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TYPE CB 
PAD-MOUNTED CAPACITOR BANK

15kV
INSTRUCTIONS FOR INSTALLATION & OPERATION

Federal Pacific Pad-Mounted Capacitor Banks (Type CB) include an incoming section (at left) with provisions for connection of separable insulated connectors 
to a three-phase set of single-pole power fuses (expulsion or current-limiting type) isolated by a barrier system, a socket for a controller and a fused-voltage 
transformer supplying control power.  A live-front section (at right) is secured behind a barrier system that effectively minimizes exposure to energized 
components.
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If you do not understand any portion of this instruction bulletin 
and need assistance, contact Federal Pacific at 276-669-4084.

Replacement Instructions & Labels

If you need additional copies of this instruction bulletin, contact 
Federal Pacific at 276-669-4084. 

It is important that any missing, damaged, or faded labels on 
the equipment be replaced immediately. Replacement labels 
are available by contacting Federal Pacific.

Safety Information
Understanding Safety-Alert Messages
There are several types of safety-alert messages which may appear 
throughout this instruction bulletin as well as on labels attached to 
the pad-mounted switchgear. Familiarize yourself with these types 
of messages and the importance of the various signal words, as 
explained below.

Qualified Persons

The equipment covered by this publication must be selected for a spe-
cific application and it must be operated and maintained by Qualified 
Persons who are thoroughly trained and knowledgeable in the instal-
lation, operation, and maintenance of underground power distribution 
equipment along with the associated hazards that may be involved. 
This publication is written only for such qualified persons and is not 
intended to be a substitute for adequate training and experience in 
safety procedures for this type of equipment. Proper installation is 
the responsibility of the operating and construction personnel and 
the utility performing and authorizing the work. Completion of these 
instructions implies no further warranty by the manufacturer.
A Qualified Person is defined in the National Electrical Code (NEC/
NFPA-70) as:
One who has skills and knowledge related to the construction and 
operation of the electrical equipment and installations and has received 
safety training to recognize and avoid the hazards involved.
The specific electrical safety training requirements to be considered a 
qualified person are detailed in NFPA-70E, Article 110.1(D), Employee 
Training. Some of the requirements from the 2012 edition are shown 
below.  For the specific detailed training requirements for a Qualified 
Person make certain to refer to the most recent applicable edition.

These training requirements would include, but are not limited, to the 
following key points:
• The skills and techniques necessary to distinguish exposed energized 
parts from other parts of electrical equipment.
• The skills and techniques necessary to determine the proper approach 
distances corresponding to the voltages to which the qualified person 
will be exposed.
• The proper use of the special precautionary techniques, personal 
protective equipment, insulating and shielding materials, and insulated 
tools for working on or near exposed energized parts of electrical 
equipment.
• Tasks performed less often than once per year have additional train-
ing requirements.
These instructions are intended only for such qualified persons. They 
are not intended to be a substitute for adequate training and experi-
ence in safety procedures for this type of equipment. Additionally, 
the recommendations in this instruction bulletin are not intended to 
supersede or to take the place of established utility safety guidelines 
and established practices. If there is any question, consult with your 
foreman or supervisor, as appropriate.

Please refer to OSHA 29 CFR 1910.399 and NFPA 70E Articles 100 and 110.

WARNING
 

NOTICE
NOTICE is used to address practices not related to physical injury.

SAFETY 
INSTRUCTIONS
Safety Instructions (or equivalent) signs indicate specific safety-
related instructions or procedures.

DANGER indicates a hazardous situation which, if not avoided, will 
result in death or serious injury.

DANGER

WARNING
WARNING indicates a hazardous situation which, if not 
avoided, could result in death or serous injury.

CAUTION
CAUTION indicates a hazardous situation which, if not avoided, 
could result in minor or moderate injury.

Following Safety Instructions

Thoroughly and carefully read this instruction bulletin before instal-
lation of the pad-mounted switchgear, before switching or operat-
ing the switches or fuse mountings in this equipment, and before 
performing any maintenance on the equipment.

NOTICE

Safety Precaution
DANGER

Federal Pacific Fuse Mountings in conjunction with appropriate 
fuses are designed to protect equipment and to disconnect faulted 
equipment from the system. The fuses cannot protect personnel 
from injury or electrocution if contact is made with energized 
circuits or hardware.
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Introduction
Federal Pacific Pad-mounted Capacitor Banks (Type CB) are designed 
to make installation, operation and maintenance as simple as possible 
and to provide dependable on-the-line service.

High quality materials and careful workmanship have been combined 
to provide the best capacitor bank available. The capacitor banks have 
been thoroughly inspected and adjusted at the factory. However, suc-
cessful operation depends on proper installation and care.

