COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

[n the Matter of:

LOUISVILLE GAS & ELECTRIC
COMPANY
CASE NO. 2011-00097

ALLEGED FAILURE TO COMPLY WITH
KRS 278.042

P N P S R

ORDER

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

same by Order.

' KRS 278.010(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, 2011, 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 LG&E. 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 pr‘oteotive
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 Staff's 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 2cal/cm2 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 411.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 420.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 4411 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 LG&E 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.3.1—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—A
job briefing/tailgate 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.13.1—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.1.18—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 5:006, 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 o 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, 2011, at 10:00 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, 2011 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

ENTERED @

MAR 2 9 201

KENTUCKY PUBLIC
SERVICE COMMISSION|

ATT:W
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APPENDIX

APPENDIX TO AN ORDER OF THE KENTUCKY PUBLIC SERVICE
COMMISSION IN CASE NO. 2011-00097 DATED  MAR 2 § 201§



INCIDENT INVESTIGATION -~ Staff Report

Report Date ~ December 17, 2010

Incident Date ~ November g, 2010

Serving Utility ~Louisville gas and Electric

Incident Location ~ Middletown, Kentucky

Victim ~ Mr. James Willis

PSC Investigator ~ Steve Kingsolver
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Kentucky Public Service Commission

Electric Utility Personal Injury Incident Report

Utility:
Louisville Gas and Electric (LG&E)

Reported By:

Ken Sheridan, LG&E Safety

Incident Occurred:

November 9, 2010, Approximately 9:15 AM

Utility Notified:

November 9, 2010, Approximately 9:15 AM

PSC Notified:

November 9, 2010, Approximately 10:30 AM

PSC Investigated:

November 10, 2010, Approximately 9:00 AM

Report Received:

November 16, 2010

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, 2010 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 #1 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 #1 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 #1. 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: Employer:
James Willis 4119 Boones Grove LG&E
Louisville, Kentucky 40299

Witnesses: Name: Address: Employer:

(NONE)



Information From: Name: Position: Employer:

Keith McBride Investigator LG&E
Doug Mullins Safety Department LG&E
Ken Sheridan Safety Director LG&E
James Wiliis Equipment Technician B LG&E
KAR 278.042 Service adequacy and safety standards for electric utilities-

National Electric Safety Code
National Electric Safety Code:

Probable Violations:

#1:

Section 41: Supply and Communication systems-Rules for employers

410. 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 2 cal/cm?
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 followmg 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/cm? 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

411. 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.

#3:

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 fo Live Parts

1. 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 Distance*

(See Rule 441 in its entirety.)

(Page 266)

0 to 0.050* not specified not specified
0.051 to 0.300° avoid contact avoid contact
0.301 to 0.750" 031 | 10 | o031 | 1-0
0.751t0 15 0.65 0.67 i
15.1 to 36.0 0.77 0.86
36.1 to 46.0 084 | 2-9 0.96
46.1to 72.5 100 | 3-3 | 120




1 For single-phase systerns, 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:

#1:

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 briefing/tailgate 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 confrols.

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-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.

Table D-1  (Page 119)

AC Live-Line Work Minimum Approach Distance and Clzar Hot Stick Distance

Nominal Voltage in Kilovolts Phase-1o-Phase Distance
Phase-to-Ground Exposure Phase-to-Phase Exposure
Feet-inches Metars Feet-inches Meters

0 to 0.050 Not Specified Not Specified

0.051 10 0.300 Avoid Contact Avoid Contact
0.301 to 0.750 10 0.31 1-0 0.31
07511015 2-2 0.65 2-3 0.67
15.1 {0 36.0 2-7 077 2-10 0.86
36110460 2-9 0.84 3-2 0.96
46110725 3-3 1.00 3-11 1.20
72.6 10121 3-2 0.95 4-3 1.29
138 o 145 3~7 1.09 4-11 1.50
161 to 168 4-0 1.22 5-8 1.71
230 to 242 5-3 1.59 7-8 2.27
345 to 362 8-6 2.59 12-6 3.80

Minimum safe clearances as referenced in rules D.14,0.1.8,0.22, D035, D81, 881, F 117, F118and17.21

#6:

F. Substations

F.1 Working in Substations

F.1.19: Electric equipment, lines and circuits shall be considered energized until determined by
testing to be de-energized and grounded.



investigated By: Name: Compahy:

Steve Kingsolver KPSC
Utllity Regulatory and Safety Investigator IV

Signed: )"é&% //L@/ﬁ%

Date: r-27-/1
Reviswed By: Name: Company:
John Shupp KPSC

Manager, Electric Branch

. Signed: 7 )//%Q/

Date: / 27/
Approved By: Name: Company:
Reggie Chaney KPSC

Director of Engineering

Attachments: A. LG&E Summary Accident Report
B. KPSC Photographs of Accident Site
C. KPSC Map of Accident Site
D. Victim Interview Notes
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November 15, 2010%/%

Mr. John Shupp -

Manager Electrical Branch

Division of Engineering

Kentucky Public Service Commission
211 Sower Blvd.

P.O.Box 615

Frankfort, KY 40602

Re:  Aiken Sub-Station
2909 Shelbyville Road
10-ED-E-022

Dear Mr. Shupp:

I am forwarding the attached Investigation Report prepared by Keith McBride
regarding the above-referenced incident.
required by Section 26 of 807 KAR 5:006. Please return in the enclosed self

NOV 16 2010

PUBLIC SERVICE
COMMISSION

This report is being submitted as

addressed stamped envelope a copy of the filed report.

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,

C
e
Jim Dimas
ID/kmw

Enclosures

On November 1, 2010, E.ON U.S. LLC was renamed LG&E and KU Energy LLC.

LG&E and KU Energy LLC
Law Department

220 West Main Street
P.0. Box 32030
Louisville, Kentucky 402
www.lge-ku.com

Jim Dimas

Senior Corporate Attorney
T 502-627-3712

F 502-627-3367

jim.dimas @lge-ku.com

2810
plie



KPSC INVESTIGATION REPORT

LG&E Emplovee Injured 10-ED-E-022
Type of Report Report Number
McBride / Cross November 9, 2010
Investigator Date of Incident
Utility: Louisville Gas and Electric Company (“LG&E”)

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

Location: Aiken Sub-Station
2909 Shelbyville Road
Louisville, Kentucky

Case Summary

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

Preliminary reports were James Willis, Equipment Technician B, had received
burns to his left hand. Mr. Willis was treated and later admitted to the hospital.

Due to the nature and treatment of the injury suffered by Mr. Willis, 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.

Investigation

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 Aiken 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 AK-1293 and heavy smoke filled
the control building. At that time, Transformer #1 was switched out affecting 5



separate circuits:  AK-1289, 1293, 1294, 1296, 1296. After some extensive
switching to tie circuits, all customers on the Aiken Sub-Station Transformer
#1were restored. Several LG&E Sub-Station Construction and Maintenance
employees responded to the incident, along with several contract crews from
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 #1 was closed. The remaining Sub-
Station crews on site, with the assistance of over-head line crews, 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-Station. 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 primarily working on the outside of the station, the Sub-
Station crew, consisting of Mr. Willis and Mack Stallard, Lead Electrician for
CEPS, stayed inside the control building to clean.

M. 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 Aiken Sub-Station Transformer #1 was
back in and AK-1294, 1295 and 1296 were energized. The investigation found
that Mr. 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.

Mr. Stallard stated that as he got to the truck, he heard Mr. Willis yelling. Mr.
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. Mr.
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 Mr. 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 thigh. Mr. Willis was released from the
hospital the next day, November 10, and is expected to make a full recovery.

James Willis — Injured LG&E employee

4119 Boones Grove Way

Louisville, Kentucky 40299

LG&E hire date — 01/21/1985

Sub-Station Dept. entry date — 04/23/2001 - Electrical Apprentice
Classification — Equipment Technician B

Classification date — 04/29/202

Mack Stallard — CEPS employee (crew member) — not a witness
4109 Lambert Ave.

Louisville, Kentucky 40218

LG&E Retiree

OPS — 6 years

CEPS — 3 years

Custom Engineered Power Solutions (CEPS) — not on job site
1803 Taylor Avenue

Louisville, Kentucky 40213

502.716.7281

Jim Molter — General Manager, CE Power, Kentucky

LG&E Network employees:
e John Book — Lead Network Technician -- not a witness
e John Shirley — Network Tech A —not a witness
e Seneca Newton — Network Tech B —not a witness

Pike Electric Network employees:
¢ Ray Malloy - Foreman — not a witness
¢ Bobby Ford - Network Tech A —not a witness
e Brian Collett — Network tech B — not a witness
e Mike Coyle — Ground-man — not a witness

ATTACHMENTS:
o Utility scene photographs

DATE OF REPORT: NOVEMBER 12, 2010
END OF REPORT




FW: James Willis Injury Page 1 of 2

Kingsolver, Steve (PSC)

From: Sheridan, Kenneth [Kenneth.Sheridan@lge-ku.com]
Sent: Wednesday, December 01, 2010 10:50 AM

To: Kingsolver, Steve (PSC)

Cc: Gardner, Sheri; McBride, Keith: Dimas, Jim

Subject: FW: James Willis Injury
Importance: High

From: Gardner, Sheri

Sent: Wednesday, December 01, 2010 10:33 AM
To: steve. kingsolver@kentucky.gov

Ce: Sheridan, Kenneth; McBride, Keith; Dimas, Jim
Subject: James Willis 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.

<<20101129_152757_00281.pdf>>

° Mr. Willis was wearing an 8 cal/cm2 work uniform. Pants and shirt.
Sheri Gardner

Sr. Paralegal

LG&E and KU Energy LLC

220 W. Main St. - 11th Floor

Louisville, KY 40202

502-62'732195

502-217-2289 PC FAX

NOTE: The extension for all E.ON U.S. e-mail addresses has changed from @eon-us.com fo @lge-
ku.com. Please update your address book accordingly.

12/1/2010



FW: James Willis Injury Page 2 of 2

The information confained in this transmission is intended only for the person or entify to which if is
directly addressed or copied. It may contain material of confidential and/or private nature. Any
review, refransmission, dissemination or other use of, or taking of any action in reliance upon, this
information by persons or entities other than the intended recipient is not allowed. If you received this
message and the information contained therein by error, please confact the sender and delefe the
material from your/any storage medinm.

12/172010



From: 5023331878 Page: 1/4 Date: 11/20/2010 3:27:57 PM

prOJECT# [T, Maintenance Work Order wo. 6156071
BRI Facility LVAK- PROJECT # 112273
i i I RES.CENTER# 003160
wo I i YOB PLAN#
it j t JOB CATEGORY; X P2

. STATUS: INPRG TAG LOCATION: TAG#
PRIORITY:  URGENT WORK TYPE: CORRECTIVE REPORT DATE: 11/7/2010
REPORTED BY:  E003009 Fisher, Russell PHONE:
LOCATION:  LVAK-CUB289  NAME:  AK 1289 CUBICLE

EQUIPMENT: 102000238 1289 CUBICLE

DESCRIPTION:  AK-1289 faulted causing fire in several cubicals repair/rewvire for service

WORK PLANS OPERATIONS: PRE-JOB MEETING CONDUCTED: (V) YES ( )NO TINITIALS "L'\A
¢ CHECK. CLEARANCE - WORK SAFELY - VERIFY EQUIPMENT DATA #

WHERE: AIKEN SUBSTATION

FAILURE CLASS: CUBICLE_REB PROBLEM CODE: OTHER
ICREW: LYVFLDMT MSIL: ED02383 Retail Blectric - Substation Field Maintenance
$CHEDULE DATE: LABOR TYPE; FM CREW SIZE:
RESOURCE: LVFLDMT ACTUAL HRS: 0.00 EST. PERSON HRS:  0.00
REMARKS:

QUALITY AUDITS COMPLETED [

Name: , Date: /] Hrs:

Name: Date: / / Hrs:

This fax was received by GFI FAXmaker fax server. For more information, visit: http:/Awww.gfi.com
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From: 5023331878 Page: 2/4 Date: 11/20/2010 3:27:57 P

Work Order Safety Plan

Work Qrder: 6156071 AK-1204 faulted causing fire in several cubivals repairrewire for servics

Safety Plan:  LVJOBRFG  Louisville Job Brlefing

1 HAZARD: LVJOBRFG  Loutsvllle Job Briefing HAZARD TYPE:

Completed:  Pracaufions:

Y/N

RR

R RN

bR

Review; Hazards of Job
Review: Wark Procedures
Review: Special Przcautions

Check: Energy Soucce Control ,sf 9 } L
Kb
7/

Review; PPE Reguirements

L.

.-P‘"',/

T
™
Review: Location of any ensrgized equipmant <§),.-< %\‘EL“""‘//_

Review: Limits of any de-energized work area

L f
Review: Fall ArrestPrevention Mazards - Method of Jf 0{)
Arrest/Prevention /7 I3/

This fax was received by GFI FAXmaker fax senver. For more information, visit: http:/iwww.gfi.com

-

JOB BRIEFING




From: 5023331878 Page: 3/4 Date: 11/29/2010 3:27:58 PM

PROJECT # ( Muintenance Work Order w.o.# 6156072
Facility ELVAK- PROJECT # 112273
f RES. CENTER # 003160
wWo |
‘ i JOB PLAN #
STATUS: [NPRG TAG LOCATION; TAGH
" PRIORITY:  URGENT WORK TYPE: CORRECTIVE REPORT DATE: 11/7/2010
"REPORTED BY: E003009 Fisher, Russell FHONE;
LOCATION:  LVAK-CUB293 ' NAME:  AK 1293 CUBICLE

EQUIPMENT! 102000245 1293 CUBICLE

DESCRIPTION:  AK-1293, 1289 faulied causing fire in several cubicals ropair/rewire for service

- . o~
WORK PLANS OPERATIONS: PRE-JOB MEETING CONDUCTED: (yﬁ"}gs { )NO TNITIALS é é
* CHECK CLEARANCE - WORK SAFELY ~ VERIFY EQUIPMENT DATA *

WHERE: AIKEN SUBSTATION

FATLURE CLASS:! CUBICLE_REB PROBLEM CODE: OTHER
LREW: LVYFLDMT MSLs E002383 Retail Electric - Substation Field Maintenance
'S‘CHEDULE DATE: LABOR TYPE: FM CHEW SIZE:
RESQOURCE: LVFLDMT ACTUAL TRS: 0.00 EST. PERSON BRS:  0.00
'REMARKS:

© QUALITY AUDITS COMPLETED [

Name: Date: ! / - Hrs:

‘ Name: Date: / / Hrs:

WMz et ERI0L2003 . N
This fax was received by GF| FAXmaker fax server. For inore information, visit: http:/fiwww gfi.com



From: 5023331878 Page: 4/4 Date: 11/28/2010 3:27:58 FM

117712040 Work Order Safety Plan
Work Drdar: 5136072 AK-1293, 1289 faulted causing fire in several cubicals repair/rewire far service

Safety Plar; LVJOBRFG  Loulsville Job Briefing

1 HAZARD: LVJOBRFG  Louisviliz Job Brisfing HAZARD TYPE:  JOB BRIEFING
Complatad:  Pracautions:
YN

1 Revisw: Hazards of Job
2 Review: Work Procedures

Review: Speacial Precauiions

. -
4 Check: Enargy Source Control /j’ j /f 1

RN ERY

] Review: PPE Requirements . B
C::....,-// K-::;
5 §] Review: Location of any energized eguipment L
ra e -Q""'

7 Review: Limiis of any de-energized work arsa (:7 .
:;.ifz'j\

Review: Fall Arrest/Prevaention Mazards - Method of
Arrest/Prevention ~ 4

N o
T

WisatatyPlas pt $O02007
This fax was recelved by GFI FAXmaker fax server. For more information, visit hitp:/Awaw gfi.com



November 24, 2010

Mr. Steve R. Kingsolver

Division of Engineering G e
Kentucky Public Service Commission Y
211 Sower Blvd. AT
P.O.Box 615 SR
Frankfort, KY 40602

Re:  James Willis, Employee Injury

Aiken Sub-Station
2909 Shelbyville Road
10-ED-E-022

Dear Mr. Kingsolver:

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

e SF(6) Circuit Breaker Type FG-2 Drawout
e 5-15kV 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,

(\:i,,,flfyé ZO,U?’LMf/ ;5/7 LA

ID/kmw

Enclosures

On November 1, 2010, E.ON U.S. LLC was renamed LG&E and KU Energy LLC,

LG&E and KU Energy LLC
Law Department

220 West Main Street
P.0. Box 32030
Louisville, Kentucky 402
www.lge-ku.com

Jim Dimas

Senjor Corporate Attorney
T 502-627-3712

F 502-627-3367

jim.dimas @!ge-ku.com
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SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT
SERIES 2

2.0 INTRODUCTION

The 1G22 SFy, Circuit Breaker employs the Liest m SFy tech-
aological wdsances, pramisimg superior perforaumee with low
aunnienance. This manual olfers comprehessive mtoroution
about the £G-2 areuit breaker o provide the user with saffi-
cient imormation o support the style ol maintenance program

atenedd 1o the user’s needs

Thiv manual contans mformation refating o recerving, han-
dling, stallation, operation, iintemmnee wsd spare patis 1
sau fuve further guestions, contact your local Square 1) Com-
gy representaive for comprehensive factory and/or speciul-

wed field servive

2.1

2.2 Theory of Operation

Twpe G2 Circurt Breaker pole units contin three contact
SHUCRUTEN

1 Arcing Contacts
20 fulip Contaets
o AMuin Contacts

As the brenker dloses, the first conticts 1o make wre the tubndbur
shaped arcing contacts which puthe an end-to-cud contigu
ralion. After the arcing conticts mect. aaset of tdip contucts
mounted on the moving arcing contaet, shidex over the moving
and fixed stationary areing comacts, providing o secondary
contact structire to cmble the arcing cantaets o carry addi-
tional current, particularly needed under taalt closing opera-
tion, Adter the arcing und radip contat stractures have been
made. the nutin contacts close, enabling the pole unit 1o carry
CONLNUOUS current.

Breaker Ratings

Toanbitag {oad

Hatod i
LN Rated Wathetamd
: 4t 1o . Nl f.‘.'.mm: 1 A
Lt fortr Proguass | 03 B N W ] I
W ] e - - L. Vs~ L Aens - b Rtz
EMS L ORMS BAS ) CREST | oaMs T ORMS LMY § Fewr | RIS
ST T} 1o ) IR IR E T T S S S I N T 1] N
SITOVES 1 19 of) 83 200, 36 Wi L it (KK 3
HRTIIRR #'3 3 n ] g EREE TR SN TE TR S N B T ¥ 5
LTI /¥ ] IR TR T N Y T B B MU R 3 ) 2 N
i T Y R R (R TR DR SR B | REVI RN CETE B
[T NET] th GO DAL 00 D kR L 1T 10 | TR 1k 5
T i I3 [AREIIE SR l [ (RIS (s 1K) s
TN i NS At RTINS R LT TS 5
M WEE) in 9% AN [RIRTEY] [ Y AT 7] 3
200 30 Y3 NN Q3 Lo HERRT Y 4
NETY N 93 iR il SRTTH B
Wik t s I3 ¥ [ 3 %
0 Yo L us L NaE i N
W oy e INNES ] 1 ~
e E iy a8 Ny ]
iy b A i i R NS T i

IEE]
[EE:3
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SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT
SERIES 2

1
2

2w

H

2

]

UPPER CURRENT TERMINAL
LOWER CURRENT TERMINAL
MAIN CIRCUIT

MAIN CONTACTS

FIXED ARCING CONTACT
MOVING ARCING CONTACT
INSULATING NOZZLE
MOVING PISTON
INSULATING ROD
OPERATING SHAFT

SHAFT SEAL

FILTER

Figure {
Battle Cross Section

SQURRE T} COMPRRNY




As the hreaher vpens, the scquence of contact opening is re-
versed. First the main conticts apen, then the wlip contacts,
and finalty the arcing comtacts separate. at which pomt the in-

Herrupling provess heging

The FG-2 Circulr Breaker wilizes the SFg {sulphur hexa-
fuaride) puffer principle of are interruption, During the period
ot ume whea the main and tulip contacts are in the process of
being apened, a quantity of SFy gas 1s being compressed in o
cvtinder within the pole anit. The comprassed gas is directed
through 3 nozzle which directs @ high velocity flow of gas
avross the we as the contacts part, The flow of gus forees the
arc o the bular arcing contacts. The arc usually extin-
suishes at the first current zero. The properties of SFg gas,
high clectronegativity, high thermal conductivity, and insula-
work together 1o ussure o resforation of the
at the current zero These proper-

g properiics
dielectric strongth of the ¢
ties are enhunced ol elevated pressures, Thus, the pole units ure

charged with SFg gas 1 perfarm at their intended rating.
2.3 Safety

This egquipment has been constructed and tested in accordunce
with the latest safety relmed requirements of ANST C37.04,
C37.06, and C37 09, This cquipment has been judged to he
safe in view of these present, industrind standards. The Square
D Company cannot be responsible for special design require-
ments of focal cades and ordinances which are ol specified in
the purchase documents, Due to the natwre of glectrical power
and cireutt brewders of diis type, a margin of risk remains.

