1 3 E .  

'The opening slop :idjuslmerit is corirpletc 

-- 
Figure 23 

Stop Block Moasuromenl 



4.2 Primary Disconnecting Finger Assemblies 
There itrc three rztings :)f primary disconnecting fii ifcr as- 
at:nihlics. 12(K), 2000, and 3000 x u p  as shown bclow. 
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. 1  1 fie finge~s tor c;ich 0 1  tlrc thrce ratings arc the siinc. Force is 
qiplied by two leaf springs. I'he lingers :ire i i~adc  or copper 
and Iiwc 0 I~OU inch thick sil\w plating 

Figure 32 
3000 Amp (32 Finger) 
Part No 46001.645-51 

Figure 30 
12CO Amp (1 2 Finger) 

Pari No 46001 -263-5 1 

In  C;ISCS of iinusunl scrvice. i r  is possitile tl iat [tic silver pl:ttinz 
w:ty he \i'orn riff cnposing Ihc copper iii sonit areas. This is titit 

considered IO be nn unserviceable condirion. 

In rhc everif [lie surfitccs heconic pilicd or otlitlr\sisc ioiiranri- 
naled to nn unscrviccable condition. thc ci)iit;ict mrhccs c m  bc 
piislied to :I clcnn ct)pper condition iktw coppcr m-fxcs .  in 
illis case, sliould I)e replnted using o p t ~ o b l e  process sutili *IS 

"Kool-?\nip" to rchtcm thc silver stirl';tcc. 

_"ll_ .-...--.--_---- 
Figitre 31 

2030 Amp (20 Finger) 
Parr No 46001-445-50 
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I.'igtirr 33 
Ground Snoo 

?an No C1504 
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PILOT LIGHT AUXILIARY CONTACTS rniP ClRCUiT 
ACTIVATING CIRCUITS 
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38 
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Figure 34 
AC or DC Close, AC Trip 

"- - 

,!, , ,* 

hUXlLlAliY CONTACTS 
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Figure 39 
Opening Solenoid 
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Figure 40 
Part Number 25710904 

Figrirc 42 
Five Circuir Control Switch Ulock 

?art Nurnbor 877912K 

,. ;, , 

(I. 



4.3.8.1 Ausiiiarv Sv itch Cnrri '~iming 
__II __________- 

I 
I 
I 
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2 .  Open or  closc tlie breaker to prtsition the c:m in he 
changed iri thc uprii position. 

3. Ilold chn sqii:irc cntl  01" the shah using :in eight milliincter 
upcn cnd wrcnch. 

4.. Crsirig ;I I h i i i  wrench. loosen tlic lock nut on the opposite 
ciitl of ihc stuft 1 o r  ?. t i ims. 

S Tnwrt ii tliiii bladccl screwdriver between the rncial c;im 
itrid tlie iiiitchrd ring of the contact t t i  txl :itljusrctl to scpn- 
mtc and relcase 11ie indentation i n  [lie inctnl cam I'nim rlic 
notched ring. Sce Pigiue 34. 

7. liirert the scrcwtlriscr bctween tiit. nrit m l  wx1ii.r .it the 
cnd of the block la reclosc ~ h c  gap  hcttveeii the iiictiil c;im 
and the notclicd ring. The  ani n i q  wed to he i i iovc*d 

4ightly to . i l i p i  the indcntation arid tile notch See f ' iyre 
4 5 
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1.1 I S  POSSIBLE I'HAT SPEClAL. CAM SEI'- 
T I S G S h4 hY PK O D  U C E 11 N I N T E N D  ED 
OI'ERATIOK RY OVERTRAVEL AT T H E  END 
OF EITHER THE OPEN OR CL.OSE OPERA- 
I'ION USING .4N 8Mh4 OPEN END 

?,\SI TCH OPERATING S H A F  I' I N  BOTH 
DIKEC'TIONS. WITH T H E  BREAKER I N  
UOTH I'HE OPEN AND CLOSED I'OSITIONS, 
10 IYSIUZE TH.47 THE COKT4CTS 00 VOT 
CHANGE STATE AT THE ENDS OF '['RAVEL. 