This manual has been written to assist you in obtaining long and 
economical service from your switchgear.

Read this manual before installing and operating your switchgear.

Receiving
Upon receipt of the equipment, check each item received for shipping 
damage. Each item should be checked against the shipping manifest 
to assure that the proper number of items were received.  Should 
any shortage or damage exist, to maintain the warranty a claim must 
be filed immediately with the carrier, (by making note of the damage 
on the shipping papers) and the Federal Pacific agent or sales office 
must be notified.

Handling
The capacitor bank is securely mounted to a sturdy shipping pallet with 
provisions for forklift use in removing the unit from a truck. The forklift 
truck used must have the proper lifting capacity and the forks must 
extend completely through the skid to avoid damaging the equipment.

Removable lifting plates are provided to allow the use of hooks to 
lift the complete enclosure. The lifting device should be arranged to 
evenly distribute the lifting force between the lifting plates.  

Do not lift at an angle less than 60° from the horizontal. See Figure 
1. Failure to comply with this requirement may result in damage 
to the equipment.

Storage
The capacitor bank as received may be wrapped in a protective plastic 
film.  

To avoid damage to the enclosure, the protective film must be 
removed for outdoor storage of unit.

Export or special packing is available as an option based on customer's 
requirements and special conditions. Separate instructions are avail-
able for these situations.

Figure 1.  Lifting Method

General Description
Pad-Mounted Capacitor banks typically consist of a series connected 
arrangement comprised of a three (3) phase set of fuses, three (3) 
single-pole vacuum capacitor switches, reactors, individual capaci-
tor fuses, and a three-phase bank of capacitors along with a single 
fused-voltage transformer (tapped to one phase) supplying control 
power to a controller protected by a low-voltage circuit breaker. When 
used in conjunction with power fuses, expulsion or current-limiting 
type, and other protective devices and controls the Type CB Capacitor 
Banks provide a compact, efficient means to provide voltage control 
on underground power distribution systems.

Security Features
The Federal Pacific Type CB pad-mounted capacitor bank  incorpo-
rates a number of security features to minimize hazards to operating 
personnel.

1. Rugged 11-gauge steel, all welded construction of the enclosure, 
roof, and doors assures a tamper-resistant design.

2. Padlockable switch operating pocket handles and doors with 
security bolts provide user-controlled access.

3. Switch position indicators positively verify switch position.
4. Provisions to padlock switch in open or closed position permit user 

controlled switch operation. (Optional)
5. Key interlock to ensure a predetermined sequence of mechanical 

operations. (Optional)
6. Warning signs and labels, both external and internal, which indicate 

potential hazards to personnel.

CAUTION

NOTICE
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Door System
The automatic door latching feature furnished on the main doors 
provides ease in opening and closing of the doors.

Auto-Latch Features
Features of the Auto-latch system are:

 • Automatic 3-point latching upon door closure. See Figure 2.

 • After unlatching on opening, the door is automatically set for 
latching upon door closure.

 • Unlatching is only accomplished by rotation (in either direction) 
of a captive pentahead (or hexhead) actuator bolt through an arc 
of approximately 60 degrees.

 • The door padlocking provision prevents unlatching the mechanism 
until the padlock has been removed.  Padlocking also secures the 
door to the cabinet enclosure.

 • A stainless steel protective cover guards the padlock from tamper-
ing. Also, access and visibility to the actuator bolt is only possible 
after the padlock has been removed.

 • A closed, latched, Auto-latch door can successfully withstand a 
"pull" greater than 600 pounds at any point on the door. 

Figure 2. Auto-latch mechanism with 3-point 
latching on door closure.

Auto-Latch Operation
Opening:

1. Remove padlock (see Figure 3) and raise protective cover exposing 
security bolt. See Figure 4.

2. Using a standard 3/4 inch socket for hexhead security bolt or 
standard pentahead socket for pentahead security bolt, rotate 
the captive actuator bolt head in either direction until latching 
mechanism has tripped. See Figure 5. Do not use power tools to 
operate the security bolt.

3. Open door and secure with door keeper.

Closing:

1. Replace or release door keeper and close door with a firm brisk 
push. Mechanism will automatically latch.

2. Install padlock through protective cover tab and enclosure tab.

Figure 4.  After removing 
padlock, raise cover to access 
security bolt.

Figure 5.  Use standard 
pentahead socket (or hexhead 
socket if optional hexhead 
bolt is specified) to turn bolt. 
Rotate bolt clockwise  or 
counter-clockwise to release 
three-point latch and charge 
for subsequent door closing. 
Do not use power tools to 
operate the security bolt.