Each user {includine the maintenance authority ) hag a responsi-
Hility for implementing s safery progoun commensurate wath
the types of hazards involved and Jocal codes o requirements,
Known hitzards wh this tvpe of equpment are glectrocution,
bursing as o result of areing equipmient, and pinching as a re-

sult of discharge of wored mechmical 2n

Heoause of the various vonditions which vy exist atany

estioms are nol intended o hw

wstetluton, the following

cosgrhets and dadln no ey dimimsh the asety responsibibiy

Ghapsrogniale <l Y Prognon Lovering e

SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT
SERIES 2

INSTRUCTION
MANUAL 6055-2

2. Mudotengnce and operation of the cquipment should he
well planned and in accordance with sale practices  Ade-
quaile sutety reluted wals and eqqupment appeopriate far
the tasks invaolved should be provided

3. Do por work on or near electrically energized cquipment.
Contact with energized parts cun result in severe shock or
burn,

4 Do not work on or near electnically energized pans where
there is a possibidity of aceidentally contacting an

cuergized part,

S, Be sure the circuit breaker mechanism s discharged or
blocked so that spring cnergy cannot be secidentally re-
leased. Carcless release of stored energy can result in seri-
ous personal injury,

6. Lise only tost equipment rted Tor the serviee intended. Do
not use instruments or multimeters rated for low
waltage service on high voltage crreuits. Tncorrect use can
result in explosion and serious personal injury 1o the
aperator

FG-2 bresker intermupters contatn walphor iexaflisinde «SF
gas at 22 psigoand 37 poig. pressure respectively, depending on
their rating. SF,, s s o colorless, adadess, non-lammable,
non-taxic gnd chemically inert gas. There are oo known il of
feets a8 result of exposurs 10 the human bedy. As the zas s ow
posed o cleetric arcs inside the hreaker interrupmers, a portion
of the gas decompmes o compaonnds which con he o

us sind salid sorm

Phese wovie comprmds e i bith o
Should used pale uniis be opened or accidentally hiaken. the

folliwing precigtions should be aden:

Fodsond breathing the 1t eeqipent

gasds Loy

20 Vemtthuse the srel thorouphhy

Voshaar shvves o nad direct SR ovnte Un il oy aioiend

conponrat ol e pole yat

sad v nany ot dwe cgumient
i R HENH tonana el anda oo
} Wi RS ] e sted sl the aendliseon FE“«,‘%‘liliuu R P L T (LI YT TaNE < Vol
Sttty peed
= P by G
B H [HI fas ot sty ot ¢
th U i g s shbstier cefiae
% T o] Hhe b Hadopen oo
daed s dhtermine the reliiy v coneenisation of g
the asmosphere
.
5 SQUARE 7] COMPRANY I3
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2.4 Recelving

Upon receipt, remove the shipping materials from the cireuit
breaker for visual inspection. This can be accomplished by
carefully removing the staples located at the bortom of the hox
cover. The box cover may then be Litied (rom the shipping pal-
let.

This packaging has been arranged so that the breaker may be
repackaged for temporary storage prior to placemeant into serv-
e

2.5 Inspection

Inspect the breaker for physical handling damage and verity
that the breaker specificutions on the rating nameplite maich
the onder specifications. A claim for damage should be filed m
once with the transportation company if there is visual evi-
dence of damiage. Notify the Square D Company of the danage
claim and/or uny discrepancies noted. See paragraph 5 of the
Square D Company Condition of Sale.

2.6 Handling

The breaker packaging is designed to be moved und handled
primarily by a fork Lift truck. The weight of the packaged
breaker is approximately 570 pounds (260 kilograms). in uddi-
tion, the packaged breaker may be lifted using tifting hooks.
See Figure 3. In arder 1o use fifting hooks. cut away the top of
the carton in the areas marked. Loosen the bolts on the lilting
plates located on the breaker. Rotite the fifting plates into an
upright position and tighten the bolts securely. Insert haoks into
the holey a the fifting plates. After Lifting s complete, return
Hiftimg plates to the storage position.

2.7 Storage

Breaker packaging is designed for indoor storage at tempera-
mres ranging lvom 30 degrees F thru 130 degrees F owith rélu-

e humiddity (o RO for a period not 1o exceed tw vears

Tha breaker should be opermd at lesst once o year 1o Reep the

SF wonds Jubrested and 1o refrash bearing labrication. Bevend
twar wears. breskery should be completely inspucted, tested,

cnd Bibricated priar o service. Packaging s destgned w peonit

o trore than two hreskors fnone seoteal sk

3.0 OPERATING INSTRUCTIONS
Phis cizvnit breaker has been designed and manufactuied in ac-

sordunce with ANSEC3I7.04. The stored cnergy, spring operit-
ing uechanism has two step operation and s trip-free.

SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT
SERIES 2

. [EE Y'Y

Figure 2
Breaker Operating Controls

Closing springs can be charged by cither clectrical or manual
means. The breaker can be closed either electrically or mann-
ully by aperation of the spring release katch, which releases the
stored energy from the charged closing springs (o close the
breaker. During the closing operation, the opening springs are
charged by a transfer of some of the energy from the closing
springs, The breaker can be opened either electrically or manu-
ally by operation of the trip lateh, which releases the vpening
spring energy.

The breaker may be used in reclosing sequenze schemes where
the breuker is apened, closed, and reopened in rapid sequence
without momentary stops for recharging the springs.

[

Figure 3
Breaker Lifting

SQURRE [} COMPANY e




3.1 Closing Spring Charging

3.1.1 ELECTRICAL MEANS - All breakers are equipped
with # spring charging motor rated for the control system
voltuge. The control circuits are typicully arranged to charge
uncharged springs immediately after a breaker closes. On re-
guest, the control circuit may be arranged to charge the springs
immediately after breaker opening.

The closing springs will automutically be charged upon con-

cotion of the secondary connector, if control power is availa-
ble. The normal charging time at rated voltage is approxima-
tely 6 seconds. Interlocks are provided to prevent closing the
hreaker unless the breaker is fully connected or located in the
test position. Springs ure automatically discharged as the
hreaker is moved from the test position to a position out of the
cell. Springs may be in the charged or discharged condition ay
the breaker is moved between the test and connected positions.,

3.1.2 MANUAL MEANS - In the event of the Jass of control
power, or should the breaker be removed from the cell, the
closing springs may be charged by manual means. The manual
charging means is also used to accomplish contact wear checks
and other maintenance functions,

SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT
SERIES 2

Figure 4
Manual Charging Means

SQURRET) COMRRNY
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Insert the charging handle into the manual charging slot as
shown in Figure 4. Pump the handle up and down. Charging
force is applied on the down stroke. There will be a naticeahly
lighter force near the end of the charging cycle und at the end,
the mechanism will produce a loud snap, The charge indicutor
will suddenly move from the discharged position 1o the
chiarged position. When the springs are fully charged. the
churging handle cannot be, nor should it he, moved. The
breaker cannot be closed unlil the springs ure fully charged.

3.1.3 SPRING CHARGE STATUS INDICATOR - The
springs charged indicator is located 1o the left of the manual
charging handle slot. This indicator shows when the closing
springs are fully charged or discharped. If springs are partially
charged, the indicator will he in the discharged position.

3.2 Closing and Opening Pushbhuttons

The breuker clasing and opening pushbutions provide the sune
operation as the closing and opening solenoids.

The closing pushbutton, through a series of mechanisms, re-
leases the closing spring latch, causing the main contacts to
close, The closing mechanism is equipped with an interlock
which allows the pushbution 1o move, however, it ceuld he me-
chanically disconnected from the closing spring lutch, prevent-
ing the breaker from closing. This imerlock is interconnected
with the trip mechanism so that the closing mechanism is dis-
connected prior to activation of the trip oporation. A tripping
signal always takes precedence over a closing signal. A closing
signal and/or a tripping signal must be removed before the in-
terlock cun reset and the closing operation be activated.

If the breaker is in the open position and simultancous closing
and opening signals ard received, the 1rip signal will disconnect
the closing mechanism before the closing spring latch can re-
tease. The breaker will remain in the open position

{1 the breaker is in the apen posihon and @ losing sigoad o re-
ceived dightdy ahead of an opening stonad. e breader will

make @ complete clhise-apen avele During o nornon of the

Saniem el b oactated ) b

closing stenke. the g nw

Brenber vl conpmae w o Chose providing bl cose ind Batch

<

pediately om woin Bl sncoropiongs apadihin

b, As oo e brenber Das iy clesed 1ol ane

sttty and e feae fnlten o

1 thee Breaker iy i the o

it
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It the hreaker is closed and the close and open pushbuttons are
pushed simultancously, the breaker will open. The breaker will
remain open umil buth the trip and close buttons are released
allowing the closing interlock 10 reset. Once the interlock has
reset, the close button may be pushed to close the bredker.

3.3 Electrical Closing and Opening Functions

As indicated, the electrical closing and opening solenoids oper-
ate the same mechanisms as the panel mounted pushbutions.
Fhe breaker functions the same as indicated tor the pushbuton
operation,

Closing solepnokd circalts are provided with three electrical pro-
tective features.

Ao END-OF-CHARGING SWITCH - Prevems a closing
signad (rom being applicd until the closing springs are

fully chiarged.

B. BREAKER POSITION AUXILIARY CONTACT - A
normadly closed (b)Y auxiliary breéaker contact is arranged
to remove a closing signal from the closing solenoid o
prevent overhealing of the closing solenoid.

C. ANTE-PUMP RELAY - An anti-pump reluy circuir is
provided 10 prevent mubtiple closc-open operations in the
event that o continuous close signal is applied, followed
by an opening signal. The breaker will not reclose uniil
the closing signal is removed and then reapplied.

Vipening solenobd circuits are provided with a normally open
cad ausdlinry breuker contact. This cuntact prevents overheat-
mp of the opeming solenoid in the event that o comtinuous trip

ul is applied.
3.4 Contact Position indicator

A weindovw and Mag acrangement is provided 1o isdicate the po-
st of the breaker main conaets. A red flag with the word
“lesed ™ mdicates that the breaker madn contacts are closed. A
ereen fhay with the sond 7 open™ wdicates that the breaker

HIE CORLICE, e Ths indicatar B0t o be ised s Gnal

aicty of the poser cieuit.

s fO
3.5 Onerations GCounter
3

SRR CLAS U R F S | IRV (R

feotnbe e n

Phe ceanier sdvaooes by e on tie apeniag streke. The
Breaker g s s capaide of at feast 10,000 Close-open <y
s, however, thie dilk of the mterrupters can be considerubly
fess depeading opon the nount of current switched with cach
aperavon. See Figure 13 for specific He-load idormation,

SFs CIRCUIT BREAKER
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3.6 Release-Free (Trip-Free) Operation

This brewker is cguipped with an advanced design irip-free
mechanism in accordance with the latest propasals for ANSI
C37.04 and ANSL C37.100. The basic requirement is that an
opening operation can prevail over a closing operation during
specified parts of the closing operation. It is also necessary, for
safe operation of circuit breakers, that a breaker close with ful)
closing force in order to be capable of withstanding a full rated
fault. In addition, 10 provide full interrupting capability. the
main contacts must travel to their fully closed position in order
o comnpletely fill the SFg puffer eylinder with intereupting gas

The mechanism of this breuker s arranged such that a wip
signal always whes precedence over a closing signal. How-
ever, in instances where the closing signal leads the trip signal
by # sufficient amount of time o release the closing spring
latch, the breaker will respond with a full close-apen cyele, as-
suring full breaker performance under all conditions.

3.7 Drawout Operation

‘The breaker removable element is equipped with a worm gear
racking mechanism cquipped with necessury interfocking to
prevent racking a breaker with the main contacts closed. The
secondary control circuit connections awre provided with an
automiatic disconncet device arranged to permit manual cou-
pling in the test position,

Figure 5
Drawcul Operation

@j SQUARE [] LOMPANY 9
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3.7.1 RACKING INTERLOCKS - A shutter is provided to 3.7.3 RACKING iIN PROCEDURE

block the entrance of the racking crank while the breaker is
closed. The breaker must be tripped before the shutter opens. '

3.7.2 RACKING MECHANISM - The breaker is moved he-

tween the west/disconnected position and connected position by 2.
means of levering arms on the sides of the breaker. The arms
are driven by a warm gear.

3.

1.

Figonre 6
Racking Machanism

Check to see if the breaker is open. If not. open the
breaker, Move the levering arms to a position 157 below
horizontal, pointing to the rear of the breuker.

Roll the breaker into the cell to the Test/Disconnected po-
sitfon. The arrow on the guide at the front of the hreuker
will be in alignment with the Test/Disconnect position la-
bel on the cell fioor. As the breaker enters the cell, breaker
trip rollers will contact cams mounted on the cell floor
which will canse the breaker to cycle through a close-open
operation to discharge stored energy should the closing
springs be charged. If the springs are not charged, the
breaker will not operate.

Turn the crank clockwise to rack the breaker 1o the
Cunneeted position undl the racking mechanisin comes
to a firm stop. Do not overtorque. The arrow in the
guide rail st the front of the hreaker will be in ulign-
ment with the Connecied position Inbel on the cell
floor.

3.7.4 RACKING OUT PROCEDURE

Check to see il the breaker is open, If not, open the
breaker.

¢ 10 SHUARE TJ COMPANY [
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2. Insert the racking crank und rotuie in the counterclockwise 1. Insert the breaker into the lest posttion of ihe cell b
following steps 1 and 2 of rucking in procedure 3.7.3

direction untdl the racking mechanism comes 10 a firm

siop. Do nat mertorgue. (do not rack the breaker into the cell),

Nowe: This position is a1 combinaton of the test and discon- 20 Pull the secondary slide handle out of its retaining clip
and rotate it out so tat iU i protrudiog strapht out

nected positions.
from the breaker,

3. Ta remove the breaker from the vell, Jift the fateh on the

lower lelt side of the hreaker and roll the breaker out of Lift shightly on the secondary handle and push it intu

the breaker sottl the secondary handle has traveled o

‘s

the <ell.
s fuliest extent o the breaker,

CAUTION ]

IF BREAKER BEING REMOVED [S LOCATED
IN THE TOP CELL OF TWO HIGH METAL
CLAD SWITCHGEAR, INSURE THAT A
SQUARE D LIFT TRUCK HAS BEEN
LOCKED INTO POSITION BEFORE
WITHDRAWING THE BREAKER FROM THE
CELL.

3.8 Secondary Control Disconnect

The breaker is equipped with a 19 pin control power plig

ot autemulic connection and disconnection of control cir-
cmls o the breaker, The control power plug is mounted on Figure 9

the emd of a retractable slide handle to permit connection Secondary Disconnect Test-Extended
in cither the Test or Conneciad  position. Test pusition

opeation is achieved by:

4 The conntrol sivendt of the breaker is now confiected 0

the celi

isoonpsot mas be rernied

et Sy
|

the shove procedure. Fhe breaker oy also be nove

ol pover

he secondars

o

mte the onpected position with th

ended pusition, The Slide hand

plug i

tenct and lately o dhe seinatie

Figure 8

onhect Nosnal Beliacled

Seoudary

10 SOURRE [) COMPANY 1
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3.9 TOC Assembly (Optional)

An optiona] TOC (Truck Operated Contact) assembly is
available on the structne. TOC contacts are normally re-
guired on swatchgear conining two mains and a tie, with
an automatic transfer scheme. The TOC uctuation pin,
mounted on the apper feft side of the breaker changes the
state of the structure mounted contacts when the breaker is
moved from the test to the connected position and vice
versa, The contacts themselves indicate to the cireuitry
whether the breaker is In the disconnected or connected

posiiion.

SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT
SERIES 2
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3.10 MOC Assembly {Optlonat)

An optional MOC (Mechanism Operated Contact) assembly is
available on the structure. MOC contacts are normally re-
yuired on switchgear containing rwo mains and & tie. with an
automatic transfer scheme. The MOC roller, lacated on the
right stde of the breaker. is activated through a series of Jink-
ages on the breaker, conneeted to the right hand pole unit oper-
sting shatt arm. The structure mounted contacts, activiied by
movement of the roller. indicate whether the breaker is epen or
closed, the same as the breaker auxiliary switches.

Figure 19
TOC Cam Piste

SQURRE T[] COMPRNY

Figure 11
MOC Rolier
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4.0 BREAKER COMPONENTS
Euch of the major components of the circuit breaker clement CON- SFa GAS
will now be discussed in detail to provide information on func- RREAKER TINUOUS PRESSURE
tion and servicing. CATALOG CURRENT G 20°C.

NUMBER {A) 3)

4.1 Breaker Pole Unit

Different SFy type FG-2 pole units are manufactured to
provide the mtings covered in this manual and specified in
ANSEstandurd C37.06, Table 2. Table 1 illustrates the breaker
catalog number and the pole unit operating pressure.

Figure 12
Pole Unit

PG 205025-12 1200
FG:2-05025.20 2000
FG-205025.30 3000
FG-205035-12 1200
FG-205035-20 2000
F(-2-05035-30 3000
FG-208050-12 1200
F(G.208050-20 2000
FG-2-08050-30 3000
FG-2-15050-12 1200
F(G-2-15050-20 2000
F(G-2-15050-30 3000
FG-2-15075-12 1200
F(G-2-15075-20 2000
FG-2-15075-30 3000
bG-2-15100402 1200
FG-2-15100-20 2000
FG-2.15100-30 3000

Lod ad ot Cwa N0d L T LD U0 0k Tus s wa
I .

e

4o

Tuble |
Breakar Pole Units

411 GAS SERVICING - The pole units are designed to be
sealed for Hife requiring no service. They are charged with sul-
phur hexafluoride gas (SFg) ot the factory 1o an imitial pressure
as indicated in Table 1. They require no churging upon in-
stallation,

Pole units are designed to remain i service tor the life of the
equipment without the user having 1o check the gas pressure ar
replenish the zas.