W R E N C H .  A P P I . Y  A TORQUE TO r m  

G.4 Charging Mechanism 

I-lie Iiic.chanisni provides the iiirch;tnic:il znergy to open :inti 

.:lrtsc ihc brctikcr urider ;ill condiiicins. Energy is required to 
rcr liirrri the ftrllon~ing opcr;rtional functions: 

I Closing the hrc:rkcr inio 5hcir1 circuit currents 

1. C'linrging die npcning springs. 

4. Opri i t ing thc hlOC switches (if i n  cqiiipiral) 

3. Ralt.:ising ttic opening latch 

Diiriiig ~ h c  closing iipcratiim. it pwtion of  lie closing ei~crgy is 
used to charge ihe ol'ciiing spriiigs. 

'rite noichcd whcel hiis a missing ri)i>th ivliich is at the Ioc;rtion 
of the niotor driven pilwl when the spritigs :ire fully chxgcd. 
This jirrvents daniagc to h e  inechanisni and gear box due to 
the kinctic cnergy rt:in:iining in the n w i x  ,iiicr tieing switched 
OiF. 

The Ircsiigonvl shaft also ronnclcts to a c m  which  is used i n  
closing Ihc brenkcr A rollcr i n  [tiis c:iiii i h  (Icsigiitd I O  conic in  
wnfiicc with ihc closiiig spring larch jus( us the c b r y c d  springs 
grr over ccriier. I'his >tops {t ic 5h;rfi t r im i-oi:stirig and the 
breiiker f r o m  closing uiiril the c'lnsing spring latch is rt.lca\crl. 
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There are no adjustiiieiits to any of these mecliaiiical systems 
To insure yropcr operation. the sequence of' tlic closing latch 
intrrlock should he obscrvcd. The interlock 1ink:ige sltoutd dis- 
connect the closing 1;itch with :in initial niotion (IC the opening 
latch shaft atid before the iqwiing latch relcases. l h r :  linkagc 
should be rectirinec~ed when the opening latch is in the res[ po- 
\ition. Shimid tlic interlock hrnction i t s  iritlicittcd and thc 
hrenker closcs within puhlislietl closing times. lhc closing 
mechanisni hhould he iudged ;~detlu:~tc. 

4.4.3 OPENING L.A'IU1 - The npening Iiitch is :I compound 
latch assembly. The priiniiry !atch operates in conjunction with 
the closiitg c m i  follower. A s  [lie brcakcr closes. (lie ciuii iblio- 
wer Intches i n  the clnsed p x i t i o n  with the primary opening 
I:itch prop. Thc latch prop is cnrricd by ti hcll crmk which tog- 
gles with ;in opening itrrn which 1in;illy is latchcd hy the open- 
ing strilft having a milchilied flat on iwe side. 

Thc pi inxiry opening prt'p is posirii)nurl such [hut with h e  
opening latch systcni in d i e  Inrched posilirm, the prop is pushcd 
hy the cmi follrrwcr to a stop mounted on the hell crank. A s  the 
1:itch sy%eni is rele;ised, the bcll m i n k  niovcs i n  such a x'ay 
thnl the forces on thc prop perrnit tltc prtip lu rcittite aw:iy From 
[he stop permitting the cttni fcillower to open freely. Althciiigh 
not adjtistahle, !he soiidition of the prop i s  critical ;inti sl~oulti 
inrilfuiictions he encoitnlcrcrl, this should be checked per pro- 
ccdiirc 4.4.4. 

Thc hcll m i n k  is normal ly  hcld from turning by the opening 
latcli ; i I i t i  \vliich i s  in iiirn latched by t i le opening shaft. .Arty 
rnechanicol G p i l  ;ipplictl to i l ic opening sh:iit ;it any time will 
rclcasc the opciiing Intuli syswri perniiiting the hrc:ikcr !o open 
iur  iccipcn 11' in the process of closing). Should iiii o p i n g  
si~n;il hc iipplicd while Oic brcakcr i h  in the proms$ of  closing, 
[lie breskcr \will close corii~7lckIy iind thcii open. 
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.A. If this I'orccs thc prop ovcr center ;inti ihc brclikcr iipciis. 
rhc hreakcrs u i l l  rcqiiirc servicing. 