Passive-Latch Operation
The left door of each double-door set on the pad-mounted switch-
gear is referred to as the passive door because it does not include 
an active latching system having moving parts. Instead, the passive 
door includes two hand-actuated latch pivots — one at the top that 
rotates out and down, and one at the bottom that rotates out and up. 
See Figure 6 and feature item 14 on Pages 8 and 9. Each latch pivot 
secures onto a bolt that has a nut positioned on it so that the latch 
pivot is sandwiched between the nut and the flange of the passive door. 
The latch pivots are thus held very tight and snug so that the passive 
door will be secured in place while also presenting a fixed location on 
which the automatic door latches can be closed. Thus, the latch pivots 
may require some effort to move them off the bolt, but the pressure 
can be relieved by simultaneously pushing on the passive door while 
pulling on the latch pivot.

Figure 6.  The passive door is secured by two hand-operated latch pivots. Each 
latch pivot rotates over a bolt and is tightly sandwiched between a nut and the 
flange of the passive door. To free latch pivot, push with full weight on passive 
door while simultaneously pulling on latch pivot.

Figure 3.  Always padlock 
enclosure door when work is 
completed or when leaving 
the work area.

NOTICE
Do not use power tools to operate the security bolt.
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Installation
Each unit is shipped with this instruction bulletin which will be located 
inside the incoming termination compartment door.  These instruc-
tions should be reviewed prior to placing unit on pad.

Placement of Unit
Remove unit from shipping pallet per handling procedures of Page 
3 (Figure 1). When unit has been correctly oriented and placed on 
pad (Figure 7), verify that unit is level and shim if necessary between 
unit base and pad. Secure unit to pad using four (4) tie-down clips as 
furnished (see Figures 8 and 9). Check compartment door operation 
for any binding due to enclosure distortion and re-shim if necessary. 
A recessed grouting should then be applied between unit base and 
pad to prevent entry of foreign objects.

Barrier Removal
The use of interphase, phase-to-ground hanging front barriers and dual 
purpose barriers enhances the operation of pad-mounted capacitor 
banks by field personnel. The standard barrier system may include an 
optional barrier system for power fuses with dual-purpose barriers. 
Incoming current-limiting fuses are mounted behind a removable 
clear polycarbonate barrier.

Figure 8.  Typical Anchor Bolt Location

Figure 7.  Typical Pad Layout

Removal of the fuse dual-purpose barriers is readily accomplished as 
follows:

1. Completely disconnect the unit from all power sources.

2. Open main door (see Door System on page 4)  and secure with 
door keeper.

3. Lift off Front Barriers (see feature 13 on pages 8 and 9) may be 
removed and installed by grasping the loops at the top center 
of the barrier and placing guide slots on (or removing from) the 
storage hooks.

4. Remove the dual-purpose barriers from their normal hanging posi-
tion (see instructions as described in the steps under "Disconnect 
Fuse Operation" on page 13).  

5. Test for voltage, and ground the unit using the user's standard 
practice procedures and using grounding clamps suitable for the 
short-circuit rating of the equipment.

6. Following removal of the fuses (see "Disconnect Fuse Operation" 
on page 13) dual-purpose barriers can be installed in the alternate 
slide in position. See Figure 17. Dual-purpose barriers can be moved 
directly from the slide-in position to the normal hanging position. 
See Figure 18. In addition, dual-purpose barriers can be lifted off 
(or placed on) the storage hooks using a universal pole equipped 
with a grappler tool. See Figure 15 and Figure 17.

When removing barriers, care must be taken to keep the barrier 
clean and dry. Contamination on barrier can lead to tracking and 
arcing. Clean off any contamination with a non-alcoholic cleaner 
that does not leave any residue.

WARNING

Dual-Purpose Barriers should not be left in the slide-in position 
for more than one week. Accumulation of contamination on the 
barrier may cause tracking that can ultimately lead to a flashover.

WARNING

NOTICE
Installer shall provide appropriate clear working space, as required by 
applicable codes and/or work practices, to allow installation, opera-
tion, inspection, and maintenance of the switchgear.

Figure 9.  Bolting Units to Pad

Cabinet

Recommended Pad Section

4 Tie Down
Plates Provided w/Unit

5/8-11 Anchor
Bolts (by others)

12

18

1 1/2 Min

(See specific unit 
drawing for dimensions)

Type CB
Recommended Pad Layout

Terminal Locations

Corner Detail

Base of Cabinet
Anchor Bolt

Customers Pad

4
2

4
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Figure 10. Pad-Mounted Capacitor Bank — Features of the termination compartment and circuit diagram.
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 1. Ventilated at Roof—Ventilation maze helps keep interior dry.