ICis not recommended that the user chieck the gas pressure,

i SQUARE ) COMPANY 13




£.1.2 ARCING CONTACT WEAR - The breaker life is pri-
marily Himited by arcing contact wear. The rate of contact wear
is affected by closing currents, interrupted currents, and other
related factors. Applications such as capacitor switching tend
to expend comact tp materials upon closing on the circuit
whereas other applications might cause wear upon interruption
of the current. To an extent, life-load performance is predict-
able. Figure 13 is provided 1o be used as a guide to predict arc-
ing contact life, hased only upon interruptions of symmetrical
currenits. Closing on high currents as well as asymmclrsical in-
terruptions will significantly shovten the hife.

MEGHAMICAL LIFE = 10,000 OPERATIONS
10,000 =mrmyd 2 b s P T TTRNR g A ¥S

1,000

100G -

10

N, NUMBER OF OPERATICNS

{
1KA 10 KA 1000 KA

1. SYMMETRICAL CURRENT INTERRUPTED

100 KA

SFs CIRCUIT BREAKER
TYPE FG-2 DRAWCOUT
SERIES 2
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Figore 13
Life Load Pertormance

A3 ARCING CONTACT WEAR MEASUREMENTS -

Fhe remaning bde of & pole unit may be

erpined by u
mienl of jhe arcing vontact weat. Chis i< accomplished

LEEANATA

ton of derence k. fovited o the

ng the o

s okl woth o Ler (e See

14 SQURRE T} COMPANY

Figure 14
Contact Wear Measurement

In arder to make the measurement, the following steps nust be
taken. It is recommended that the breaker be removed (rom
the eali.

REMOVE CLOSING SPRINGS
I Be sure that the closing springs are discharged ad tha the

breaker s open. Hthe springs are charged. they can be
disehargeit by closing and then opening the breaker,

2 Laate the holdes v ahe tovoer ond of the onter locing
i ptade.

VooUsiny dhie manad chiaogm

; ) o
speipeee sl the Bk 1 e e

pattorn cid b the pisser g
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VipHe

Figure 16

Figure 15
igure 1 Insertad Pin

Manual Charging

4. While applying force to the charging handle, insert a 3. Remove the retaining rings from the bottom mounting
7/32" diameter pin through the holes. When force s pins and remove the spring assemblics. Note the position
eleased from the handle, the pin should asume the ol any washers and bushings which must be removed

spring prassure. This releases the pressure from the upper
and lover mounting pins, [ charging has gone 100 far,
remuove the pin, Tully charge the springs, close and then
cpen the breaker, and start over at step 3. Be sure to
msert the pins inte both sets of closing springs. See
figaire 16

Py
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ATTACH A CONTINUGITY TEST DEVICE

§. Attech o continuity test device (ight, bell, or ohm meter)

acrosy each pole unit to indicate main contact vlosing.

Figure 19
Slow Closing

4. This opermtion may be repeated w msure that the Kiss poai-
tion fas Been reached without overclosing. Vineven arcing

contact wear may require additional measuroments minde

Figure 18

e ) at zach of two orthree positions where areing contact ks
Continuity Test Device

s detenmined.

SEOW CLOSE THE ARCING CONTACTS MEASURING ARCING CONTAUT WEAR

b Uang the manul chargimg handle . charging the mecha- L Meiture "“‘d recard the perpendicular distance from the
st 10 the wnd of charge cycle When the fower spring fop of the frame o the caater of the red dat. See Figore 14
aounting pin rotites 1o the bottom of s trived 0wl have

il

multed forward o camplete the eavele
20 A new browker shotld mcastre O3 mch (1S .

20 Pushoand bold e ol buattan in and begin Jow closing
wer by opsyaking e chargmy handle. e botian o the red dot s Ligent o or below the wop

e brey

¢ e aring vontacts e coapletely woorn oy

e ol amits <Doubd e prphcad per section 4§ 4

renmie the o bosrng aperation tual e contagity

EE B O

Bowbes riian the sreang wontag ts

v i Geaniid be sepped i
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REMAINING

MEASUREMENT LIFE
“pr (%)

0.4 in. (10.5 mm) 100
0.33 in. (8.5 mm} 75
0.26 in. (6.5 mm) S0
0 18 in. (4.5 mm) 25
(L 10 in. (2.5 mm) 0

Table 2
Arcing Gontact Wear

REPLACE CLOSING SPRINGS

("8

Using the manual charging landle, continue the slow clos-
ing seyuence until the breaker ts fully closed. An audible
Chek will be heard indicating that the closing cyele is com-

plete.

. Push the open pushbution w open the breaker.

Repluce the closing springs on the mechunism. Be sure
that b washers and hushings are localed in the same posi-
tion as noted ind. 1.3,

Replice the spring ¢lips on the top mounting pins and the
retaining rings on the hottom pins, insaring that cach one
is seated inits proper groove.,

Munually charge the closing springs slightly so that the 74
L7 dimeter pins can be removed. Be sure to remove the

mins from hath closiig spring assemblies

SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT
SERIES 2

4.1.4 REPLACEMENT OF POLE UNITS - It is recom-
mended that all three pole units be replaced af one time. How-
ever 1n unusuial circomstances it may be only necessary o
replace one pole unit,

CAUTION

MAKE SUITABLE ARRANGEMENTS TO
HOLD THE POLE UNIT IN POSITION WHILE
REMOVING THE MOUNTING SCREWS.
EACH POLE UNIT WEIGHS APPROXIMA-
TELY 75 POUNDS. THE POLE UNIT CON-
TAINS PRESSURIZED GAS AND MUST BE
PROTECTED FROM SHOCK. IT IS RECOM-
MENDED THAT THE POLE UNIT BE AT-
TACHED TO A HOIST BY MEANS OF A
SLING SECURED IN POSITION.

4.1.4.1 Pole Unit Replacement Procedure

1.

Be sure thut the breaker is open and that all springs are dis-
charged.

. Remove and replace one pole unit at a time, The replace~

ment pole unit must be aligred and positioned with respect
to the remaining pole units before proceeding o the next
one,

. Remove the spring elips at the rear of the cross link pins

and remove the cross Hink pinson the outer two pole units.
On the feft hand pole unit (viewed from the (ront of the
bregker).

SHURRE T] COMPANY 17
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4. Remove the bolt which holds the auxiliary switch acruat- I not replacing the center pole unit, skip to section 4 1.4.5

mg plate 1o the operating shaft arm on the left hand pole
unit. (If the breaker is equipped with MOC provisions, re-
move the bolt hokding the MOC actuating plate 10 the right
hand pole unit operating shaft arm.

1 not replacing the left hand pole unit, skip tn section 4 1 4.3,
If replacing only the center pole unit, skip 1o section 4.1 4.4

4.1.4.2 Left Hand Pole Unit Replacement

1. Be sure section 4.1.4.1 has been completed before pro-
ceeding.

2. Remave the four mounting screws holding the pole unit
to the bresker frune. Use cure when removing the pole
unit so that the suxiliary switch actoating plie and
finkayge are not damaged.

3. Imstall & new pole unit, insuring that the suxiliary switch
actuating plate is placed on the pole unit operating shaft
and that the operating shaft urm is located between the
cross links. See Figure 21,

- Install the foar mounting séews. Insuee that the pole
unit is in proper alipnment and has proper spacing with
Uie remaining two pole onits befure tightening the
moanting screws, It muy be necessary to adjust the fin-
ger runback to obtain proper alignment, See Figure 22

Figure 21
Operaling Shalt Arm

I replacing only the left hand pole unit, skip to section 4.1.4.5.
i nat replacing the right hand pole unit, skip 1o Scetion

4144
¢ BREAKER

4.1.4.3 Right Hand Pole Unit Replacement
_10.00 __10.00

1. Be sure section 4.1.4.1 has been completed before pro- +.060 i?-_oﬁohqi 3.12
ceeding. b e B o
: ‘ 56 - 50
2 Remove the feur pmunting serews hniding the pole auit o - C E ' L
the breaker frame. Use care when removing the pole unit ¢ 25
~o thiil the MOC actating plate and Dinkage are ant dam- H 12004, TYPR
sped OF breaber is cguipped with MOC provisiens), 27.78 3 = o,
+ 060 : Yo
. - . , PE a5 0 F
R Instad aceew pole wait, sunng that the MOC actuming D0
late 1 we caquipped) s pliced n the pede el aperaing {40?3% . YA 1ER
it omd that the opey ¢ - 2
[ 5 i
T Taatal the oo monnting screws insore dhat the pole anit
o proger aleament and has praper spacing with the se- R
maining two pole sais beture tighlening the mounting
serews. ICouty be necessary o adjust the tinger runback to Figure 22
ohtain proper alignment. See Figure 22 Alignment and Spacing
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4.1,4.4 Center Pole Unit Replacement

. Be sure section 4.1.4.1 has been completed before pro-
ceeding.

3. Remove the support channel below the pole units by re-
moving the seven mounting screws. See Figure 23.

SFs CIRCUIT BREAKER
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Figure 23
Suppor Channel

3. Remove the closing spring assemblies per scction
J.1.3A.

4. Using the manual charging handle, charge the mechanism
to the end of the charge cycle. When (he lower spring
mounting pin rotates to the bowant of its travel, it will have
to he pulled forward o complete the cycle.

5. Push and hold the close bunton in and begin stow closing
the bresker by oparating the charging handle,

losing until the opening spring assembly
DR T SO tide
lear the batom end of the waner 2pring pade. Instadl g
327 ddiwmicter pin through the holes on the opening

A Costinue slow

and the holes 0 the ouser spring

pring guide. When toree is released from the handle. the

assrme the spring prossure, See Fipure 24,

7. Remove the spring clip and pin fo uncouple the apening
spring asscmbly from the spring connecting link. See Fig-
ure 24

Figure 24
Disconnecting Opening Springs

8. Remove the cotter pin from the shock absorber axle, re-
move the axle from the rear, and drop the shock absorber
down out of the way, Note the position of the spacers. See
Figure 25.

9. Remove the retatning clip which holds the cross link 1o the
pole unit and remove the cross link. See Figure 26,

Figure 25
Shock Absorber and Bearing Cover

[:] SQUARRE 1 COMPANY 19
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Figure 26
Cross Link Removal

10. Remove the bearing cover by removing the three mount-
ing screws. Remave the bearing and spacers, noting the
number and position of the spacers.

1. Remave the four mounting screws which hold the pole
unit to the breaker frame. Remove the mechunism bell
crank from the pole unit operating shaft.

Install & new pole unit, insuring that the mechanism bell
crank is placed on the pole unit aperating shaft,

13, [naiall the three mounting serews and finger 1ighten

Eo

the apalers i the positon poied inostep
LLAATQ and the !

Budt b bearine holel Replie the bewnng

plag, entesing U pole unit

speraling

1 st W,

Whoseeure owith o the

T

Y30 Insure thid the pole unit is w proper aligniment and has
praper spacing with the remaining two pole units. ft ony
be necessary to adjust the contact linger runback to obtain
proper aligpnment. See Figure 22. Tighten the mounting
SCTews,

INSTRUCTION
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16. Reinsiall the cross link and install the retaining clip onto
the pin.

17. Position the shock absorber, installing the spucers as noted
in section 4.1.4.4.8. Reinstall the shock absorber axle and
install the cotter pin.

18. Reconnect the opening spring assembly 1o the connecting
link, installing the pin from the rear, and reinstall the
spring clip.

19 Using the manual charging handle, stow close the breaker
slightly and remove the 7732 pin on the opening spring
assembly

CAUTION

DO NOT PLACE A BREAKER INTO SERVICE
WITHOUT REMOVING THE PIN.

4.1.4.5 Pole Unit Assenibly Completion

1. Reconnect the auxiliary switch actuating plate to the
operating shaft arm on the eft hund pole unit. (1f the
breaker is equipped with MOC provisions, reconncect the
MOC actuating plate to the operating shaft arm on the
right hand pole unit.)

o

Install the pins which conneet the cross links 1o the leht
and right pole unit operating shalt arms and install the
circle clips. Be sure to pivot the stuck blade mteclock
so that it is on top of the suxiliary switch actuating
plite.

If the center pole unit was replaced, complete section 4.1 4.6
[ it was not replaced, reassembly of the breuker is complete.
Check 1o see that all hardware, pins, clips, vic. were properly
installed in the correet position. Before placing the breaker into
sarvice the opening stop must be readjusted per section + 1 5

414,60 Center Pole Unit Assemibly Campletion

i Reimatall the sapport channel below the pade unus and -
atall the se

CHONOENLINY <Craws,

2o Reimstal]l the clesiug spring asseimblies por procedure

Ak,

Rawssembly of the breaker is coniplete. Chedk 1o sce shat all
hardware, pins, clips, cte. were properly installed in the cor
reet position. Before placing the breaker into service, the apen-
ing stop must be readjusted per section 4.1.5.

SQURRET) COMPANY {D
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4.1.5 OQPENING STOP ADJUSTMENT

Remove the closing spring assemblies per section
41 3AL

Disconnect the opening spring assembly per section
144, s1eps 4,5, 6, and 7.

Disconnect the mechanism main link from the mechanism
aperating arm by removing the spring clip and pin located
bebind the main operating mechanism. See Figure 27,

Domr cesamei R ST
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s

Figure 27
rMechanism Main Link

. Loasen the locking nut and remove the stop serew and

focking mut

Stove the eross Binks as e 1o the Jeft as they witl go, Mea-
Stire the distanee D, between the stop Black sustace and the
b aees of the cross binks wincl s ome mto contast wailt
e sbop wrrw See Panre 2R

Tl wth

o he threads of the op wrew and o

Pavite tostall the ~crew aod Incking aot ~a gt the dise

> i dep ol the e

from the stop plack surtine
ad i - D #0227 55 mn

aut See Figure 29

i Secure the jockimy

Recouncet the mechanism maen link to the mechanism op-
crating arm with the pin and spring clip. See Figure 27,

SQURRE Y] COMPRNY

8. Reconnect the opening spring assembly per section
4.1.4.4, steps 19 und 20.

9. Reinstall the closing spring assemblies per procedure
4. 1.3.E.

The opening stop adjustment is complete

Figure 28
Stop Block Measurement

OQ = Oy 0.22" .

Figure 29
Stop Screw tnstallation




4.2 pPrimary Disconnecting Finger Assemblies
There are three ratings of primary disconnecting finger as-
semblies. 1200, 2000, and 3000 amp us shown below,

The fingers for cach ol the three ratings are the same. Force is
applied by two leaf springs. The fingers ure made of copper
and have O 0002 inch thick silver plating.

SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT
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Figure 30
1200 Amp (12 Finger)
Part No. 46001-263-51

Figure 31
2000 Amp (20 Fingsr)
Part No. 46001-445-50

Figure 32
3000 Amp {32 Finger)
Part No. 46001-445-51

In cases of unusual service, it is possible that the silver plating
may be worn off cxposing the copper in some areas. This is not
considered to be an unserviceable condition.

In the event the surfaces become pitted or otherwise contami-
nated to an unserviceable condition, the contact surfeces can be
polished 1o 1 clean copper condition. Bare copper surfaces, in
this case, should be replated using a portable process such as
“Kool-Amp™ to restare the silver surface.

Some ratings are coated at the factory using Square D Com-
puny electrical joining compound PIC-7201. It 1s recom-
mended that this compound be used on all ratings shoukl can-
et surface maintenance be aecessary or adverse atmospheric
conditions exist,

;2 SHUARE TJ COMPANY Eﬂj
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4.2.1 12004 CONNECTOR REPLACEMENT

o serviee the 1200A comact fingers, remove the assembly by
semoving the two #10-32 wrews and stiding the finger assem-
Bly fram the retainer. When reinstalling, be sure the screws are
tehind the pins in the connector block and that they secure ench

finger to the agsembly.
4.2.2 20004 & 000A CONNECTOR REPLACEMENT

Vo sarvice the 2000A and 3000A contact finger assermnblies, the
clusiers must be removed from the bresher runbacks. Remove
the tour #1032 werews holding the retaining anchors, Afier re-
moving the four serews und anchors, remaove the plug from the
center of the finger cluster. Side the finger cluster off of the
runhich. Individual fngers are removed from the cluster by

fiestremovig the leaf springs.

Beassembly is accomplished by reversing this procedare.

4.2.3 PRIMARY DISCONNECT ALIGNMENT

The primary disconnect is designed w provide {ull ratings

wiile being out of alignment with the fixed stab in the breaker
cell by as much as 0125 inch (3mmy,

4.2.4 GROUND SHOE

SFs CIRCUIT BREAKER
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Figure 33
Ground Shoe
Part No. C1504

4.3 Control Circuits

Figure 34 illustrates a typical vontral crroust schematic with
AC or DC closing and AC tripping. Figure 35 shows AC ar
DC closing and DC ripping,

In addition 1o the hreaker mounted anniliany switches, ap 1o 12
whditionad breaker operated auxiliiry contacts may be mounted
an the breaker vell structure. As illustrated. breaker cantrol
circuits muy operate at ditferent control valtages. For exam-
ple. # breaker nun have closing Sircutt components wated for
PXOV AL and tnp crrenit components rated for 123V DO

P
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4.3.1 CHARGING MOTOR

SFs CIRCUIT BREAKER
TYPE FG-2 DRAWOUT

4.3.2 CLOSING SOLENOID

Figure 36
Charging Motor

CHARGING MOTORS
RATED PART CURRENT Figure 37
VOLTAGE | NUMBER | AT RATED VOUTAGE Closing Solanaid
18VDO 86658 64
D5VDC L6072 304
OVHC 86662 1 6A CLOSING SOLENOIDS
LOVAC 386672 1A
2HOVAC 886662 1.6A ne
RATED PART RESISTANCE
VOLUTAGE NUMBER @20°C)
JVDC | 887191 AH o8
[5VDC | 887191 AD 1RO
SOVDC | HETION AA 1100
2ovac SKE7191 AK k13
FIOVAC 587101 AG (s

SHUARE 1] COMBRNY
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SERIES 2
4.3.4 OPENING SOLENOID

Figure 38
Anti-Pump Retay

Figure 39
ANTI-PUMP RELAYS Opsaning Solensid
DC
RATED PART RESISTANCE
VOLITAGE NUMBER @ 207CH)
VDT | KUP 1D 5348VDC 1500 QPENING SOLENOTDS
125 VDO 501 KFD 12 125 VDO &30 RATED PART .
W[ONVAC | ES0IRFD-12 125VDC | TT 1450 L JART KESISTAN T2
OVAC | RS01KE-12 12060 2250 VOLIAGE NUMBER G
20 VAC AHIS0-266-01 724K .
b HIOS0- 2660 o MYDC | BETIGUBN 6.75
“Resistor Part Nunber 201060-21660 Required jt-i\':'f)(_: :“bz lf” BJ‘ .3
“#inchides Resistor of 60000 125VDC S¥7191 BF 154
230VDC | 887191 BB (1)
DIOVAC IR s
20N 457191 BE 5
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4.3.5 END-OF-CHARGING SWITCH 4.3.7 BREAKER CONTROL SWITCH BLOCK -

(UPPER SWITCH BLOCK)

Figure 40 Figure 42
Part Mumber 25710904 Five Circuit Control Switch Block
Part Number B77342K

4.3.6 SECONDARY CONTROL POWER PLUG
The breaker control circuit switch block containg two normally

closed (h) contacts and three normally open (a) contacts. Each
contact is & standard contact using short contact cams, The tim-
ing of these comacts is factory set and should not require ad-
justment. The type of contacts as well as the contact numbering
is different than on the 877942C Auxilisry Switch Block. Note
these diffcrences to ensure the proper switeh block is used if it
is 10 be replaced.