Should this test sho\.c that zcrvicing is icquircd, tixitact your 
local field olfice for service. 

Figure 16 
Closing Mcctianism 

1: CAM FOLLOWER 

/ 

Figure 37 
Opening Mechanism 
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5.0 RECOMMENDED SPARE PARTS 

Ihl,lc 3 
Rucornniotxicd Spare P;irts 

6.0 MAiNTEiSANCE 

G . 1 L u b ri c a t ion Mat  e ria Is 



. .  
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Figwi* 53 
Spring Guide Lubrication 

-1. Clcan. and luhric:iic priin:ir.y tliswnnecr fingers using 
f'JC-720 1 jo i i tr  conipouritl 

6.5 Testing 

Fixtire 54 
Lalch Lubrication 

1 .  . 
/ .  
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SQUARE [) ‘T\VO-tllCil-i, 5- 15kV, T)r;iw-Out, .McraI-Clnd Switchgcnr is heavy duty clccrrjcnl equiprricni 
designed ;inti ihoroughly lcsted to prnviilr high voltage distribution. The :issenihly consists of sciphi:;tic:iied 
niccf1;iniciil ;ind clcctrical dcviccs 11i;lt wlien properly i ~ ~ f i ~ l l ~ d ,  operated arid inaini;iinrd will provitlt. a safe, cf f i -  
cieiit and ~lurihle coortiinated electrical system. 

I All pcrsonncl involvcd in thc Hiindiing, Sitc Prepwatinn, Instnllation, Tcsling, Operation iind S4:iinicii:ince 
sitould bc ihorclughly familiar with the irik~rm;ition in this Instruction Manual and shown o i i  rile Custonier nr:tw- 
irigs pruvitlcti REFORE working on this eyuiprnenl. 

2. Do not drop o r  roughly Iinntlle the :isscnibly or thc circuit brecikers. The shipping skids and crates ;irz inore 
thnn udequaie For noriliitl Iiaiidliiig, but the asseiiibly stmcrure. insuhtion. relays, niztcrs and the circuit hreiikers 
could be d:iin;igcd by abusive handling ond could rcsult in costly sixit-tip dcl;\ys. 

3 .  ‘The Sikc Preparation shc~uld be cotnplcted with 11wr ~hit i inc i~ ,  station grounds :tnd coirtluii strrhs in pli~cc and 
(tie concrete cured mid finished t)e:Tore hcttirig the assernbly in place 

4. Ttic asseuihly is  inech;rnically nrrmgetl so ;hiit a l l  high voltage park i ire covcrctl lip iiictal or insulatcil piinch 
or barriers, All pnncls and barricrs reinovrd for inspection arid inscaflarion tClUSl_rsT he put back in pl;ice herore 
cncrgizirig ihis equipment. 

5. “THINK SAFETY” 
X )  AI\vays :issun)e d 1  high volragc p:irts arc cncrgizcd unril y w  yourseif’liavc proven tlieni r o  he dc-cncrgizrd. 
b j  Check iiitcrcunncclioii circuit tiiagranis to he sure there is no chance of  hack fced 
C) Never tliscoiinect the main trip source of energized equipment. 
d)  Do not open a circuit breaker door unlcss thc circuit brrakcr is trippcd. 
c) itcinove circuit breiikcrs to thc disccinncct position hcfore rcrnuving rear ;icccss p i d s .  
1) Lke OUT of SERVICE [rigs antl paillocks when working (311 syuipmenr ;rnd Iraw i n  plncc whrn lea\ irig arca 
or until work is coniplcred and cquiprncnt is ic:idy to be put back in service. 
g) W H E N  I N  DOUU’T. STOP! Kc-rcxl this Instriiction bl:inuiil or rcicr to the Custorncr Dmwings k l i m  piw 
ceedirig.. Eliniinote dangertius mil costly Iiiininn errors! 
h) The coniplerc a~sembly ;irr;ingcnient dctcrmincs if the top o r  bottom c~ntncls are the line side. :iiicI horh mn 
be cnergizcci when the circuit brciiltcr i> rcinuvcd ironi the COii>piii?iilCnt. 

i )  Discunnucr all high vultogc to ihc siritchgear bcfiire accessing tltc horizontal bus cwnpartittcnt. 

_. . I 
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RESCWlPTf ON 

Assembly 

Drawout Control Power Transformer Compartment 
(Figure 2) 

,. 6 .  

I .  
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Drawout Voltage Transformer Compartment 
(Flgure 3) 

\:ollogc transli~riiicrs are provided to supply voltage iridicn- 
rion for  nictering irnd relaying purposes. l'riniary cirrrent 
!iiiii:.ing fuses are iiiounted on  zach voltage tronsforriier. YO 
emritl;iry Itisins is furnislictl ill the ausiliury coinpartrnciit 
or on rlie d r : ~ ~ i o l ~ t  iirswcr. 

411 iristila~cd hzirrier wirh openings for thc moving priniary 
contilcr~ divides [he compnrtnicn~ The staiioriiiry contacts and 
irssociated high vciltiige piirts arc niciiinrcd ~r t le ly  bchind the 
harricr. I'lo:!ting. self aligning, siaiiimir?. contacts engage ilie 
tiioving com;tcfs as rhe driiwer is inserted iitio the ccm,ecied 
posilioii. 

Static ground coiitxis iire mtxmtrd on ;I con'ipanmcrit cross hiir 
.ind engage ttic lour1 side oi the I L I S ~ S  ;is ilie t l r a n w  is 
x i t  lid i W;~L 

Drawout Fuse Compartment 

An interlock-latch prevents withdi  uv;i~ig o r  iiiwr[iiig [he 
drawer while [lie ~ccontlnry breaker is in the closed position. 
Push [lie secondary hrcakcr handle t o  the left joff pusit ion 
:iiitl slide the latchliandle t~p\v:~rd to reIc:ise Ini.ct~ Tn cnyiigt' 
rhe latcli~ p\isIi the secoritlary breaker tiatidle to  rite rigtit 
(on ~it>sition) :Ifter returning ilic asscmbly t o  tlrc uperitre 
position. 

,An insnluling barrier divides tlic cunip;~rtt~ic~it. Tlie sraritinar y 
crmfacts and nssocj;ileti high voltage piirls itrr niountcd safely 
behind the. harrier. f h r t i n g .  self aligning. linc ;~iid 1o;ld ion-  
iacts engage the iuoving ~ o n t i i c t s  ;IS the drmver is inserted jiito 

(he conriectcd position 

DRA'NOUT DRAWOUT 
CONTROL POTENTIAL 
POWER 
TRANSFORMER 

." -. 1 .  

Figure I 
Front Vievi-t3reakeriAusilia~ Vortical Soctfori 
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TRUCK OPERATED M ECH A N  ISM OPE RATED 
CONTACl S (TQCI CONTACTS (MOC) 
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Circuit Breaker Coizipartment (Figure 4) 

Drawout circuit breakers arc prtwitled for id1 rii;iiii. tie and 
Fcctftr circuits. Eiicli circuit brcakcr is ii complete device that 
ran bc rcnwvcd from the conip;~rt~iic~i~ tor inspection arid 
iri:iintznance whilc the coinpartnient miintains i t s  own clcclri- 
cal. nii.chsnir:iil :Jnd s;liety runcfiim integrity 

Front Door 

A COklPtIK'TMENT POSITIOS I.UlERL..C)CK is u w l  11-1 lire- 
wnl the circuit breaker lroni heing :&delitally r:losed lietwc.cn 
the rest/discc>nnccr iind conriccted positions. ' r h c  intcrlcxk c:im 
~nechanic;tlly opcralcs rhc circuit breakcr trip rucch;~irisrt~ hr- 
t w e n  rhcse two positions sn ihe circuit hreaker ciiriiiot be 
closed. 