£.3.8 AUNTLIARY SWITCH BLOCK - (LOWER
SWITCH BLOCK)

Figure 41
Secondary Control Power Plug

1

Figure 43
Nine Circunl Auxiiiary Switch Block
Part Nuimber B77942C

SQUARE T] COMPRNY 27




F(-2 breakers are equipped with nine circuit auxiliary switch
blocks as standard. Only three ol these circuits may be wired
ot through the contral power plug.  Additional circuits are
available through the use of the cell mounted mechanism
operated contucts. Nine circuit switch blacks have five nor-
mally closed (b) contacts and four normally open (&) contacts.
One of the (b) contacts is cquipped with a wide cam to provide
i fute break contacl, One of the ta) contacts is equipped with a
wide cam 10 provide un early nuike contact.  Standard wiring
provides two standard normally closed (b) comtacts and one
standard normally open ta) contact. The mix ol contacts may
be changed by rewiring the switch block . As an exumple,
move the wires from the terminals of a (b) contact to the ter-
minids of an (@) contact to change the mix o two standard nor-
mally apen contacts and vne standird normadly closed contaet.

In addition, the vontact cams are provided with indentations
which permit up to 34 different timing positions. For critically
timed circuits, the cams can be wdjusted 10 provide the specific
liming necessary to satisfy the requirement.

4.3.8.1 Auxiliary Switch Cam Timing

SFs CIRCUIT BREAKER
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2,

6.

3
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Open or close the breaker 10 position the cam o he
changed in the open position.

Hold the square end of the shaft using an eight millimcter
upen cnd wrench.

Using a 13mm wrench. loosen the lock nut on the opposite
end of the shaft 1 or 2 turns.,

Tnsert a thin bladed screwdriver between the metal cam
and the notched ring of the contact to be adjusted o sepa-
rate and release the indentation in the metal cam [rom the
notched ring. See Figure 44,

The cam is now free o turn, Rotite the cam to the new po-
sition.

Insert the screwdriver between the nut and wusher at the
end of the block to reclose the gup between the metad cam
and the notched ring, The cam may need 1o he moved
slightly o align the indentarion and the notch. See Figure
45,

Flgure
Aurtiary Switch Cam Tinung

Cam timing is accomplished as follows:

1. Note the position of cach cam with the breuker closed and
open. A pencil sketch is recommended.

28 SQUARE T} COMPRANY

Figure 43

Auceligey Dveiteh Ruassanbly

Restghien the Ehmm ook sut, taking care it ol of ihe
4
indentationy are property scuted in ther respective nut-

ather comy are m therr orgimal position and all ol the <
whios.

COperale the breaker to assure-that the wljustment sccom-
plished the purpose intended, and that all other cams vper-
ate as before.
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CAUTION

s

IT 1S POSSIBLE THAT SPECIAL CAM SET-
TINGS MAY PRODUCE UNINTENDED
OPERATION BY OVERTRAVEL AT THE END
OF EITHER THE OPEN OR CLOSE OPERA-
TION. USING AN 8MM OPEN END
WRENCH, APPLY A TORQUE TO THE
SWITCH OPERATING SHAFT IN BOTH
DIRECTIONS, WITH THE BREAKER IN
BOTH THE OPEN AND CLOSED POSITIONS,
TO INSURE THAT THE CONTACTS DO NOT
CHANGE STATE AT THE ENDS OF TRAVEL.

4.4 Charging Mechanism

The mechanism provides the mechanical energy 10 open and
close the breaker under all conditions. Energy is required to
pertorm (he folfowing operational functions:

I Closing the breaker into short circuit currents.
2. Operating the auxiliary switches.,

3. Churging the apening springs,

4. Operating the MOC swilches (if so equipped).

With the breaker open and the closing springs uncharged. the
stored energy level is essentially zero and no functions can be
performed, With the breaker open and the closing springs
Jharged, the stored energy level is such that the breaker can
at its highest level when the breaker is closed and the closing
springs are charged. In this case, both the opening and closing
springs are charged. Thus, the breaker is capable of opening,
sjosing, and reopening withowt recharging the springs.

W of the cuergy dor one cluse-open cyele is sapplied by a
siogle charging of the closing springs, The closing springs may
pnmediately following a closmy operion,

TR R HEEI N

Lochueeopen el s oceomphiniicd by the followmy sl

ERERE S TN
e the dosiny springs

Refeasny the vlosmg spring fatch,
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3. Releasing the opening latch,

During the closing operation, a portion of the closing energy is
used to charpe the opening springs.

4.4.1 CLOSING SPRINGS & CHARGING MECHANISM
The closing springs are attached 1o cranks at both ends of o
hexaganal shaft. The shaft and mechunism are designed to ro-
tate in only one direction a totul of 360 degrees. A notched
whee!l and pawl assembly s arranged such that as the pawl as-
sembly s ostillated, the hexagonal shaft ts rotuted from the
rest pasition io a position just past 180 degrees trom the un-
charged position. The pawl assembly is oscillated by manual
means or by an electric motor. An electric motor and gear box
is equipped with an cecentric cam which oscillates the pawl as-
sembly.

‘The notched wheel has a missiag tooth which is at the location
of the motor driven pawl when the springs are fully charged.
This prevents damage to the mechanism and gear box due to
the kinctic energy remaining in the motor after heing switched
off,

The hexagonal shaft also connccts to a cam which is used in
closing the breaker. A riller in this cam iy designed to come in
sontiet with the closing spring Iatch just as the charged springs
wo over center. This stops the shaft from rotating und the
breaker from closing until the clasing spring latch is released.

4.4.2 CLOSING SPRING LATCH - The closing spring litch
is a campound lateh assewbly. The primary lateh comsists of &
roller, mounted to the closing cam, and the main closing latch
arm,  The luich arm is subsequently held by o secondary clos-
ing batch shalt which has o machined cut in the stde. As the
closing lateh shaft is rotuted, it relewsses the kieh arnm which in
trn slips by the roller in the closing cam permitting the hex-
agonal shadt 1 rotate discharging the spring energy into the

closing cam,

The closing fatch <hatt cwath the machimed cun iy equipped
with a disconnecting Hink merfock s This onerdock s tsercon-
neated with the opening ~haltin such woway that whosever the

apening shail ooepentted. the mterlock o wiivaed

aterfock oo ated. the st 1w the slosimg baich B discon-

1w

sected and the closing springs cannol be tedessed 1o e
breaker This derock B arranged soch that @ closinyg el

el diow

first b sanoved bubire the iterhonk wsll 1

it

s apphication or aclosang sl o e chosag apimg lawh

Phe closing signal Tom the pushbution or closing solennid 1y
applied as input to the closing Jatch.
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There are no adjustments to any of these mechanical systems.
To insure proper operation, the sequence of the closing latch
interlock should be obscrved. The interlock linkage should dis-
connect the closing latch with an initial motion of the opening
latch shaft and before the opening latch releases. The linkage
should be reconnecied when the opening lateh is in the rest po-
sition, Should the interlock function as indicated and the
breaker closes within published closing times, the closing
mechanist should be judged adequate,

4.4.3 QPENING LATCH - The apening Lutch is a compound
fateh assembly. The primary latch aperates in conjunciion with
the closing cam follower, As the breaker closes, the cam follo-
wer latches in the closed position with the primary opening
latch prop. The fatch prop is carried by & bell crank which 10~
gles with an opening arm which finully is latched by the open-
ing shaft having o machined flat on one side.

The primary apening prop is positioned such that with the
opening latch system in the latched position, the prop is pushed
by the cam follower to « stop mounted on the bell crank. As the
latch system is released, the bell crunk moves in such & way
that the forces on the prop permit the prop to rotate away from
the stop permitting the cam follower 10 open freely, Although
not adjustable, the condition of the prop is critical and should
matfunctions be encountered, this should be checked per pro-
cedure 4.4.4,

The bell crank is normally hield from turning by the opening
fatch arm which s in wrn lawched by the opening shaft. Any
mechunical signal applied to the opening shatt at any time will
release the opening lateh system parmitting the breaker 1o open
{or rcopen if in the process of closing). Should an opening
signal be upplicd while the breaker is in the process of closing,
the breaker will clase completely and then open,

A tapered screw forms a stop for the rotational motion of the
apentng shaft, The position of the stop controls the amount of
averlap of the opening shaft with the apening arm. Insufficient
overlup can cause gxcéssive wear and nuisance lripping. Ex-
cassive overlap can cause longer trip times and higher trip cur

cents o he wpphed o the solenoids.

A OPENING PROP CHECK - 1o sosible through wem
ar santmination tat a hreaher could tip open for nareason or
aot -y closed. Shondd this comdition oxist, the canmdition ol
e apcung prop shonld he checked This s accampiished in

Hie badlowing munoer:
b Cinse the breaker,

2. Force 1 0 080 inch (2mm) thick wedge between the open-
g prop and bell crunk mounted stop.

30
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A. If this forces the prop aver center and the breaker npens,
the breakers will require servicing.

4. If forcing the wedge into the stop does not cause the
breuker 1o apen. the mechanism is considered usable,

Should this test show that servicing is required, contact your
local field office for service.

sy
| 7 TTCLOSING SHAFT
CLOSING / /
LATCH ARM
e /’ // \ '
0 L cau
v jT—i-FOLLOWER
ROLLER| . A
‘!‘r 7 I,
' N o ,
NS
: N <\fé’ -

.

h cLosing cam " Jl
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Figure 46
Closing Mechanism
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Figure 47
Opening Mechanism
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5.0 RECOMMENDED SPARE PARTS

445 CLOSING SPRING ASSEMBLY

NUNMBER OF BREAKERS
PART CONSIDERED IN SERVICE
FOR STOCK 23 410 11130
CHARGING MOTOR | 2
AUNILIARY SWITCH ! 2
BLOCK
END-OF CHARGING ! ] ; 2
SWITCH
ANTI-PUMP RELAY ! ! 2
CLOSING SOLENOID } i } 2
OPENING SOLENOID } i i 2
FOLE UNIT T 3
PRIMARY DISCONNECT } 3 6
FINGER ASSEMBLY
SECONDARY CONTROL ! i 2
POWER PLUG
Table 3
Recommended Spare Pads

Figure 48
Ciasmg Spring Assernbl
g 9 }

6.0 MAINTENANCE

6.1 Lubrication Materials
1.4.6 OPENING SPRING ASSEMBLY y , .
Lo NMualti-Grade Fluid O (SAE TOW A
2 Mobyhdenum Disulhde Grease i Dow Conmng, Molskote
BR-2 Pl

{ 30OPIC 201 ot Comsponigd

I

!, SN

! { CAUTION

‘g AL A

' INCORRECT VSE OF LURRICANTS MY

5 CAUSE IMPROPTR OPPRATIONS  [OIR EYX
AMPLE ENCESSIVE USE OF GREASE WO T

: INTUNDHID TOR COLD W EATHER iPER S

| PROSRERY Ol =8 T SR O ANy o

i V) RATE TR SR ETAE

; SR RN R TR T

]

Figare 49

Lipening Spring Assemily
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8.2 Frequency Of Malntenance

Maintenance should be scheduled every three years or every
(K0 operations, whichever comes sooner. Due 1o specific en-
vironmenal conditions, nuintenance may be scheduled maore.
or Jess. frequently,  Consideration fur more frequent nuante-
pance should be given to applications in environments with
high temperatures or contaminated atnospheres,

6.3 Mechanism Cleaning

Of prime importance is the cleantiness and proper lubrication
of bearing surfaces. Dirt on the exterior surtace of parts does
ot necessarily indicate the condition of braring surfaces. In
many mstnees it is botter to lubricate without cleaning. as long
as dirt is not forced mto bearing surface areas. Should clean-
ing be attempied, consideration should he given o the part and
Bearing surfact being cleaned such that dirl is nol introdoced
fta the hearing areas of the parts of interest. Should cleaning
be necessary, the parts o be cleuned should be disassembled
and vleaned thoroughly betore new lubricants are upplied. Ex-
cept for isolated cuses, itis recommended that cleaning be tim-
ited 10 portions of the mechanism (hat can be disassembled.
cleaned. inspected, lubricated and reassembled.

6.4 Field Lubrication

Field lubrication would consist of adding tubricants without
Cleaning in most instances,

1. Locate all mechanical bearing surfaces such as rotsting
Jutfts in bearings. or parts stiding i relation to each other.
Ihis would inchide hall bearinps. Apply sutficient gquanti-
des of a multi-grade Nuid oil in the most divect fashion
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Figure 51
Lechanism Lubrication

Figure 50
YAechanism Lubrication

3% SQUARET] COMPRNY

Pigare 52
Latching Mecnamsm Lubrizabon
avidable 1a assure dud e ol Bas been miplied Grothe i
taces w B lubrivatnd, See Figures 30030 amd 32 fiperaie
the mechanism g few times and relubricare @ enbane e
flow of tuhricant. Wipe oif excessive lubricant tiking vare
not o Jorce Jirt into lubricated arcas.

2. Lubricate the opening and closing spring guide slides us-
ing a low temperature grease. See Figure 53.
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Figure 53 Figure 55
Spring Guide Lubrication Gear Lubrication
3. Lubricate trip Luch surfaces und gears using molybdenun 4. Clean. and lubricate primary disconnect fingers using
disulfide grease. See Figures 54 and 35 PIC-7201 joint compound

6.5 Testing

6.5.1 Pole Unit Resistance Cheek

POLE UNIT RESISTANCE CHECK - Low resistance
measurements are usually nude by @ four terminul cesistnee
hridge. With the breaker closed, high current Gabout 160 AL
DC) i pussed thrangh the pole unit using 1o current probes
Fhe two potentiad probes should be placad just behind the pri-
mary disconnect linger assemblics 1o read the resistance.

It is possible that the measuied reststance cun vary up o 10075
Vartations abose T00 shonld be comidered questionable and
the pole unit should be considdered for replacement.

TESIRPS A

B USRI

SOHNA -

} FEEIA e
i

Tabie 4
Pole Unit Resistanne

Figure 54
Lateh Lubrication
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6.5.2 DIELECTRIC TEST

With the breaker open, apply 27kV 60 [z on 38kV DC po-

tentiad fiom each terminal to zround. and between each set
of terminals, including across each apen pole unit.

With 1he breaker closed, apply 278V 60tz or 385V DC po-
tential from cach pole to ground und hetween the poles,

The breaker should carry this test valtage tor one minute with-
st fuilure.
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6.5.3 ARCING CONTACT WEAR CHECK
Measure the arcing contacl wear per section 4 1.3
6.5.4 GAS PRESSURE CHECK
Gas presswre ¢hecks are net recommended as a normal rou-

tine lest. The pole units ure sealed for life, requuring no

service.
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5-15kV METAL-CLAD INSTRUGTION
INDOOR SWITCHGEAR MANUAL 6055-1
SERIES 2

B2 DB BPNIPDDIL

CAUTION

SQUARE D TWO-HIGH, 3-13kV, Draw-Ouw, Metal-Clad Switchgear is heavy duty clectrical equipment
designed and thoroughly tested to provide high voltage distribution. The assembly consists of sophisticated
mechanical and clectrical devices that when properly installed, operated and maintained will provide a sufe, effi-
cient and durable coordinated electrical system,

. Al personnel involved in the Hundling, Site Preparation, Installation, Testing, Operation and Maintenance
should be thoroughly familiar with the information in this Instruction Manual and shown on the Customer Draw-
ings provided BEFORE working on this eyuipment.

2. Do not drop or roughly handle the assembly or the circuit breakers. The shipping skids and crates are more
than adequate for normal hundling, but the assembly structure, insulation, relays, meters and the circuit breakers
could be damaged by abusive handling and could result in costly start-up delays.

3. The Site Preparation should be completed with floor chunnels, station grounds and conduit swubs in place and
the concrete cured and finished before setting the assembly in place.

4. The assembly is mechanically arranged so that all high voltuge paris are covered by metal or insulated panels
or barriers. All panels and barriers removed for inspection and installation MUST be put back in pluce belore
energizing this equipment.

5. “"THINK SAFETY™
1) Always assume all high voltage parts are energized until you yoursell have proven thent to be de-energized.
b) Check intercunnection circuit diagrams to be sure there is no chance of back feed
¢) Never disconnect the main trip source of energized equipment.
d) Do not open a circuit breaker door unless the circuit breaker is tripped.
¢) Remove circuit breakers to the disconnect position before removing rear access pancls.
) Use OUT of SERVICE tags and padlocks whan working on equipment and leave in place when jeaving area
or until work is completed and equipment is ready to be put back in service,
o) WHEN IN DOUBT, 8TOP! Re-read this Instruction Munual or refer to the Customer Drawings before pro-
ceeding. Eliminate dangerous and costly human errors!
h) The compleie assembly arrangement determines if the top or bottom contacts are the fine side. and both can
be energized when the circuit breaker s removed from the compartment.
i) Disconnect all high voltage to the switchgear before accessing the horizontal bus compartiment.

6. Do not use water or liguid fire extinguishers on clectrical fires! Be absolutely sure the main source of power is
disconnected and the main and all feeder circuit breakers are tripped hefore trying w extinguish fires within the

assembly.

7. Provide adequmie ventilation lor sttinn hattery systems and avoid the use of open flames neiwr the batleries.

This Instruction Manual dozs aot cover all the dennls or possible combinations of cquipmant available. or Held
canditions that may exist, or that may srise during handling, <he-preparaton., imstallation, lesting, aparut

crainterance. I addimional mformatan s pecessaey or unlorseen stie conditions or probleins ¢xist, contact the to-

wal Square-D tield otfice.

The «andard product covered by this Tnstraciion Munual meats all the requirements of the applicable ANSL JEEE
and NEMA standards; but due o the wide variances possible it is notimplied that it will he in accordunee with all
tocal codes and ordinances.

RN
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INTRODUCTION

TWO-HIGH, 5-15kV, Draw Out Metl-Clad Switchgear pro-
vides # urigque design that allows the individual use or con-
hined use o Type FG-2 (SFg) or Type VAD-2 (Vacuum) circuit
hregkers to give the speed and type of interrupting meditun de-
sircd 10 control each high voltage distribution cireuit.

The assemhly consists of individually grounded steel cells,
cach compartmentalized and built with doors, barriers and re-
movithle access panels W isolate the separate warking functions
and provide maximum personnel safety. Al of the circuit
breakers, msuument and control power transformers, relays,
meters and other components are factory assembled, wired and
tested as an assembly. The user is normally only required w
mahe the external control, gronnd and power connections
the werminals provided and reconneet the wiring and bus bars at
the shipping splits.

Huch assembly is custom designed o meel the users specifica-
tons using standard cells and bus contigurations. These stan-
dards ure then arranged and combined with the tvpe of circuit
hircaker and uther components necessary to allow the required
number of feeders, metering and protective scheme required

Complete customer drawings are furnished for cach assembly
including {loor plun and clevations, nne line diagram, control
schematics and wiring Jiagrams.

DESCRIPTION

Assembly

An assembly convists of one or more hasic cells, cach with its
wwn complement of compariments, Each cell is a separate, rig-
id, self-contained structare, fabricated of heavy gauge sieel
and welded 1o insure securacy and interchangeability. Addi-
tonud bolied-in support members, panels and mechanisms are
then added 1o complete the cetl dructure.

Phore are twe hasic aandard cell destans:
v Agaliaes or cambimation Auxibiary and Chrostt Breahoy
A asth Naoe Bus wnd Cable Compar

Pue-fieh Clvomt Broukey coth wath Main Bus and Canic

RN

[RH EOS H A

Aaziifary Section (Figure 1)

Yo auxiliary ecdon may he aseembled asing @i
fonr auailiary Jrvoot drwers or tsvo anadliary sravwont dens-
2oy and a cirenit bresther compariment o provide the circuit ar-

rangeient required

5-15kY METAL-CLAD
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The individual auxiliary drawers may be used tor:
ay Control Pawer Transformer with primary {uses and in-
terlocked secondary breaker (up 1o 13kVA, single phase).
b} Fused Voltage Transformers.
¢} Fuses for fixed mounted Control Power Traasformer
(ahove 13KVA or three phase).