T h e  CHARGED SPKINC; D1SC:HAIIGE ISTERLOC'I< is 
used IO tiischnrgc all [lie springs. if llie closing springs itre 
chnrgcd and the ciicuit trrcxkcr is inserred iniit or wilhdruwn 
froin fhc compartment. the springs will he iiutom;iticolly iiis- 
cliargd ;tpprosiniatclp one inch tiorn the disciinncct jxisiticm. 

Circuit Breaker Ground Contact Bar 

:I cnntpiirtniciit iluor iiiountcd circuit tmiikcr ground CIII\I;ICI 

h:ir is ninunied in the biick Icft sccrioii iif the coiiij)ortiiisnt 11 is 
directly coririectcd 10 ihc iisscinhly groiind to  providc ;I wlidly 
groiintlcd systcm. A niariiig set <ti  sliding contacis arc: lrtcalcd 
on the uiiclcrsidc of r l tc circuit breaker and engage thc circuit 
hrcakcr ground cont:ict hiir in the coiincckd position. d l  posi" 
tions bctweeii, itrid i n  thi: tcst/Jisconnec~ pisi~i(in. 

Racking Guide Brackets 

i:acli circuit hrciiker has its owti iiitern;il gc:ir clrivcn iiiefclia- 
nisin which operates ;I racking arm wiOt roller OII the left iirid 

right sides of [lie circuit tmakcr. T h e  hrciikcr nrechanism is 
ciper;ilrtI by ;I rcnio\sahlc racking crmrk insend into [he Iroiit 
of the circuit brcirker. The racking iirnis slioulti hc. tlcnivi qi- 
proxiniiitcly 15" bclo\v horizonid with (Iic rojlcrs toward [tic 
i)nck of [hr circuit h r d w  i n  [lie nnrninl u*itlitlratr,n pihition 
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Shut te rs  Current Transformers 

Secondary Control Power Receptacle 

Control Wiring 
Primary High Voltage Stabs 
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Cotnpartmcnt Rating lnterlocks 

L1" ---__- 
Figure 5 

MDC Auxiliary Contact Assembly 

Truck Operated Contacts (Option) (Figure 6) 

<. -,': ... 
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Figure 6 
TOC Contact Assembly 

Cell Interlock 

.I ii interlock krtotvo its "Cell Interlock" is provided in each 
trrenkcr ~~iiipiictiiient for locking a brcitker oi i t  of' tlic c i i ~ i -  

iiscwl position. 

The cell ir ikrl( ick is located on the lorver riglir s i c k  ofthe ctiii i- 
pnrtrnent :tiid Iiw padlock provisions as sinndard. I r  cnn be 
cqrrippcd with a kcy intcrlock when specified hy  the ciistimicr. 

Main 51.1s Compartment (Figure 7) f'olyvinyl cliloi ide hoots itre wxl IO insiil:itc the connccrian iti 

lilc :ii:iin hus ci)riipxtri!erii. Thcsr boois o;.erlnp rhc cpc~xy 
insulation on the hiis bnrs. 

Cable Coiripartinents (Figtire 23) 

,. . I .  



f'\JLL-BOX / 
GRQlJI.ID BUS 

Flgiire H 
Rear View-Cabla Conrpartments. Tw-Hrr;h Broaher ?otlrcal Soctton 
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Conduit musf enter tlic cable conipartments in [he nrcn5 shown 
on the ctistoiiicr drawinss froin either the top or Iwrtnni or the 
cable conipartmetit. NOTE: Conduit should lx: atrihbcd in tlic 
coiicrrte as pin of the site preparation txforc the assembly is 
installed, BUT top cntriince conduit iiiust hc iiistallcd arier the 
iisscnibly is piit in pliice. 'I'he top covcrs can he rwinvcci. pun.. 
ched to f i t  the conduit ;ind put back in place. 

Zeril sequencc curreni irmsfornicrs ;trc conveniently locitrrtl in 
c;ich snblr 1:omp;innient wlicri rcquircd. 

Sarious cable termination systems D I C  used aiiJ tlic); :tic 
spccilied on tlic [?lam and specifications. Solderless or ioni-  
pression lugs c31i be supplied 011 :lie loild coiiiiectors. Poi .  

heads are niountecl on grwiiided siippwt b rxke i r  Ttic wni- 
pound arid rape for tlicir in~ernnl coiinec~iviis arc sliippcd 
iii 3 cotit;iiner with rlie orlicr iiiiscc.!lnrieoiis jxirts. Tape wid 
iiisrilatiitg iii:iierial riecess:iry for coinpletiiig the field con- 
nection at the biis tiad is not iiorni:tlly slipplied \villi rlrc 
nssenrbty I 

IT IS NOT G(X3D SAFETY PRACTICE REMOVE THf; 
RACK ACCESS COVERS OF THE CABLIi~COMPART- 
MEN'I' Wl-1II.E 1'1IE CIRCL'I"I' BREAKERS ARE I N  THE 
coiwwrm Pcxrtwx OK ENERGIZED. 

Surge Protectors (Optlon) 
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1;igure 10 

areahor focking and Chargino Handles. 

The two types of circuit hreakers :irc c x d y  distiitgtrish;ihlc: 
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Disconnect Position Latch 

Manual Open Pushbutton 

Type W D - 2  (Vacuum) Circuit Breaker Operation 
(Figure 16) 

Racking I\rlechr?nlsm 

.. . I <  ,. 
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It  is jiossihie. i l  i t  is l d t  in lire nunually cxtcndcd [est position. 
to cngitgt: or disciipagc the sccondaiy control p w c r  plug wtien 
inwrling the t-irciiir brc:tkc.r into o r  withtlr;cwing lroni the test/ 
:iisconncct position 

Disconnect Position Latch 

- .  I l ie disconneci psilion l i itclt  is prwitictl IO prcwnt ihc circuii 
breaker I'rom rolling t x i ~  c r f  rhe comp:irtrncni in rhc tcst! 
disconnect pmition~ Siinpiv lift and hrild the latch h;inJlc up 
whilc pulling ihe circuit brc:ikcr oui 01 the contpartnient. 

Manual Spring Charging Mechanism 

SPRINGS 

INDICATOR COuNrER SHAFT 
CHARGEDIDISCHARGED OPERATION RACKING 
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Manual Close Lever 

A inrcnual c l o ~ c  lever is provirlcd tin rhe circuit hrc:ikcr for test 
and inaintcnnncc purposes. nnd cstrcrnc cincrgcncy operating 
c~onditions. NEVER CI .OSE t\ CIKCUIT LiREAKER h4ANU- 
.4L,L,Y iN THE CONNECTED I'OSiTION tJWLESS THE 
ormixe SOURCE OF m v m  AND rRurEc-rrvE RE-  
I,,AYS ARE CONNECTED AND OPER.4Bt.E. 

Manual Open Lever 

RECEIVING , H AN Dkl NG, STOR AGE 

Receiving 

,. .o ... 

Handling As Received 
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Lifiing cycs iirc provided on each circuit hrciiker iind should tx 
!tic only ptiice wed for lining. M3 NOT LIfT WITH HOOKS 
.A'I-I;.\CHED 'r0 THE RACKING lMECXIANISM A R M S  i is  die 
circirit hri.;iker weight tlis~ribntion is not suilcd for this rilrthod 
;ind i i  \ \ i l l  rill  tirid w i n g  i m l  be dilliciilr to nianeuvcr. 

shipping itcnis should be kcpl nc:itly logerher IO prcvciil tieing 
misplaced. The srorngc arcif sliouid he i losed off to unnurhor- 
i d  personnel to elirnin:~rc ni.iis;ince kimper irig i)r pilfering. 
Circuit Imiikcrs should he looscfy covcrr.d \villi dust covcrs 
I he :isseinhly doors shoirld he kept closcd ;ind :ill [lie rctnovii- 
hle covers kepl in pl;ice l i  spice hetttcrs ;ice hirnished in thc 
itsscinbly [hey should he energized lion1 ;I separate sourcc 
Consult thc schuniatic diicyrams and wiring diiigriiiiis hrr ii lcig- 
icnl conncction point and the ~.wh;ige iii id pm\w rccluiremerits. 