Drawout Control Power Transformer Compartment
(Figure 2)

A control power transtformer is provided o supply A.C.
valtage for circuit breaker closing and capacitor rip charging
as well as the many miscellancous statdon auxiliary power
functions. The transformer iy sized for the specific order re-
guirements and should not have wbitrary nonspecified loads
added after installntion.

The control power trunsformer as well us s primary curent
limiting fuses and secondary molded case circuit breaker are
mounted in the drawer and are withdrawn as un asserbly.
No tilting or levering is required, The drawer rides on wo
extension ruils. A positive stop limits the truvel in the {ully
withdrawy pastion.

The drawer front panel is recessed behind the front daoy in
the connected position and & held in place by an interlock-
latch and two thumb screws.

An daterlock-lateh prevents withdrowing or inserting e
drawer while the secondary breaker is in the clused pusition.
To release the latch, push the secondary breaker handle to
the left todl position). To engige the Tuteh, push the secon-
fary breaker handle 1o the vight on position) alter 1eturning
the assembly 10 the operate position

An insufating barrier with upenings for the moving prinury
cantacts divides the compartment. The stationary primary con-
aets and associated high voltage pans are mounted ~ufely be-
hind the barrier, Flowting, sell’ adigning, stationry contacts
sngdge the moving contats as the draveer is ieserted into the

conpected position

Vosddia Ao

sl ekl

draw,
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Drawout Voltage Transformer Compartment
(Figure 3}

Voltuge transformers are provided to supply voltage indica-
ton for metering and relaying purposes. Primary current
imiting fuses are mounted on each voltage transformer, No
secondary fusing s furnished in the suxiliary compartment
or on the drawout drawer.

The front panel, drawout drawer and voltage transformers
are withdrawn as an assembly. No tilting or levering is re-
guired. The dimwer rides on two extension rails. A positive
stop limils the travel in the fully withdrawn position. The
drawer is recessed behind the front door,

An insulated barrier with openings for the moving primary
comtacts divides the compartment. The stationary contacts and
associated high voltage parts are mounted safely behind the
barrier. Floating, self aligning, stationary contaets engage the
moving comtacts as the drawer is inseried into the connected
position.

Secondary sliding finger type contacts are mounted on the front
left side of the drawer and engage fixed compartment mounted
contacts in the connecied pusition

Static ground contacts are mounted on @ compartmernt oross bar
and engage the loud side of the fuses us the drawer is
withdrawn,

Drawvsout Fuse Compartment

Druiwout fuses are provided for fixed mounted control pow-
er transformers, Fixved mounted CPT's are supplied when
three phase control power is required or control power re.
quirements exceed 15 KVA, The ffont panel, support insu-
frors, current Hiniting fuses, and secondary molded case
Areuit hreaker are mounied in the drawer and withdrawn
5§ anassenibly No tifting or levering s required. The drawer
ades on two extension miils, A positive stop Bmits the innvel

in the fully withdrawn pesition. The Juwer front nanel is

owhind the Trent door g the connechod position

y dhivnb

a0 htectosk Bateh and s

wmid s beld o place b

AW,
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An interlock-latch prevents withdrawing or inserting the
drawer while the secondary breaker is in the closed position,
Push the secondary breaker handle to the left (off position)
und slide the latch handle upward to release latch, Tn engage
the latch, push the secondary breaker handle to the right
{on position) after returning the assembly to the operate
pusition.

An insulating barrier divides the compartment. The stationary
contacts and ussocisled high voltage parts are mounted safely
behind the barrier. Floating. self aligning, line and Joad con-
taets engage the moving contacts as the drawer is inserted into
the connected position.

DRAWOUT DRAWOUT
COMTROL POTENTIAL
POWER TRANSFORMER
TRANSFORMER COMPARTMENT
COMPARTMENT

_ v
CIRCUIT o~
BREAKER
COMPARTMENT

Figure 1
Front View—Breaker/Auxiliary Verlical Seclion.
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Figure 2 Figore 3

Deawout Control Powur Transtormar, Orawout Yoltsge Transfonners.

TRUCK OPERATED MECHANISM OPERATED
COMTACTS (TOC) CONTACTS {MOC)

FROMT

/ DOOA

EXTERMAL
CONNECTION
TERMIMAL 8LOCK

PRIMARY
HIGH YOLUTAGE
CONTACTS

SECONDARY CONTROL
TOWER RECEPTACLE

COMPARTIAENT
IATING GUIDE FLOOR
INTERLOCKS GHANNEL INTERLOCKS

Figure
Breaker Compariment—Intarior View,

P

SQURRET) CUMPRNY 7




Circuit Breaker Compartment (Figure 4)

Drawout circuit breakers are provided for all main, tie and
feeder circuits. Each circuit breaker is a complete device that
zan be removed from the compartment lor inspection and
waintenance while the compartment maintains its own eleetri-
cal, mechanical and safety function integrity.

The circuit breaker compartment contains fifteen separate but
coordinated features cuch necessary for the safe aperation of
the circuit breaker.

Front door

Guide channel

Floor interlocks

Cirenit breaker ground bar

Racking guide brackets

Shutters

Primary high voltage contacts

Current transiormers

G Secondary control power receptucle

10 Control Wiring

{1 Discannect position latch

12 Companment rating interlocks

13 Mechanism operated contacts (MOC) {Option)
14 Truck operated contacts { TOC) (Oplion)
1§ Cell interlock

B Y

=Sl S N O

Froant Door

The front door is used o mount the normal complement of me-
ters, relays, indicating lights and switehes, und o complete the
Metal-Clad assembly. A convenient door stay connects he-
tween the door and the comparunent frame. The doar stay al-
lows the door to open 1o s maximum open position (o remove
ihe circuit breaker without interference with the door mounted
camponents, 1 automatically focks in place when the door s
completely open and is released by lifting up on the door sty
bar near the compariment,

Guide Channel

g oo Phnent Vear mounied Dhunnel

wenter of the

nr et fe ok in the

wad o abian the crou bregker e the conipart-

underside af the

Aare ated ot

wiid Drregiher sildes lide mside the

MpAraent g Ve the chroudn

inserred nse fhe compartment
Floor lrierlocks

wo compartment floor mounted interloek cam systems are
provided as safety features.

RN

x
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A COMPARTMENT POSITION INTERLOCK is used 1o pre-
vent the circuit breaker from being accidentally closed between
the test/disconnect and connected positions. The interlock cam
mechanically operates the circuit breaker trip mechanism be-
tween these two positions so the circuit breaker cannot be
closed.

The CHARGED SPRING DISCHARGE INTERLOCK is
used to discharge all the springs. I the closing springs are
charged and the circuit breaker is inserted into or withdrawn
from the compartment, the springs will be automatically dis-
charged approximately one inch from the disconnect position.

Circuit Breaker Ground Contact Bar

A compartment floor mounted circuit breaker ground contact
har is moumed in the back left seetion of the compartment. it is
directly connected to the assembly ground to provide a solidly
grounded system. A mating set of sliding contacts are located
on the underside of the circuit breaker and engape the circuit
breaker ground contact bar in the connected positon, all posi-
tions between, and in the test/disconnect position.

Racking Guide Brackets

Each circuit breaker has its own internal gear driven mecha-
nism which operaies a racking arm with roller on the left and
right sides of the circuit breaker. The breaker mechanism is
uperated by a removable racking crunk insenied into the from
of the circuit breaker. The racking arms shouald be down ap-
proximately 157 below horizontal with the rollers toward the
back of the circuil breaker in the normal withdrawn position.

Compartment mounted racking guide brackets we Jocuted
on the left and right sides of the compartment: Two guide
hracket slots are used on cach side. The upper slot is used
by the VAD2 (Vacuum) cirenit breaker while the lower
slotis used by the FG-2 (SF, ) cirauit breuker.

Position indizators are mounred on the foor of the com-

suit breaber. Mroper posi:

partment ond the from of the o
wnig the grow nonts o e

t
The

sition By the ack

fron is obibadned By svisuadh ad

uit hies

stationary wnd moving indica

oy

. N
ST TR

tanically held in p

the conpected pos whe the

breawer renches the connested posilion,




INSTRUCTION
MANUAL 8058-1

Shutters

I'wo grounded steel shutiers are mounted directly in tront
of the primary high voltage contacts, They ure appropriately
marked DANGER HIGIH VOLTAGE. Shutters we used 1o
prevent accidemal contact with the primury high voltage
comtaets i it s necessary to be inan energized compartment
for any reasoin. The shutters move in a rotury mation, and
they are stored abuve the top und below the botiom pri-
nwary high voltage contact tubes when the cironit breaker is
i the connected position . In normial operavion the shuiters
are only apen in the connected position and for the short
distunce required 10 move the cireuit breaker separable con-
vacts into or out of the primary high voliage contact tubes,

Shutter position is controlled by a pivoting lever mechunism an
the lewer right side of the compartiment, A ruller on the right
side of the circuit breaker rides over the lever mechanism fore-
ing it 1o pivot and the shatters 10 apen and remain open while
the vireuit breaker is being racked into the connected position.

The shutters have provisions for locking closed with the
hreaker withdrawn from the cell or in the testdisconnect posi-
tion, These provisions are part of the "Cell Interock™

disgussed onpage 11

Primary High Voltage Stabs

Euch circuit breaker compartment has six primary fugh voltage
stabs, These stabs are vsed 1o make the connection between the
eircuit breaker separable conticts and the main bus in the bus

compartment or load terminals.

v

PANPP P

CAUTION

iz

THE COMPLETE ASSEMBLY ARRANGE-
MENT DETERMINES IF THE TOP OR BOT-
TOM CONTACTS ARE THE LINE SIDE, AND
BOTH CAN BE ENERGIZED WHEN THE CIR-
CUIT BREAKER IS REMOVED FROM THE
COMPARTMENT!

oo vontict festens aie used The P2 AP srecun hroaker

Tt bus bur vpe vontacls wohitle the 20600

SOTRPGITDeal e

ERUP amd 00 AMP sae rounmd stud popo centacis,

contaet s oented oo Sndd Ban i

st tabe
open end

hrgaker 1y

bt srerary Bl valtaee con

ety wedl past e trong end of the camact and

of ile fabe s conered Dy the shater when e oir

sersovad tram the apenie position
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Current Transformers

Bushing rype single or multi tatio current transfurmers can
be mounted around either the top or bottom insulating
tbes. A nuxinim of four model 190 CT's can be mounted
per phuse. 2 on dine, 2 on load.

Secondary Control Power Receptacle

e hreaker secondury wontrol powoer receptacle is located
foor of the compariment. The molded

in the lowor sight |
insuliting receptacle contains nineteen contacts and wo
tapered vuide pin holes. A moving wating contuct plug s
muunted an the cireuit breaker and ullows the cirenit
breuker o be used in both the test and connecred positions.
Engugemznt is autvinatic in the connected position,

The sationary sccondary receptucie is mounted on twa
bolts so that o may Houat approximaiely 18" i cach diree-
tion. Control wiring i connectad to the teronals on the
hack ol the receplacie und is bravght forward to the ermi-
mitl blovks.

Control Wiring

Two terminal block locations are used. A compartment
mounted, external connection wrminal block is vertically
mounted on the left front of the compariment directly above the
designated far control conduit. ANl connec-

cut-out in the floor
tions necessacy for external contral are conveniently brought to
this werminal block, The second forminal hlock i verticully
meunted on the right fromt side of the compartment. This ter-
minal block iy used for the hinge wiring 1o door mounsed com-
ponents. Pull out type control power fuses are maounted W the
op vections of this terminal hlack.

Bath rerminat block locations ure accessible with the eireuit
hreaker in the connedled snd jesiadiscinnect positions, All -
tereonnecting wiring » enclosed in oliting wire wough 1w

.
provent mechanical danmee.
Disennnact Posgition Latch

[ape wir pin sl positions o dhe it sk b e

ot connedted and westdmonnneat

Coare dhree

FRATNRER T ons, canicstodl ot aad diseonnect

o awhed o the

n the vonne i wition the dit b
compartinent wntl both the primary high volige contacts wad
the secondary control power contacts are made. The aircuit
dreaker s fully uperationd] in this position and it is locked se-
curely in place by the racking mechanism.

PR
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In the test pasition the secondary control power contacis are
made and the circuit breaker can he apensd and closed electri-
cally. The shuters are ¢losed and cover the primary high
voltage conticts isolating the circuit breaker separable high
valtage contacts from the main bus and the terminals, The cir-
cuit breakers are prevented from accidently moving into the
compartment by the racking arms and from moving out wward
the door by the disconnect position Ll

I the disconnect position both the circuit breaker secondary
control power comiacts and separable high voltage contacts are
disconnected and the circuit breaker is not operable clectri-
cally, The cireuit breaker is held in position the sime as in the
st position.

Uhe disconnecting position ftching cam is located on the Jeft
front of the compartment foor. A Jutching lever is located on
the left front on the circuit breaker. When the circuit breaker is
inserted into the compartment the latching lever rides over the
Yatching cam. Manually raising the Jatching lever handie allows
the circuit breaker 1o be remaoved from the compariment.

CAUTION 3
DO NOT AI'TEMPT 10O REMOVE A CIRCUIT
BREAKER FROM THE TOP CELL WITHOUT
A SQUARE D BREAKER LIFT TRUCK HAV-
ING BEEN PUT IN PLACE.

Compartment Rating Interlocks

Each compartment and circuit breaker is provided with a set of
fixed mechanical inicrference compartment rating interlocks.
These " go-no go™ interlocks prevent accidental inscrtion «f
circuit breakers of the ncorrect current, voltage, or interrupt-
mg rating Into the comparument.

The stationary interterence pins are mounted on the oo of the
fompartment woud the moving part of the interfock cyslem iy

wounted on the underside of cach creuit hreaker.

DY NOT PORCE O PRY CIRCUTT BREARERS INTY
COMPARIMENTS 00 NOT REMIWE RATING
INTERLOGCKS.

Maechanism Oneratad Contacts (Oplian
i L
Flgure 3)

Mechantsm opernted  comtacts (MO are comparuneni
mouied auxiliary contacts operated by the cireuit hreaker
mechanism, They indicate the open or closed position of the
circuit breaker the same as breaker mounted auxiliary contacts.

A

ave
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Figure §
MOC Auxitiary Contact Assembly.

They are operated in hoth the connected and esvdisconnected
positions,

MOC contacts are used i more than {ive suxilivry contacts
are needed on one breaker. A maximum of {ive suxiliury
contacls cun be mounted on both the FG.2 und VAD:2
breakers,

The MOC s mounted on the right side of the horizontal steel
harrier that 1s located in the top Center of the compurtment, 1t is
operated by a mechanism in the Jower right side of the com-
partment that is driven vertically by a roller on the right side of
the circuit breaker. Gravity and an extension spring hold the
mechanism in the open position when the circuit breaker is
withdrawn from the comparntment.

Truck Operated Comtacts (Option) (Figure 6)

Fruck aperated contacts L TOCY are used o indicate the phyaicud
position of the circuit broaker in the companment. Fhey indi

cate e Brenker i siechnd or estrdiseonnect position

Phe 100 contact

logs not distinguish between the areu

heing i the st disconnedst position o s Blslies o
B {

ompetels o the commai et

somengited o the Jett sde of che horiooantad seed
b
.

sperated by aspring loaded tever which i farn s activated

ihe TOC

Durrier dhat B ocated s rthe top of the canpun

By u pin focaied on the upper et side of the eaker just
betare the bregker reaches the opernting position.
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Figure 6
TOC Contact Assembly,

Cell Interlock

An interfock known as “Cell Interlock™ is provided in each
bréaker compartment for locking a breaker out of the con-
nected position.

The cell interlock is located on the Jower right side of the com-
parmment and has padlock provisions as standard. It can be
equipped with a key inteelock when specified by the customer.

The cell intertock works by locking the shutters closed. It pre-
vents racking the brenker into the connected position. A
breaker can be stored in the wst/disconnect position with the
cell intertock locked.

Main Bus Compartment (Flgure 7)

Ihe main bus compwriment is ncared in the center of the
switchgear, It is isolated from other comparoments by re-
movable metal socess plares, These removable plates and
2 i bus compartment are accessible fronn the back of

the vl thyough the cable sompartowm

A min pses e ivaihioe i alomunnm or

M G Lopies

Phe vestical piser Bos o vach vertical section witl he Wdoed

weodny o e broakers mstalled in that section.

CABLE
COMPARTMENT

VERTICAL
RISER
BUS

[AAIN BUS
COMPARTMENT

ZERQO SEQUENGCE
CURRENT TRANSFORMER
(BOTTOM BREAKER)

Figure 7
Right Side View~Two-High Breaker Vertical Section.

Each bus bar has fluidized bed epoxy insulation rated for
103°C operation. Flame and track resistont gliss polyester
barriers are used (o separate the bus compurtments between
adjucent cells. Parcelain inserts are available as an option,

Polyvinyl chlaride boots are used w insulate the connection in
the main bus compartiient. These boots overlap the cpoxy
nsulation un the bus bars,

IT IS NOT GOOD SAFETY PRACTICE AND UNDER NO
CIRCUNMSTANCES SHOULD THE COVERS OF I'HE
SIAIN BUS COMPARTMENT BE BEMOVED OR THE
EPOXY BUS INSULATION DR THE INSULATING BOOTS
BE TOUCHED WIHILE THE MAIN L3 1S ENFRGIZED

Cable Compartments (Figure 8)

\oweparnte sable compartmentis prenided Yor el be

g e ticai ection, 0is soosssihle by remoing o pee] oot
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Figure 8

Rear View—Cable Companments, Two-High Breaker Yoertical Section.

on the buack, Insulated load connectors are provided for
werminating cables. As standard, the lead connectors are
punched with NEMA 2-hole pattern for terminating two
cables per phase. Lugs can be provided by Sovare DA

requested,

Cape and issoctated material is not supphicd as swadard for

1

daving cable cermisations

An assembly graued bus s provided inthe cable compartment
aath lues on cach
Buy connedts 1o cach circuit breaker compartment ground har,
and o the individual ground bar in cach cable compartment,
and provides a common ground for the assembly. All instru-
ment ransformer, metering and relaying grounds are also
connected 10 this canunon ground system.

and Tor the asseinbly ground  This ground

ey

b
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Conduit must enter the cable compartments in the areas shown
on the customer drawings from either the top or bottom of the
cable compartment, NOTE: Conduit should be stubbed in the
concrete as part of the site preparation before the ussembly is
installed, BUT top entrance conduit must be installed after the
assembly is put in place. The top covers can he removed. pun-
ched to fit the conduit and put back in place.

A removable steel metal cable pull-box is provided 10 1solare
citbles when two breakers are installed in one vertical section
and cables for both breakers nwst enter from the sanie direc-
tion, ahove or below, The front conduil area is {or the hottom
breaker when all cables enter {rom below, und for the 1op
breaker when all cables enter from above. This cable pull-box
may be removed to permit the rear cables (o be installed first.

Zero seyuence current transformers are conveniently locited in
each cable compartment when required.

Various cable termination systems are used und they uare
specilied on the plans and specifications. Solderless or con-
pression lugs can be supplied on the Joad connectors. Pot-
heads are mounted on grounded suppoit brackets. Thecom-
pound and tape {or their internal connections ure shipped
in a container with the other miscellaneous purts. Tape and
insulating material necessary for completing the field con-
nection at the bus pad is not normally supplied with the
assembly.