. ,  

R;t[leries :tiid bitllcr), chiirgers, whcn furnished \I illi [ l ie ;is- 

sciiibiy, should be put on trickte charge uixrn rcccipr. 

I NS TALL AT I 0 N 
Site Preparation 
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Aisle space should bc ~ i l i o \ v d  for in the front, kick :~nd on the 
ends of the : i ~ x n i M y  to open doors, reinwe nnd turn circuit 
breakers. reiiiove access covers, walk and work 

.4 inininiuin of 7 feet is required in the front and 3 fcet for the 
hack a1rd c~idS is noniially acccpt;thlc 

NOTE: A MINIMUM OF 'I'HREE FEET IS ABSOLUTELY 
NECESSARY ON TfJE RIGHT END FACING TI1E FRONT 
OF THE L,INE-IJP FOR DOOR Ci.EARANCE M REMOVE 
THE mcurr BREAKERS. DO NOT INSTALL BAITER- 
E? w THIS AREA 

1 . ~ ~ 1  building cotlcs may rctquire more space. 

Veiiiilation should hc prcn'ided ;II all tiiiics so the ;imbicnt tcm- 
pernrurc around  tie ;tsscnlhly d0c.s not exceed 90°F. Cicm. dry 
filiercd air should \E qy) l ied .  

Adcqiim iighting :inti convenience oiiilets for hiind tools should 
be furnishd for Ix>Ui [lie front and back aisle sparc. 

It control power hatterits iind charger iirc used. c'lcar spice for 
the haitcry rack and chiirger inuot be  :illowal 'Typically the 
charger and buttery n c k  arc mounted near the end of the is 
sembly that has tlir initin circuit breaker 

Consult the customer driiwings for source of p)wer for tlre bat- 
tery charger and inter-cormeclinn to the assembly. 

Floor drains sl~oulii kx provitlrd to prevent water build up f'roni 
hrokcn or leaking pips. 

Srwer, woier :ind :;te;iiii lincs should he rrmtcd so !trey do not 
p;tss ovcr or near the nsssmhly. Dripping liquids i n a y  tl;ini;ige 
the insrrlatitm and cause the *\vi(ctigear io fail. 

,. . > r n  
..* 

switchgear be installed or1 ii concrele pad lcvcled to i- 1 I1 6 irrcli 
in any square yard and that stccl chitniicls he inst;rllcd in (lie 
pad for iinchoriiig the switchgcar. Scc tigurcs 17 and 18 

:.\ scven root long aisfe space should be piurcd in front of the 
iiinunting ['ad flush with and finished to ilie s;mc tolet;tnce ;is (tie 
inounring pad, This level siirfx-e is necessiq liir the cirruit 
breaker lift truck and inserting the circuit hrcakers into tliz hot- 
ton1 cornpitnnient. 

Thc wc:ighl of' a cciinplctc assembly wifh its hrcakcrr in p1:ice 
will depend on the nuiaber of cells and circiiil breakers. hp-  
prosininte weights of the intlividual 'l\vo-Higli cells and [tie cir- 
cuit 1,re;ikers ;ire given in Tables 1 and 2 ,  page 19, 
I1ECEIVINC. HANDI.ING Ah'[) STORAGE. .Tile circuit 
brciikcr clocs not ~ransiiiitc iin11act-load to !lie foutic1;ttion on 
closing or internipting and need no! considered. 'I'he com- 
hiiied assentbty aad circuit hrc;dicr dcild weight is it11 that i r e d  
he considered. 

TYPICAL FLOOR PLAN 

TOP BREAKER 

I 
I /  

YOTTOM BREAKER 
00NDIJIT AREA - 

I /  

I t  I 
F. 0 75 DIA. 

!iOLES ---- 
1\.1OUNTIbJG t - ,  - -  

3 .I -! 2 5 
1 

ALL DII\IZENSIONS IN I I C I i E S  I'AONT 1 *DO NOT USE FOR CONSTf'IUC7 1014 

Figure 17 
Floor Plan--Rdo tiigh Brookor Vertical Section. 
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A4ove ;ill ttic shipping scctions into pliicc ;ind bolt to;r'thcr hc- 
forr iiticriipiing to bolt o r  weld io tlic ch:iirncl sills or  installing 
ihc liorizniilal rna i i i  tius. 
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Ficld Test Levels 

'Iiihlc 3 

rhc front cllie circuit tirc;:kr?r ccrmpnrtincnt side) per NEMA 
1;tiind:trds. [I' for any reilsnn titis i i i t is i  tx phased Jiffcrcnt i h i i r i  

~iotctl uhtwz, 11ic phnsc will !le it1siititir.d o n  tltc bus ~.vitlt :i 
l:ibdl. 

Cable Connections 
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I 
I 

i. ' 

Potheads 

Flexible Connectors 

START UP 
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INSPECTlON AND MAINTENANCE 
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Cable Compartment 

fGlain 3us Compartment 

Dravmut Control Power Transfornier Compartment 
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Orawout Fuse Compartment (If Supplied) 



Preparation For I3etiii-n To Service 
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ACCESSORIES 

Circuit Breaker Lift Truck (Figure 20) 
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IPISTALLATION AND MAiNTENAPdCE LOG BOOK 
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I h e s  of individud circuit brc:tker ilpcraticin Ciiic io prrttc.ctrvr 
rclay opening. with relay opc.t:iicd mid cirttrit ideiitiiic;iritm 
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Maintenance Record 

. ............... ~ ...... _ _  . - .......... 
. . . . . . . . . . . . . . .  . ... !"<I-I\ ( j i t l t , i . . d  ....... , .,..__.I ___ ___- 

... ............ ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . -I ... - -- ................... 



Operational Record 

Noics 

INSTEUCTtON 
MANUAL B555-1 





330 Wsaltiey Road, Smyrna, Tcnn. 37167 

Manual 6055-1 



#2 







#8 



#I 0 



#I 2 - 

















Attachment €3 

KPSC Photographs of Accident Site 



#2 







-l 









11-9-15 
1:17 AM 



















I___ #34 





Attachment C 

KPSC Map of Accident Site 
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Attachment D 

Victim Interview Notes 



James Willis, Victim of November 9, 2010 Accident, Interview 

December 14, 201 0 

Persons involved in interview: 

James Willis, Victim of Accident, LG&E 
Curtis Stratton, Union Representative, LG&E 
Beth McFarland, Manager, Substations, LG&E 
Keith McBride, Investigator, LG&E 
Steve Kingsolver, Investigator, KPSC 

Mr. Willis was cleaning the cubicle on Breaker 1289 in the Aikens Substation. Mr. Willis 
stated that he worked Monday, November 8, 2010, until approximately 8-9 PM cleaning 
other cubicles that were de-energized at that time. Another crew energized the 
transformer buss sometime after Mr. Willis left work on Monday night. Mr. Willis stated 
that when he returned to work on the morning of the accident, November 9, 2010, he 
did not know that the transformer buss had been energized the night before the 
accident. Mr. Willis also stated that Monday night, November 8, 2010, he was aware 
that the other crews working in the substation were working to get the transformer buss 
re-energized. 

Mr. Willis stated that there was not a job briefing performed on Tuesday, November 9, 
2010, the morning of this accident. 

Mr. Willis stated that he had worked 16 days straight with little time off and this may 
have played a part in this accident. 

Mr. Willis stated that on Tuesday morning, November 9, 2010, that a few Pike 
employees stated that they had it dead and grounded. They were referring to the 
underground circuit that they were going to replace from the breaker to the pole outside 
of the substation. Mr. Willis stated that may have misled him and after the accident he 
realized that they were talking about their work and that had nothing to do with the 
transformer buss being de-energized. 

Steve Kingsolver 
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