IT IS NOT GOOD SAFETY PRACTICE TO REMOVE THE
BACK ACCESS COVERS OF THE CABLE COMPART-
MENT WHILE THE CIRCUIT BREAKERS ARE IN THE
CONNECTED POSITION OR ENERGIZED.

Surge Protectors (Optlomn)

Surge protectors are provided as standard on all cicenits
using Type VAD-2 (Vacuum) circuit breakers. They ure
mounted in the incoming und outgoing cable compartiments,
Their primary cable connection may be made 1o the bus
pad and the connaction is not taped or otherwise nsuuted
when the wssembly feaves the {uctory. Complete the nsubs-
don of the surge protector primary cable when {osu
ihe power cables fsee “INSTALLATION,

Lightning Arresters {Option)

Lightning arresters e anty denished when specified in the
nser's specifications. The vulnecability of the inoming and
nutgoeing lines Lo Hghtning strikes ur other high voliage Uan-
sient conditions determines their type and justification, They
are mounted in the incoming and outgoing cable compart.
ments when furnished, Thetr primary cable connection may

be made to the bus pad and the connection is not taped or
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otherwise jnsulated when the assembly leaves the factory.
Conplete the insulation of the lightning arrester primary cable
when installing the power cables (See “INSTALLATION”
pages 19-24.)

SURGE PROTECTERS AND LIGHTNING ARRESTERS (if
provided) ARE NOT PERMANENTLY CONNECTED AT
FHE FACTORY AND MUST BE DISCONNECTED FOR
HI-POT OR RESISTANCE TESTING.

SURGE PROTECTORS AND LIGHTNING ARRESTERS (if
provided) MUST BE RECONNECTED AFTER HI-POT OR
RESISTANCE TESTING BEFORE THE POWER CABLE
CONNECTIONS ARE COMPLETED.

Circuit Breakers (Figures 9, 10, 11, 12, 13, & 14)

Two different 1ypes of circuit breakers are available for use in
Two-High, 3-15kV, Metal-Clad, Drawout Switchgear.

Type FG-2 (§Fg) eircuit breakers use sulphur hexafluoride gas
at o fow pressure as the insulating and arc extinguishing me-
dium. They give a quiet, dependable are interruption of five
eveles or less, and have sealed, minimal maibmenance. micr-
rupters.

Type VAD-2 (Vacuum) circuit breakers use a high vacuum as
the insulating and arc extinguishing medium. They give u high
speed, quiet, dependable arc interruption of three cycles or
fess, and have hermetically sealed, minimul maintenance, in-
erruplers.

5-15kV METAL-CLAD
INDOOR SWITCHGEAR
SERIES 2
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Figure 10
Sreakar Racking and Charging Handles,

The two types of circult breakers are casily distinguishable:

Type FG-2 (SFy) circuit breskers have u steel, arounded
front panel with a distinetive racking shaft cover hox on the
left side, and a windew insert with the numeplate. open/
closed indicator, operation counter, springs charged;dis-
charged indicator, manuul close and trip buttons and man-
ual springs charge handle slot on the front. The interrupters
are enclosed in large cast epoxy envelopes in back of the
operating mechanism. These envelopes serve as their own
insulating support structure,

1
%

st

Figure 9
Front Vigw—FG-2 1200A Breakor.
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Type VAD-2 (Vacuum) circuit breakers have a steel, ground-
ed front panel with the racking shaft located on the upper
right puart of the punel, All of the indicators, etc.. arc visible
through openings in the front panel. The interrupters are
vacuum bottles which contain the stationary and moving
contacts and are located in back of the operating mechan-
ism, Larpe red insulated interphase and side barriers isolate
the interrupters. Twa nameplates with complete ruting in-
formation are provided; one on the front panel and one on
the upper right side of the operating mechanism. CAUTION:
I Type VAD-2 (Vacuum) circuit breakers of different
ratings wre used in the same asserbly, match the nameplates
an the circuit breaker and panel when reassembling after an
inspection or maintenance program,

5-15kV METAL-CLAD
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Figure 13
Breaker Racking and Charging Handies.

Figure 12
uoADAD VED0A §
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OPERATION

FG-2 Circuit Breaker (Figure 15}

Type FG-21SFg) vircull breakers have six mechunisms that are
ranually operaied hut are coordinaed with safety cantrols
built into the circuit breakers and compartments,

i1) Racking mechanism

{2y Secondary controf power plug

13y Disconnect position lawch

4y Manual spring charge mechanism

151 Munual close pushbution

16} Manual open pushbutton

Racking Mechanism

The racking mechamsin is only used 10 move the cireun
breaker from the west/disconnect position o the connected posi-
rion und back o the test/disconnect position.

fush the cirowtt hreaker into the compartment o the iest/
disconnect position and the disconneet posttion latrch engages.
The racking mechanism arm rollers should be aimed o the
Rack of the cireuit breaker and they should he down approx-
anaely 137 below horizontal

5-15kV METAL-CLAD
INDOOR SWITCHGEAR
SERIES 2

The racking handle cannot be inserted into a circuit hreaker
that s in the closed posilion, Insert the racking handle and
rotate clockwise to rack the eireuit hrepker into the connec-
ted position. When the circuit breaker is in the connected
position, it will stop its forward motion, the compartmont
and cireult breaker position indicators will be aligned and a
positive stop witl be felt when the breaker is in the conneeted
position. The breaker posidion mierlock prevents closig
the circuit hreaker between the test/disconnect and con-
nected positions or racking u closed rireuit breaker onto oy
off of the primary high voltage comacts.

IT IS GOOD SAFETY PRACTICE 1O ONLY OPERATE
CIRCUIT BREAKERS IN THE CONMNECTED POSITION
ELECTRICALLY WITH THE COMPARTMENT FRONT
DOOR CLOSED.

IT 1S NOT GOOD SAFETY PRACTICE TO OPERATE CIR-
CUIT BREAKERS IN THE CONNECTED POSITION Ma-
NUALLY WITH THE COMPARTMENT FRONT DOOR
OPEN.

QPEN/CLOBE
INDICATOR

RACKING ARM

OPERATION SPRINGS CHARGED/
COUNTER DISCHARGED INDICATOR

/

MANUAL TLOSE
PUSHBUTTON

IAANUAL OPEN
PUSHBUTTON

T AANUAL
3

Figure {8
Faaturas—FG-2 Breaket,
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To remove a circuit hreaker fronm the connected position w e
wst/operate position, open the circuit breaker electrivatly with
the compartment door closed. Then open the door und insert
the racking handle and rotate counterclockwise unul the com:
sartment and cireuit breaker position indicatars line up.

Thraugh the door racking 1o move the breaker between the

test and operating positions 1y aviilable as an option
Secondary Control Power Plug

The secondary contral power plug automatically engages the
compartment receptacle in the connected position and dis-
enguges as the circuit breaker is racked ont o the test/
disconnect position.

A manuad nperator i provided 1o engage the control power
plug in the testialisconnect pusition.

1 is pessible, i0i s ieft in the manually extended test position,
to engage or disengage the secondary contml power plug when
inserting the circuit breaker inta or withdrawing {rom the test/
disconnect position,

Disconnect Position Latch

The disconnect position faich is provided o prevent the circuit
breaker from rolling out of the compariment in the test/
disconnect pesition. Simpiy 1ift and hold the latch handle up
while pulling the circuit breaker out of the compartment

Manual Spring Charglng Mechanism

The circuit breaker closing springs may be charged antomati-
cally, by the charging mator, ar manvally In sormal operation

the muler charges the springs,

A manual spring charging mechanism is provided for testing
and maiterance purposes and 2utreme emaigency operating
sonditions NE DA CIRCULT BREAKER SMANU-
SLLY IN iR ¢ TTED POSITION UNLESS THE
A S ROE O POVWER AND PROTECHVE !

Fts
i35

CONSECTED SND GPERAR
paindle it the ;

s Sasndle upoand down

£

ihe it lucahor fand opened o

suatdly

Sanual Close Pushbulton

A manual close pushbution is provided on the circuit breaker
for test and maintenance porposes, and exene cmergency

Ve

16
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operating conditions. NEVER CLOSE A CIRCUIT
BREAKER MANUALLY IN THE CONNECTED POSITION
UNLESS THE OQPENING SOURCE OF POWER AND PRO-
TECTIVE RELAYS ARE CONNECTED AND OPERABLLL

Manual Open Pushbutton

A manual apen pushbutton is provided on the circuit breaker
lor test und maintenance purposes, and CXEremE emergency
vperating conditions

IT IS GOOD SAFETY PRACTICE TO ONLY OPEN CIR-
CUIT BREAKERS ELECTRICALLY IN THE CON-
NECTED POSITION WITH THE DOOR CLOSED AND
NEVER MANUALLY IN THE CONNECTED POSITION.

Type VAD-2 (Vacuum) Circuit Breaker Operation
(Figure 16)

Type VAD-2 (Vacuum) circuit breakers have six mechanisms
that are manually operated but are coordinated with safety cion-
trols huilt into the circuit breakers and compuartments.
(1) Racking mechanism
{2y Secondary control power plug
{3) Disconnect position fauch
{4y Manual spring charge mechanisn
5y Manual close
(6) Munual open

Racking Mechanism

dng pechunism i

The ra gitdy ssed o onove the cheudt
preaker trom the west-disconnect position to the connectad

sdisvonnect position.,

mositien and hack fo the

Push the circuit breaker uito the compaament (o the test
disconmect position and the disconnect position Latch engages,
Phe sucking sechanism arm poilers Should be imed 1o e

Fup i of the circult breaker and they <hould e down appros

ntow Tanzonsd

smatels 150

Phe compattiment door modsted mierheck presents soadenas

v osing the cirouit Breaker beeveen the test, disvonnes!
and conngeted positions or sicking a closed circnit breaker

onio or off af the primary high voltage contaacts,
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IT IS GOQOD SAFETY PRACTICE TO ONLY OPERATE
CIRCUIT BREAKERS IN THE CONNECTED POSITION
ELECTRICALLY WITH THE COMPARTMENT FRONT
DOOR CLOSED.

Fo remove the circuit breaker {rom the connected position
o the test/disconnect position, open the circuit bresker
electrically with the compartment door closed. Then open
the door and insert the racking handle and rotate counter-
Jockwise until the compartinent and cireuit breaker posi
ton indicators line up. Through the deor racking is avail
able as un option.

Secondary Control Power Plug

The secondary control power plug automatically engages
the compartment receptacle in the connected position and

disengages as the circuit breaker is racked out to the test/
disvonnect position.

A manual operator is provided to engage the conlrol power
plug in the test/disconnect position for electrical pperation.

It is possible, if it is left in the manually extended test position,

5-15kV METAL-CLAD
INDOOR SWITCHGEAR
SERIES 2

INSTRUCTION
MANUAL §055-1

Disconnect Position Latch

The disconnect position fatch s provided to prevent the circuit
breaker from rolling out of the camparunent in the test/
disconnect position. Simply 1ift and hold the latch handle up
while pulling the circuit breaker out of the compartment.

Manual Spring Charging Mechanism

The circuit breaker closing springs may be charged swtomnati-
cally by the charging motor or manually. In the normal opera-
tion the motor charges the springs

A manual spring chareing mechanism s provided for testing
and maintenance purposes and extreme vmergency operating
conditions. NEVER CLOSE A CIRCUIT BREAKER MANU-
ALLY IN THE CONNECTED POSITION UNLESS THE
OPENING SOURCE OF POWER AND PROTECTIVE RE-
LAYS ARE CONNECTED AND OPERABLE. Insert the
manual charging handle imo the manual spring charging mech-
anism and pump the handle up and down until 2 loud
“CLICK™ is heard und the pumping force is prohibitive. RE-
MOVE THE HANDLE. The clasing springs are now charged
and the circuit breaker can be closed and opened electrically or

1o engage or disengage the secondary control power plug when manually.
jnserting the circuit breaker iato or withdrawing from the test/
disconnect position
SPRINGS
CHARGED/OISCHARGED QOPERATION RACKING
INDICATOR COUNTER SHAFT

INSERT MANUAL
SPRING CHARGING
HAMDLE HERE

RAGKING ARM ———i

SANUAL CLOSE
[EVER

CHSCOMMECT
TGN LATCH ™

_ DPEN/CLOSE
" HDICATOR

Figure 10
Featlures—VAD-2 Breaker.
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Manual Close Lever

A manual close lever is provided on the circuit breaker for test
and mamtenance purposes. and extreme emergency operating
conditions, NEVER CLOSE A CIRCUIT BREAKER MANU-
ALLY IN THE CONNECTED POSITION UNLESS THE
OPENING SOURCE OF POWER AND PROTECTIVE RE-
LAYS ARE CONNECTED AND OPERABLE.

Manual Open Lever

A manual open lever is provided on the cireuit breaker for est
and maintenance purposes, and extreme cmergency operaling
conditions.

IT {8 GOOD SAFETY PRACTICE TO ONLY OPEN CIR-
CUIT BREAKERS ELECTRICALLY IN THE CON-
NECTED POSITION W{TH THE DOOR CLOSED AND
NEVER MANUALLY IN THE CONNECTED POSITION.

RECEIVING, HANDLING, STOBAGE
Receiving

TFwo-igh 3-15kV metal-clad indoor switchuear is shipped
on skids with appropriate protective crating to prevent
damage during normal transit. The drawout coatrol power
transformer drawer, voltage transformer drawer and drawout

fuse drawer (i supplicd) are shipped in place, Cireuit break.

ers are individuslly skid mounted and crated.

Each crate is individuolly marked and the packing list will indi-
cate the mumber of crates and what is in each. The packing list
will be in an eavelope on the outside of the number one crate.

Ingpect cach erate for external dwnage or indication of rough
handling before accepting the shipment. If there is any indication
of external damage or mistreatment or the correct number of
wrates have pot been reccived it should he w0 noted on the ship-
ping papers when signed for. A farmal dunvage claim should be
Hed immediaely with the carrier. Natify the loca] Squire D
Field Ottice of the extent of damuge or ~hortges and atiach a
capy ol the Tornml diwmage chim

Phe <fipping crtes shoufd be opened as sooa as possdile atter
reeipt g ihe contents wapected and checked o detidl st
e smipping papers W oesduce the possibility of hidden damage,

Netfy the local Sguare D Ficld Otfice of anv discrepancies, as
Last minuie feld improvisions nuay ceuse senons operational
prublems
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If the equipment is going to be stored until heing installed it may
be practical (o leave it on the shipping skids to facilitawe moving,

Handling As Received

The individual crates nay he fified by a crune with slings thru
the skids or by tork truck. If lifted by slings. be sure there are
adequate spreaders used o prevent distortion of the assembly
structure or damage (o the doors or door mounted components.

The assembly may not have equal weight distribution so the po-
sition of the sling lifting point may be important to prevent shifi-
ing or swinging. Lifting jacks and rollers under the skids may be
used on relatively flat surfuces iU other equipment is rot available
or spuce probibits use of other means of moving.

Handling Uncrated Assemblies

Assemblies consisting of more than two cells wide are divided
into shipping scctivns for case of lifting and handling. Fuch
shipping section is structurally strong enough to be lified as a
unit if properly handled. Four lifting Ings are provided on tap
of each section. They are lncuted so that the shipping section iy
approxsimately in bafunee if the Jift point is midway between the
jugs. Use adequate spreaders so the assembly does not tilt or
swing. If at wll possible, limit the lift height so the wisembly
just elears the conduit stubs.

Remove the cable compartment cable pull-boxes so that it will
be easier 1 see the conduit stubs and prevent bending the sera
sequence current transformer mountings of the hottomn circuit
breakers.

H rollers are used, remove the hack covers and pry the as-
sembly from the skid direcdy onto the rollers. Place a 2x0
across the back of the assembly and pry against it to apply the
foree evenly acrass the frame, Use two pry poimts at the same
time i at ull possible

Cireuit hreakers should he removed {rom thar skads with a
crane, Two litting phates are suphizd an cach breaker DO NOT
LSE THE PRIMARY SEPARABLE CONTACTS OR 8USH-
INGS AS HANDLES

I a Jork truek i wied 1o Bt the cirenit breakers o sheir Jids,

pace the fork tack Intng arms 1o amideh the cieua browds
wheelsand caretally roll the cirealt breuker directi ;
ing arms. [0 NOT HORCE THE LIFEING ARNMS UG
PHE CIRCUIT BREARKER FRAME n the mieriocks ol ae
condary control power plug vl he damaged.
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Lifting eyes are provided on cach circuit breaker and should be
the only place used for lifting. DO NOT LIFT WITH HOOKS
ATTACHED TO THE RACKING MECHANISM ARMS us the
cireuit hreaker weight distribution is not suited for this mathod
and it will tilt and swing and be difficult to maneuver.

5-15kV METAL-CLAD
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TABLE | —CUBICLE WEIGHTS*

TWO HIGH VERTICAL SECTIONS

TYPE OF CELL |MAIN BUS RATINGS | WEIGHT
Anxiliary/Breaker or 1200 2600
Auxiliary/ Auxiliary 2000 2700

3000 2800
Breaker/Breaker 1200 2500
2000 2600
3000 2700

= Weights are in pownds and do not include skids or crates.

FABLE 2—CIRCUIT BREAKER WEIGHTS*
CURRENT rG-2 VAD-2
RATING (5Fg) (VACUIUM)
F0A 300 330
2000A 330 JR0
MIOA a0 NiA

Neights are i pounds and do not include Skids or erates,
NeAd N \slable

Storage OF door Equipment

s aften ympossible 1o install indoor switchgear immediaely
after being recetved. U the assembly 15 0 be stored tor any
Lapgth of time it should be kept in a clean dry, well ventiluted
area with o mean wempermure of approximately 70°F. Loose

@ : SQURRE ] COMBRNY 19

shipping items should be kept ncatly together to preveit being
misplaced. The storage arca should be closed off 1o unawthor-
ized personnel to climinme nuisance tampering or pilfering.
Circuit breakers should be loosely covered with dust covers
The assembly doors should be kept closed und all the remova-
hle covers kept in place. 1f space heaters are furnished in the
asscimbly they should be energized from a separate source
Consult the schematic diagrams and wiring diagrams for a log-
jcal connection point and the voltage and power requirements.

IF THE SPACE HHEATERS ARE NORMALLY ENERGIZED
FROM THE ASSEMBLY CONTROL POWER TRANSFOR-
MER OPEN THE CONTROL POWER TRANSFORMER
SECONDARY CIRCUIT BREAKER, REMOVE THE PRI-
MARY CURRENT LIMITING FUSES AND INSTALL AN
OUT OF SERVICE TAG BLEFORE ENERGIZING THIE
SPACE HEATERS TO PREVENT BACK FEED TO THE
MAIN BUS THROUGH THE CONTROL POWER TRANS-
FORMER.

[ no space heaters are installed in the assembly and the area is
cold and damp temporary heuting should be used. Avoid greasy
smoke type of heaters as the highvarbon content smoke can re-
sult in carbon deposits on fnsulation that can cause tracking and
eventual insulation failure.

Batteries and batery chargers, when furnished with the as-
sembly, should be put on trickle charge upan receipt.

INSTALLATION
Site Preparation

Good site preparation is absolutely necessary to eliminate costly
and time consuming installation problems und insure proper and
veliuble operstion of the assembly. Carcfully compare the plans
and specifications with the customer drawings provided io he
sure there are no discrepancics:

Floor channel il mounting holes and method of ascharng ae
npartant s the assembly can be properdy welded or holied

place

Condutt ruis and sizes power aud contral aable tpe sl e,

and assembly groond lecations should e,

Continuous toops of reinforeing rod or suuctaral steel anund
any single conductor of @ three phase power circuit showld be
eliminated.




Alsle space should be allowed for in the front, back and on the
ends of the assembly o open doors, remove and tumn circuit
breakers, rentove aceess covers, walk and work.

A minimum of 7 feet is required in the front and 3 feet for the
back and ends is normally acceptable.

NOTE: A MINIMUM OF THREE FEET 1§ ABSOLUTELY
NECESSARY ON THE RIGHT END FACING THE FRONT
OF THE LINE-UP FOR DOOR CLLEARANCE TO REMOVE
THE CIRCUIT BREAKERS. DO NOT INSTALL BATTER-
JES TN THIS AREA.

Local building codes may requiire more space.

Vemilation should be provided at all times so the ambient tem-
perature ground the assembly does not exceed 90°F. Clean, dry
filiered air should be supplied.

Adequate lighting und convenience awtlets for hand tools should
be furnished for both the front and back aisle space.

If control power batteries and charger are used, clear space for
the battery rack and charger must be allowed, Typically the
charger and battery rack are mounted near the end of the as-
sembly that has the main circuit breaker.

Consult the customer drawings for source of power for the bat-
tery charger and inter-connection to the assembly.

Floor drains should be provided to prevent waler build up from
broken or leaking pipes.

Sewer, water and steam lines should be routed so they do not
puss over or acar the assembly. Dripping liquids muy damage
the insulation and cause the switchgear to fail.

Ample head room must he allowed for top entrance or exit con-
duit and cable bends.

NOTE: BUS PADS AND CABLE TERMINATIONS ARE
FOR CONNECTIONS AND ARE NOT INTENDED TO
SUPPORT THE DEAD WEIGHT OF LONG VERTICAL
CABLE DROPS.

Foundation (Figures 17 & 18)
The switchgeur must be stalled on o latand lowd surfuce 0

prevent distortion and assure that the cireuit breakers will be
jaterehangeable in all compuntments. Ut is reconunended the

B
i
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switchgear be installed on u concrete pad leveled (o 41/16 inch
in any square yard and that steel channels be installed in the
pad for anchoring the switchpear. See figures 17 and 18.

A seven [oot long aisle space should be poured in front of the
mounting pad flush with and finished to the same twlerance s the
mounting pad. This level surface is necessary for the circuit
breaker [t truck and inserting the circuil breakers into the bot-
tom compartment.

The weight of a complete assembly with its breakers in place
will depend on the number of cells and circuit breakers. Ap-
proximate weights of the individual Two-High cells and the ¢ir-
cuit breakers are given in Tables 1 and 2, page 19,
RECEIVING, HANDLING AND STORAGE. The circuit
breaker does not transmitt impact-load 1o the foundation on
closing or interrupting and need not be considered, The com-
bined assembly and circuit breaker dead weight is all that need
be considered.

TYPICAL FLOOR PLAN
TOP BREAKER
CONDUIT AREA -
BOTTOM BREAKER !
CONDUIT AREA -~ i
| ‘
6-0.75 DIA, L 100
MOUNTING T, ..
HOLES — ——— 71 7
MOUNTING -~
CHAMNNEL : )
13 REQUIRED) : a7 s
PO :
SONTROL N RO
COMDUIT !
AREA i 4t
3 . RN
! ‘s
45
o
!
: e
1
ALL DIMENSIONS IN IMCHES FRONT
*DO NOT USE FOR CONSTRUCTION

Figure 17
Floor Plan—-Teso-High Breaker Vertical Saction,
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T
o SHIM BETWEEN GHANNEL
RN AND BOTTOM OF SWITCHGEAR

N AS REQUIRED TO LEVEL

,J\A \\ \

N

;o WELD OR BOLWT

1/2-13 TAP IN
CHANNEL

CONCRETE

\_ ./
It
L T
LY . .. - 7
Iz ' ! ! ! "j v r, J 5
i . ‘ . o ,{ { /
t ’ : . . \\ \
s o er \ /
SR AR ' J
[T
CONCRETE CONCRETE

Figure 18
Swilchgear Mounting Floor Channals.

If the installation is to be made on an existing conerete {loor it
15 suggested that @ new floor with mounting channels be in-
stalled over the existing floor. The new floor must not extend in
front of the switchgear more than 3% or it will prevent docking
of the Square D breaker Jift truck, An alternate would be o cut
the existing {leor o insiall the mounting channels and then 11l
n the low spots with one of the many epoxy surfaving mae-
rials avatlable and grind the complete mounting pad o the ra-

guired olerance

Conduits should be stubbed a maximum of 2 ioches dhove feor
fevel so that they do nol extend into the Zero Sequenced Cur-
anduit focation should be very ac-

ont Franstformers, The

supmte so that there s no mechasical interference with the

aciably frame

ook

iy
feR vy

H

Hation of Assembly

INSULT THE CUSTUNMER BRAWINGS ANMD 5
RRINGS O INSLRE PROPER LINE UP BEFORE IN-
LLEYG EACH SECTION,

(S

WA

s

If rwn shipping seetions are furished. install the section first
that allows the most mancuverability fur the secand section.

SQURRE Y] COMPRNY

When mare than two shipping sections are involved carcfully
measure the condult spicings and compare with the customer
drawings. Cumulutive error in conduit loeations may require
starting with the center shipping section und working loward
cither end. 11 the conduits wre properly located instull the end
shipping section first that allows the greatest manevserability
tar insttling the additional sectivns,

Sweep the pad area before invalling sections

Mave the section(s) in place by crane or rollers. When the 1Tist
section i approsimuely o the propor posttion foser onto the
pad. Place w 2xb across the assembly awd pry mito place DO
NOT PRY DARFCTLY ON PHE STRUCTURE, DOOGRS (33
CONVERS. The capduits should be i the comes of the cut suts,

e baok ol e n

Fpmtealiel st the pad s ol proper

w bl 3

anse. gl the sioundng holo b up ot

raliny chagnets hedare s coding

Dysdall w10l
Mevessary, netween chunnels and swuchgear \fter

leveling a section. bolt it to the previonsiv insulled sectiongsi

cention batere grdalling the geat

Gy, o

betore proceeding. I the sections do not fit snngly togethar.
pry wgether. DO NOT ATTEMPT TO PULL SECTIONS 10-
GETHER WITH THE HARDWARE,

e
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Move all the shipping sections into place and bolt tagether be-
fore attempting to bolt ur weld o the channel sills or installing
the horizontal main bus,

After all the sections are level and bolted together., again check
hat all shipping sections are in their correct pusition per the job
drawings, I they are, weld or bolt the awitchgear to the pad. U
bolted. 1/2-13 holts should be used.

THE MAIN BUS AT THE SHIPPING BREAKS SHOULD
ONLY BE INSTALLED AFTER THE SHIPPING SECTIONS
ARE SECURELY ANCHORED IN PLACE AND NO ADDI-
TIONAL MOVEMENT WILL BE MADE TO THE AS-
SEMBLY

The bus bar ¢xtensions for the shipping breaks are shipped with
the miscellaneous items.

Remove the muin bus vovers and the removable insulating
boots, Install one phase at a time by shiding ihrough the bus
barriers and loosely bolting the horfzontud busto the vertical
bus., DO NOT BEND OR FORCFE THE BUS TO MAKE
[THS CONNECTION. The through bushings and the divided
isulating harrier may be loosened i necessary, They have
witicient clearance and ddjustment 1o make up for minor
field misafignment of shippieg secdons. Tighten the bohs
holding the bus bar jomns aoly after all three bus hars wre in
place and 1t properly. Use a torque wrench (o insure boits

are tightened in accordunce with Tuble 5. page 241, Installs-
tiun of Assembly

Connect the ground bus sphee at cach shipping section. Remuong
the hardwire and position the splice plate and dghten hardware
on both ends.

THE GROUND BUS MUST 85 CONNECTED FOR
PROPER OPERATION OF RELAVING. INSTRUMENTA-
[1ON AND PERSONNEL SAFETY

(SOt

e

el det

hocieenit broaker ato e connected position of s yo-
sctive breaker compurtmuent and observe the aperation of the
sroand conticts, shutlers, secondary control power plug and

disconnect position latch operation.
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Remwove each circuit breaker from its comparunent. Open the
shutters and check thay impressions from main disconneets ex-
tend back a mininwum of 1:27 from front odge nn each bar
Cheek that ground shoe leaves tracks on breaker ground bus

DO NOT FORCE CIRCUIT BREAKERS INTO CIRCUIT
BREAKER COMPARTMENTS. COMPARTMENT RATING
INTERLOCKS PREVENT INSERTING CIRCUIT
BREAKERS INTO INCORRECT CELL.

Withdraw the drawour contral power fuse drawer and the
drawout voltage transiormer drawer and observe thelr oper-
ation. Check that the swatic ground aperaies properly and
that the primary and secondary contacts are making properly

The bus und circuit breukers should be Hi Pot wested or Resist-
ance tested as an asserbly betore the external power connec-
tions are made.

PIGHTNING ARRESTERS (if provided) ARE NOT (CON-
NECTED AT THE FACTORY.

WITHDRAW THE CONTROL POWER FRANSFORMER
DRAWER. THE VOLTAGE TRANSFORMER DRAWFR
AMD DRAWOUT FUSE DRAWER (if provided) BETFORE
HI-POT OR RESISTANCE TESTING.

Disconnect the external saurce 110 used) Irom the space haners
and reconnect the space heaters o their originad connection,

Phice wll of the circuit breakers in their proper circuit briker
copnpritrnents i the opente position, charge their springs ma-
nully and close by micans of the manual pushbutton on esch cir-
cait byeaker.

3

{ CAUTION

o 1~¢w:mw}
(UEEN T

VACUHUM CIRCUIT BREAKERS MUST 5EC
CLOSED WHILE PERFORMING HI-
POTENTIAL TESTS ) ELIMINATE POYVY)

SR RADIATUYN OF NORAYS, SEER IR
CTRCUIT BREARER MANTAY O
HR I

onby BeJene wilh oo seh fay

ar it and aalamietin O

v th acom badby fadic aiors oo b

s relible results.

RN capacily W g

Resistance measurements should be ande with a motor driven
H0 ar 2500 volt megger with sulficient seale runge o read
least 250 megohms on the scale before it indicates infinity.
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Sce Tables 3 & 4 for normald test values for dey, clean. new as-
~emhlies. Field high-potential tests are nade at 75% of {actory
st voltages in accordunce with ANST standards.

If satisfactory results are not obtained the trouble should be lo-
vited, corrected and the test rerun, before proceeding.

Fhe assembly shonld now be ready for connecting the power
cables, pround wires, external wiring and battery iif supplied).

Field Test Levels

Tahle 3

5-15kV METAL-CLAD
INDOOR SWITCHGEAR
SERIES 2

ONE MINUTE HIGH-POTENTIAL TEST™

ASSEMBLY
RATED FACTORY | FIELD
STANIMUN | TEST TEST
VOLTAGE VOLTAGE | VOLTAGE

AC DC
4.70kY 1oLV kY 20KV
SRV kY 2TRV 38kV
Y 36kY 27RY ABKY

AN Voltages Are 60Hz RMS Symmetrical.

Table 4

PRIMARY INSULATION
RESISTANCE MEASURBMENTS?
ASSENBLY | NUMBER OF MINIMUM

RATED CONNECTED ACCEPTABLE

MAXIMUM | CIRCUIT ASSEMBLY
VOLEAGE BREAKERS RESISTANCE

b TRV 13 A0 Megohms

for 25 Mcegohms

AN 1-3 35 Megohnig

4 30 Mezolms

B H S M eygdins

IS 5 Megohnn

Phasing

SH bos within the swichgear s phased A-B3-C left o night, op
w bottom and {ront to buck when viewing the assembly from

¥

the front tthe cireuit breaker compartment side) per NEMA
standurds, 1Y for any reason bus must be phased ditferent thun
noted above, the phase will be identified on the bus with a
fubel,

If the incoming muin power source cables are connected w©
provide the proper phase rotition it climinates feeder phase ro-
tion problems and reconnecting of metering or relaying that
Jepends on proper phase ratation for operation,

Individual feeder cables cun be rung out and tagged before con-
necting 1o the bus pads which will assist in keeping the com-
plete system in the proper phase rotation,

ASSEMBLIES THAT HAVE TWO SOURCES OF MAIN
POWER AND THAT CAN BE SUPPLIED FROM EITHER
SOURCE OR FROM BOTH SOURCES IN PARALLEL
THRU A TIE BREAKER MUST HAVE BOTH SOURCES
COMPARED AND HAVE NOT ONLY THE PROPER
PHASE ROTATION BUT THE SAME ABSQLUTE PHASE
(ZERO VOLTAGE DIFFERENCE) ON THE SAME PHASE.

Cable Connections

lixtreme care should be taken when making up all tpes of ca-
ble terminations as the successful operation of the electricul
distribution system will depend on suecesstul werminations.
Avoid sharp turns, edges ar corners in order to prevent damage
1o the cable installation. Fuollow the cable manufacturer's rec-
ommendations for minimum bending radius, These fostrue-
tiams will sury rom manuficturer 10 manntaciurer.

The maost commanon prethod {or connecting power cubles to
metalclad swivchgear & by use of solderless vr compression
type vuble hugs Poilow the wible manulacturer’s instructions
far making the rerminuticns tor each type of power wuble,
Viier the wable connections huve heen made they should be
instifted as deseribed bejow. Place SCOTCTHFIL putty (2M
“enipeny ) aonnd the i

and bolts o reduce the sonen-

she SCOTCHETR.

the wonditetop s

S nd

anchies for thitios and cuble -

arfarion,
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Two lavers uf Scoteh Brand #22 tape are ta be upplied next and
extended up over the #130C tape 1n all directions. The tape
and other insulating materials for completing these field
connections are not normally supplied with the switchgear,

Table 3

5-15kV METAL-CLAD
INDOOR SWITCHGEAR
SERIES 2

TORQUE—FOQT POUNDS

BOLT SAE 2 SAL#S
SIZE STEEL BOLTS(D |STEFL BOLTS (D)
1:4-20 7 10
5/16-18 14 20

3/8-16 21 35

172-13 42 70

B For shieet-metal joints and TLD brasy lugs.
D For electrical connections, copper or aluminum.

OVERLAP 4130C
AND #22 TAPES
OVER BUS IMSULATION:

FILL VOIDS WITH
SCOTCHFIL ¥

PUTTY .
! 112 INCHES - 5 KV,
1 LAYER SCOTCH 2 INCHES - 15 KV,
=13 SEMI-
CONDUCTOR -

TAPE

SCOTCH #130 ¢
TAPE:
2LAYERS - 5 KV,
4LAYERS - 15 KV

emm
e

f

T~ NOTE:
#13 SEMI-CONDUCTOR
TAPE MUST TOUCH
BUS OR TERMINALS
AT LEAST OME PLACE.
IT SHOULD MOT
OVERLAP BUS
(IR CABLE
ENGBULATION

B T —

HALFLAFPED

Figure 19
Terminal Insulation, High Voltage Cables.

wye
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Potheads

When potheads or terminators are supplied for erminating
power cables, the customer showld follow the pothend manu-
facturer's instructions for terminating the cubles in these
devices. The bus side is not taped to facilitate installation of the
power cables. After the cables have been made up, insulate the
pothesd 10 bus connections per the instructions previoush
described for insulating cable lugs.

Flexible Connestors

Oceasionally. flexible connectors are provided for rebieving the
strain on insulators when the switchgear is connecied 1o a trans-
former, These connectors also facilitare the connections betwoen
equipment supplied from various facilities. Flexible connectors
ased for these applications must be taped to provide adequate in-
sulation. The uping instructions discussed under vable connee-
tions should be followed.

START UP

BEFORE THE MAIN SOURCE OF POWER IS CON-
NECTED TO THE ASSEMBLY, A THOROQUGH PRE-
START UP NO VOLTAGE CHECK SHOULD BE MADE,

Every compartment should be vacuumed out. all lovse paits,
tools and miscellanenus construction dems and liter should bhe

removed.

Al the main bus covers and any other barriers or covers which
weie remnoved during installation should be put in place,

The cable compartment hack covers should e instaliod

The batery eharger and batteries G used) <shauld he conne

ti the s nchgear vontol bus per the arder Jdriwings

[REHTE

PO S S
HWRU LG

ARORNTEIANS

oniged be

ngduhe. A 0 ssUset shonhd

EHTITN

anned oot ad oy

e Dravonr Comnal Povey Dansdo Do b

Prasiers showdd

drawer diald e
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The Drawont Voltage Transformers should have their cur-
rent Himiting fuses in place, BUT the drawer should be in

the withdriwn position.

A the circuit breakers should be in their comparunents and in
the testdisconnect pasition.

CONNECT A TEMPORARY SOURCE OF LOWVOLTAGE
POWER TO THE STATIONARY SECONDARY CON-
TACT OF THE CONTROL POWER TRANSFORMER OR
ANY LOGICAL POINT. (CONSULT THE CUSTOMER
SCHEMATIC AND WIRING DIAGRAM.) OPEN THE
SECONDARY BREAKER AND REMOVE THE PRIMARY
FUSES.

Rack nne circuit breaker at a time into the connected position
and elecirically close and open with the door mounted circuit
mpeaker conrol switch. Open the eircuit breaker by “bumping”
the contacts of each protective reluy, Reset the targets after cach
aperation.

Flectrically nperate from remote control jocations, check remote
mcdicating fights ete,

]

5-15kV METAL-CLAD
INDOOR SWITCHGEAR
SERIES 2

Operate ull elecirical interlocking, transter schemes, ek out re-
lays wnd other contral functivns (o insure proper operation.

REMOVE THE TEMPORARY SOURCE OF LOW VOLT-
AGE POWER AND MAKE THE PERMANENT CONNEC.
FTON OF LOW VOLTAGE POWER. RACK ALL CIRCUIT
BREAKERS INTO THEIR CONNECTED POSITION. IN-
SERT THE DRAWOUT CONTROL POWER TRANS.
FORMER, DRAWOUT FUSES, AND DRAWOUT VOLT-
AGE TRANSFORMERS INTO THE OPFRATE POSITION

Test tagain) trip voltage iy availuble at breaker terminuls in
euch compartinent

Encrgize incoming high voltage circaits).
Close brestkers 1o initiate service.
INSPECTION AND MAINTENANCE

Inspection and maintenance should be performed on the basis uf
uperating conditions and cxperience. Abnormal operation or

SQUARE T COMPRNY 25




conditions may reguire immediate action while regularly
scheduled inspection and maintenance will depend on when
“down-time ™ can be tolersted and qualified personnel are
gvailable. Unfortunately “doswn-time™ is usually only availa-
ale at night, weckends or holidays so maintenance must be
property plunned and scheduled well in advance.

Read the entrdes in the inspection and maintenance log book 10
help deiermine the work to be done, replacement parts available
and to estimate the “down-time " and personnel required. Do not
rush und take unnccessary short cuts or by-pass good safoty
practices because of poor planning.

INSPECTION AND MAINTENANCE SHOULD ONLY BE
DONE WITH THE MAIN SOURCE/SOURCES OF POWER
DISCONNECTED AND LOCKED OPEN WITH A WORK
LOCK. BE ABSOLUTELY SURE THERE 1S NO BACK
FEED THRU ANY FEEDER CIRCUIT. GROUND THE
MAIN AND FEEDER CIRCUITS BEFORE TOUCHING
THE MAIN BUS, BUS PADRS OR PRIMARY CONTACTS.

fiain Bus Compartment

Remaove the covers from cach main bus compuartment and in-
spect the bus bars, primary contict supports and the insuliting
harriers and thro bushings. Al insulition should be clean with
no indication of varbon deposits.

Track paths or “treeing™ indicite arcas of high vollage stresy
and tasulation deterioration. All aged insulation should be re-
placed immediately or seheduled for replacement during the
next scheduled muintenance depanding on the severity of the
deterioration.

Remove the insulating beots from the primary contacts and
check the bolts Tor proper tighiness See Table 5, page 24 Jor
proper torque. Slight discoloration or tarnish of the sitver plate

is normnl and of no concern. Severe discoloration of the silver

phate 15 an indiciion of an improper or loose contact and over-
heatmg, Clean the disvoloration from the contact sorfaees of
ihe bus har and primsary contact.

oot Clean the

g vomanersad ey ;*x.wh.,h oF Jdnatisne

shiend contaer aufaces. CALTION: Keep vy from

sk v ST A and hreathing T e guantiies of apor il
axvassite Confact it shan Do notuse samdpuaser or otber abe

s abab wob soar o somane the viber plaie.

BHCUUIR el comatient 1o pemene sdust, spederwelia, 2.
e ol ihe ssuhion with a clean cloth Rephoce the dosulating

hoots suxd the somovable covers,

5-15kV METAL-CLAD
INDOOR SWITCHGEAR
SERIES 2

SQUARE [ COMPRNY

INSTRUCTION
FMANUAL 6055-1

Cable Compartment

Inspect the load connectors, stand-off insulators, primary
contact supports and all accessible cable terminations for
indication of insulation deterioration.

Remove the insulating boots (rom the primary contacts and
check for discoloration and  bolt tighteness, Clein the silver
plated contact surfaces if necessary and tighten in wecordance
with Tuble 5, page 24,

Vacuum cach compartment and wipe oft all insulation. Replace
e insulaing boots and the removable back covers.

Drawout Control Power Transformer Compartment

Withdraw the drawer 1o the tully withdraw position. [nspect the
moving and stationary primary and secondary contitcts and the
static ground coniacts. All contacts should be free of burning or
pitting marks and of any boild up of grease or dirt, und should
have bright shiny areas where the contacts have been made.
Clean the contact aurfaces and remove any burning or phiting
marks. Bath the stationwry primary and secondary contacts hurve
adjustable compression springs that can be adjusted if necessary
1o inerense cOMact pressure. ) '

Remove the current limiting fuses and inspect the tase chip and
fuse contact surfaces. Clean if necessary. Inspect the controt
power transformer for indication of insulation deterionion,
Tighten all bardware including the secondary contact wiring ter-
minals.

Vacuuwm the compartment and dranver and wipe off the insulition
and control power tunsfonmer with w clean dey cloth

Livhtly lubricate the moving primary and secamlary conacts
with Square D contact grease YPJC-7201. DO NOT USE NO-
OXIDE, METALLIC PARTICLE OR LOW TEMPERATURE
GREASES. DO NOT GET GREASE ON INSULATION OR
ON THE CONTROL POWER RANSFORMIER,

Sreu breaker ond saterloscd e dh

Fvapect the molded cise

A N7 braper operatem Replace the curent limting
BUT leave shie draver i the withdrawn posison andl e
pection and masuenance is completed

Drawout Voltage Transtormer Compartment

Withdriw the drwer o the sully withdrisen posstion, [spegt
the moving and stationary primary and secondary sontacts and
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the static graund contacts. All contacts should be free of bura-
ing or prting marks and of any build up of grease or dint, and
should have bright shiny areas where the contacts have been
made. Clean the contact surfaces and remove any burning or
pitting marks. The stationary primary contacts have adjustable
compression springs that can be adjusted if necessary 1o in-

VTEENE CORLCT pressure.

Remuove the current limiting fuses and inspect the fuse clip
snd fuse contact surfaces, Clean if necessary. Inspect the
woilape Lanstormer for indicaton of insulation deteriora-
gon, Clean ail hardware including the secondary contact

wiring termiols.

YVacuum the compartment and drawer and wipe off the insu-
fation and voltage transfonmer with a clean dry cloth,

{ighuly lubricate the moving primary and secondary con.
wncts with Square D contact grewse #PIC-7201 or 2qual
BO NOT USE NO-OXIDE. METALLIC PARTIC OR
LOW  JEMPERATURE  GREASES. DO NOT GLT
GREASE 0N INSULATION OR ON THE VOLTAGE
FRANSE GRAER,

Replace the current limiting {fuses, BUT leave the draver in the
withdrawn position until all inspection and maintznance iy
completed.

Drawout Fuse Compariment (Iif Supplied)

Withdraw the drawer 1o the fully withdrawn position. Inspect
the movang amd stationary fine and load contucts and the stutie
araund conlacts. Al contacts should be free of burning ar pit-
ting end any buildep of grease or dirt, and should have bright
hiny areas where the contacts have been made. Clean the con-
et surtaces and remove any hurning or pidng marks. The
stattonary Tine and laad contacts have adjustable compression
springs that can be adjusted i absolutely necessary.

Ramove the carrent linuting fuses und inspect the fuse olip and
suse contact surfaces: Clean if pecessary. Tighien all hurdware
meiuding the secondary contact wire terminals,

2 oonntral pover wansiormer will e located o the cable

eartneng of the e cofl and shoudd he anpzated for -

[N

srheledpan Fean amd A e the Jonneciiogs

fiatt

thent and ddrveer md owvee il ssind-ord

v ceap

Ssow H i, e loth

iy ubreoie the saovimy psoinng y and socondary s
wirre 1 contact grease #PIC-7201 0 or equal. DO XNOT
L NO-OXIDE, METALLIC PARTICLE. OR LOW 1
PERATURE GREASE. DO NOT GET GREASE ON
STAND-OFF INSULATORS.

LISk
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Replace the current limiring fuses, BUT leave the drawer in the
withdrawn position until all inspection and maimmtenance is
completed.

Circuit Breaker Compartment

Withdraw each cireuit breaker from its compartment and thor-
oughly inspect cach of the moving mecluunsms i the vompart-
ment.

The shutters, mechanism operated cell switeh and truck opera-
ted cell switch should raise and lower smoothly with no indica-
tion of hinding, twisting, hesitation or hung-up. Inspeet and
tighten their hardware if necessary

Primary contacts should be free of burning or pitting murks
and should have bright shiny surfaces indicating gomd contuet
with the cireuit breaker separable contacts, Slight discoloration
or tarnish of the silver plate on the primary contact is normal
andd of no concern. Severe discoloration of the silver plate is an
indication of excessive heating and should be corrected. Typi-
cal causes are: paor comtact between the eireuit reaker separa-
ble contacts and the primary contacts, loose hardware ar
otherwise improper contact at the bus copnection, severe aver-
current operating condition for an extended period of time or
imernal heating problems in the circait breaker. Eich possible
source of trouble should be investigated and corrected. Rated
5 ths. on cach end of cach finger of the main

contact jorce 15
separable contact.

Consuli the “Instablation and Muainienanee Log Book™ for the
condition of the primary contacts in the main bus und cable
compartments and for nperating history for that pardeuiary ctr-
voit breaker, If the problem is in the circuit breaker, it shonld
be tagped and given a thorough inspecticin and maintenance be-
fore returning to service. Clean the discoloration and tighten
the contact mounting bolis to the proper torque. Inspect the pri-
mary contact gh voltage mounting tbes and support insul-
ation Al insulation sheuld be clean with no indicition of rrack
recing™. eracks or other mechanical damage. Da-

naths or
marged insulation should be replaced tmmadiately or seheduled
far replocement during e next scheduled inspectuon and
antenance depending on the seveoty of the deteroration.

I't <Uodid be &

snd Whoudd Bare boghit shiny o

SR

trad

sontac i, lenn tie

with the cireuit bresgher <Didig

o remove graise ek dirt badd up ansd s

41

the bardware Relubnoome with aresa 0O R

Bt the tatonary controd poser peeoptiads The mobding

dwcoid be free of eracks) e femade contaers clean, and the o
setbly {ree i move the mounting bolts. DO BOT TIGHTEN
THE MOUNTING BOLTS AND PREVENT THE AS-
SEMBLY FROM FLOATING Clean the hoat and back sur-

faces of the receptacle to present contamination huild up

R
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Acuum the compartment and wipe off the primary contact
nigh voltage insulating whes and support insulation with a
clean dry cloth,

Lightly lubricate the primary stab and the ground contacts with
Square I grease #PIC-7201. DO NOT ALLOW GREASE TO
GET DIRECTLY ON THE PRIMARY HIGH VOLTAGE
INSULATING TUBES. SUPPORT INSULATION OR ON
FHE FRONT AND BACK OF THE CONTROL POWER
RECEPTACLE

Check all erminal block connections for laose hardware und
crimp-on ternnnal condition. The hinge wiring to the dour
showdd not be frayed nor have insulition dumage. und all wires
shuuld be contained in the hinge loop.

Compare the individual protective rclay setting with the relay
schedule and west cach relay with a st set to verify the seitings
and proper aperation. Consult the manufacturers liicrature for
detailed inspection and maintenance procedure for cach type of
retay.

I'he batteries and batiery charger (if provided) should be given
a thorough inspection in accordance with the manufacturer’s
recommendations. Reler to the manufacturer’s instruction
manual in the Job Instruction Manual {or cleaning, tightening
of terminals, water level, vie.

Circuit Breakers
Tyvpe FG-2 (SFq! and Type VAD-2 (Vacuum) circuit breikers
are minimal maintenance devices. The mterraptens are sexded

mechanisms mid do not reguire internal nspection or main.

IZIhnee,

Consult the individuad circuit breaker instruction and main-
renanee manual Tor cleaning. adjustments and lubrication,

Preparation For Return Jo Service

i sheiudd ot be necessary to Hi Pot the assenibly afier a nos-
sl tpection and saineconnee, BHQ TOMMARLE TSI

whvreshile . Conadt the nstalhstion oxd Moone-

wy ondigs,

cyremib hreakers, esceptbe snnn cirent breaker. i

b ponatiny it do ol ckine S pluse gl

o Fesas e msasreinatitg o e nmn Sas

LAt R
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Resistance measurements should be made with the same or
similar type megger that was used on previous testing i at all
possible. The resistance readings should be no lower than
when originally instalied and will probably be higher because
of the way the testing is being done. Lower resistance readings
are an indication of possible insulation deterioration that was
missed during the inspection and maintenance. Localize te
prublem, vorrect and retest before putting the assembly into

service,

If proper pravious resistance mcasurement records are not kept
refer o fable 4. page 23 Jor MINIMUM ACCEPTABLE
READINGS.

Ruck all of the cireait breakers to the TEST DISCONNECT
position with their secandary control power plugs engaged
and close the companment doors. fasert the conirol power
transformer ind voltage tansfermer drovers in the vperaite
pasition.

Close the main sourcg/sources of power and operate cach cir-
cuit breaker clectrically tn the TEST/DISCONNECT position
CAUTION: THE MAIN BUS AND ALL HIGH VOLTAGE
PARTS MUST BE CONSIDERED HOT AND IN OPERA-
TION AT THIS TIME,

ACCESSORIES
Circuit Breaker Lift Truck (Figure 20)

One cireuit hreaker it cruck s required for sach two-tngh
assembly. It s intended 1o be used tur the cireuit hreukers
in the top compartments of the two high cells, but it may
also be used for the Juwer compartments,

The cridle is ruised and lowered by seif-braking worm and
proion drive system with o wineh uad wire cable. No rchet
refease ar locking s reguiraed due o she avtomatic load rotain-
ing cluich fmdure. A cJockwine yotation of the taindle raraes

the cradle and counterviockwise towersar,

ronsard the gl

i itz o ith 1l

L] ot congni

wse the disconnect postiion toh and ol rhe Chonst

sker directly Trom the compartment onto the cradle and
pall forward untdl the cirenit Breaker T truck

anepoad.
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Figure 20
Breaker Lift Truck
DO NOT RAISE THE CRADLE AND MOVE THE LIFT
FRUCK UNLESS THE CIRCUIT BREARKER/LIFT TRUCK
LATCH IS ENCAGED AND IS HOLDING THE CIRCUIT
BREAKER SECURELY AGAINST THE FRONT OF THE
LIFT TRUCK AND THE BACK.UP SAFETY CABLE IS
FIOOKED 1O THE BREAKER FRONT HANDILE,

T'he circuit breaker/1ift truek fateh may be refeased when the
cireuit bicaker iy lowered to the tloor tevel, An access hole s
provided in the veadle front panel o cusity reach the cireuit
breakerdift truck lich.

Sew tised wheels on the compartent side and two awivel
ker Lt ek pro-

heels an the cpenitor side of e Chieait bres
ide o mancus orability molnnted aisle pace
Fol e P e bt

{ caution

T e S

PUBRIC VTION OF ANY KIND MUST SO COME
PSOCONTALTY WITH THLE LOAD RUTAINING
I
Tast Cabinet (Option) (Figure 21)

An optional wall mounted test cabinet may be furnished if
specified in the users specification.

. SQUARE ) COMPANY 29

Figure 21
Breakar Test Cabinet

he test cabinet consists of a small enclosure with a Power
ON-QFF woggle switch, White Power-On indicating light, Red
Ciscuit Breaker Closed indicating, Green Clircuit Breuker
Open indicating light, Close and Open pushbuttons and an 8
foot cable with i Sécondary Control Power Receptacle.
Mount the test cabinet on a wall approximately 4 feet ubove the
flooe. The location must allow for sufficient working space W
move a circuit breaker in and out, w0 be able to casily got
around the circuit breaker, and 1o be able w manually insert the
cable mounted secondary control power receptacle on o the
circult breaker mounted secondary control power plug. Con-
sult the customer drawings for the external power connections
and requirements necessary for the cabinet. A convenient ter-
minal block iy provided inside the wst cabinet for these connee-
tions.

Ground And Test Device {(Option)

Two types of ground and test devices are available:
(1} Manual
1) Automatic

Munual ground and test devices are designed to mechanically
and electrically withstand their rated short circut current for
lwo secands.

Automatic ground and test devices are designed w close into
and mechunically and electricully withstand their rated short
circult current for two secands

Ground and test devices are catety devices, tphoadly used Tor

a) Grovsding of ciconnts daor

PNl nenee
nerivds
M Connection points lor appiving coliage Tor Bepet e

gk cable estg,

v Avcess o both b sond oad ade e o
SRS Lestny,

Gy Conpection ponits for ameraency conaection of an -
terrgte power sourie duiing o protosged unscheduled o
wrheduled main power source autage.

Complete deseripion, operating instuctions and mmntenance
information is included in separste Ground and Test Devices
instruction Manual,




INSTALLATION AND MAINTENANCE LOG BOOK

An installation and mainienance log baok should be started and
kept current for reference. The log hook may be only a lovse
leaf note book, hut if good entrics are made it becomes i reliable
searce of infornuation when maintenance is performed as well as
a yuide 10 when immediate or normally scheduled maintenance

is required.
Typical installation and start up entries are;
Date of installation and contractor or workman names

List of problems (if anv) during installation, and uny parts
dumaged und repluced or modification made.

Date of pre-start up check, checks made. resistance or Hi Pot
results and contrictor of workman's names.

Dite of start up and acceptance and names of personne] in-
volved.

Clreuit breaker seriad numbers with operation counter reading
tor cuch. and cireuit identification.

Typical operalional entries are:

[ates of unscheduled outages due to madn source of power {ail-

ure.

RN

—
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Dates of severe thunder and lightning storms in arca.

Dates of individual circuit breaker operation due o protective
relay opening, with relay operated and cireuit dentiticition.

Dates and description of abnormal sounds, vibrations, v,
within the assembly, and action taken.

Dates of variations in meter readings and possible reasons,
Typical maintenance entries are:

Date of maimienanee and workman’s naumes,

Cireuit breaker serial numbers with operation reading {or each,
operations since start up/ last maintenance and circuit
dentification.

Specific list of all maintenance work done.

Speeific hist of any parts 10 be replaced or work to be done im-
mediarely or at next mainenance period.

List parts ordered, when reccived, where stored, ¢ie.

The log book, complete instruetion manual and a camplete set of
as-installed costomer drinvings should be kept together in one
safe place {prefersbly in the metal-clad switchgear as-
sembly area) and available for use and reference by authorized
personnel.
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MANUAL 60551 INDOOR SWITCHGEAR
SERIES 2

INSTALLATION AND MAINTENANCE LOG

Instaliation & Start Up Record

Mate Received . Carrier
Condition Received
Shipping Damage

Damage Claim Fijed
Shortuges

Sauare D Field Office Noufied Salesman
Rigging Contractor
Riggers Names
Dawe Instatled
fnstallation Conteagtor
Elegtnciuns Nannes

Installation Problems

Parts Damaged or Replaced

Field Moditicatinns
Date Pre-Start Up Check
Electrictans Numes

Chacks Mude

Resistance Measurement Eguipment Used

Hesistance Measurements
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5-15kV METAL-CLAD INSTRUCTION
INDOOR SWITCHGEAR MANUAL 6055-1
SERIES 2

INSTALLATION AND MAINTENANCE LOG
Installation & Start Up Record

Circuit Breakers Serial Numbers Operation Counter Cirenit

Date Relavs Set
Refuy Test Equipment Used
Relay Technician
Daie of Surt Up
Start Up Engineer
Approved By
Accepted By
Notes
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INSTRUCTION 5.15kV METAL-CLAD
MARUAL 6055-1 INDOOR SWITCHGEAR
SERIES 2

INSTALLATION AND MAINTENANCE LOG

Maintenance Record

Date
Electricians Names
Circuit Breakers Serial Number Operation Counter Circuit

Maintenance Done
Drawout Fuse Drower

Drawout PT, Drawer

Drawout Fuse Drawer

Main Bus Compartments

Cable Compartments

Circuit Breuaker
Compartments

Circuit Breakers
Serial Number Work Done

Reliays Sct

Notes

ite

Pusvhase Onder Nundwr

Ordendd — o e e vt

e Recenvad - e e N
Stored AL
Wyurk 1o he done at — S

NMext Maintenance _
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SERIES 2

INSTALLATION AND MAINTENANCE LOG

Operstional Record

Date Notes

INSTRUCTION
MANUAL 8055-1
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Attachment B

KPSC Photographs of Accident Site
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Attachment C

KPSC Map of Accident Site



Delorme Street Atlas USA® 2010

—
: &Charlestg,wn/

e it
Chip River
P AT
/!’,’ -
7§harlestown
“Slale
" Park

Slmpﬁbnvme R

: _———-—‘-“,'ﬁ.‘
~Forest Hms" g :
‘/ o

L]
(]
)
1
4
: H
Fishervilie '
LAl 0 B
“ . FINGHVILLERD 1353

Flnchvll!e ;
9\\
Wﬂaw.!ﬂand

e ’g’;;’é"'ée’vmﬁ/;o Tl

{Taylarsyille

Salt Rivas Bultiy | j
MGUNT“WASHINGTON RD //QV Steve Kmrzso've(

Co Center/EXRPC

Ry g : R :lf;"nl v Sch, ;
Data use subject {o license. o , : S:cale 1 ;200.00‘0 '
© Detorme. Delorme Streel Atlas USA® 2010 wieew | T o i
1"=316mi Data Zoom 10-0

www.delorme.com



Attachment D

Victim Interview Notes



James Willis, Victim of November 9, 2010 Accident, Inferview
December 14, 2010
Persons involved in interview:

James Willis, Victim of Accident, LG&E

Curtis Stratton, Union Representative, LG&E
Beth McFarland, Manager, Substations, L. G&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. Wiliis 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



Lonnie E Bellar

VP - State Regulation an

Louisville Gas and Electric Company
220 W. Main Street

P. O. Box 32010

Louisville, KY 40202

Service List for Case 2011-00097