 2. “No-Drip” Compound – Coating insulates underside of roof to 
control condensation.

 3. Cross Break on Roof – Provides slope to roof to keep moisture 
from collecting on top.

 4. Ventilated at Doors – Deep overlapping of doors with enclosure 
door-opening flanges develops a ventilation maze to increase 
air movement inside while restricting penetration.

 5. Gasket Bumpers – Around door opening on flanges protect finish 
from metal-to-metal contact.

 6. Stainless-Steel Windbrace – Secures doors open from wind-
blown closure.

 7. Automatic Door Latches – Self-latching, self-resetting three-
point arrangement has no fast moving parts to snag person-
nel; automotive-type door latches pass NTSB automotive test 
requirements.  Moving parts, springs and bushings are stainless 
steel. 

 8. Hazard Alerting Signs – Necessary warnings are provided on 
long-life labels

 9. Stainless-Steel Hinges and Pins – Ensure proper door operation 
without sticking.

 10. Enclosure Ground Pad – In termination compartment, allows 
connection of concentric neutrals and enclosure ground rod.

 11. Ground Bus – Round edge copper bus across full width  of 
compartment  allows connection of grounds.

 12. Ground Rod — Allows ground clamp to be placed on ground bus 
and on ground stud on fuse hinge bus. 

 13. Expulsion-Type Power Fuses– Behind barrier, provide back-up 
protection for capacitor bank if current-limiting fuses are not 
functional or back-up means to isolate capacitor bank if capacitor 
switch is not functional. Fuse would not be removed if capacitor 
bank is energized. Wait five (5) minutes or longer after bank is 
de-energized before moving fuses.

14.  Dual-Purpose Barriers — Can be lifted off and inserted in the open 
gap.

 15. 200 Ampere Bushing Wells – Federal Pacific cycloaliphatic bushing 
wells meet ANSI 386 requirements; accommodates all brands of 
inserts and elbows – not to be operated when capacitor switch 
is closed. 

WARNING
Load-break 200A elbows are not rated to break any substantial capaci-
tive load. Do not move separable insulated connections or fuses unless 
the capacitor bank has been disconnected for at least five (5) minutes, 
in order to allow the discharge resistors to dissipate the voltage.

Dual-Purpose Barriers should not be left in the slide-in posi-
tion for more than one week. Accumulation of contamination 
on the barrier may cause tracking that can ultimately lead 
to a flashover.

WARNING

WARNING
Before energizing the switchgear, remove all yellow and red 
shipping caps on bushings and bushing wells, and replace 
them with a suitable system of insulated separable con-
nectors (elbows), insulating protective covers, or plugs, as 
appropriate.

Failure to replace the shipping caps may result in flashover, 
equipment damage, serious personal injury, or death.

 16. Optional Bushing-Well Inserts (not shown)— Accommodate 
200-amp separable insulated connects for isolating capacitor 
bank when moved to standoff bushing.

 17. Optional Standoff Bushing (not shown)— Provides position for 
parking of separable insulated connector when removed from 
bushing-well insert. Separable insulated connector is not to be 
removed when capacitor bank is energized. Remove separable 
insulated connector only after bank has been de-energized for 
five (5) minutes or longer, allowing capacitors to fully discharge.

 18. 11-Gauge Steel Enclosure — Provides exceptionally tough, elec-
trically bonded, durable enclosure protecting components from 
vandals.

 19. Fused-Voltage Transformer — Mounted behind barriers. Top 
and front barriers are removed by turning captive wing bolts.

 20. Control-Power Switch – Allows on/off control of power to 
mounting ring, controller and vacuum switch plus protection 
for low-voltage secondary circuits.

 21. Parking Stands — Allow installation of standoff bushings to ac-
commodate elbows removed from energized connector interface. 

 22. Removable Clear Polycarbonate Barrier (optional ) – Secured 
to enclosure with penta-head bolts; lifts off to provide access 
to fuses.  Red GPO-3 insulating fiberglass barriers are standard.

 23. Pivot Latches – Secure passive door tightly in position to pro-
vide a stable location onto which the automatic door latches 
will attach, keeping the doors fixed in position when closed and 
padlocked. Also see pages 5 and 8.

 24. Provisions for Controller – Option available to provide mounting 
ring and controller on inside of door, as pictured, or on side of 
enclosure.

 25. Isolated Low-Voltage Compartment – Small enclosure contains 
terminal blocks for low-voltage control power wiring for control-
ler and vacuum capacitor switches.

Do not assume that the capacitors capacitors are de-ener-
gized until they have been tested for voltage and grounded (or 
shorted) in accordance with accepted operational practices.

DANGER
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COMPONENT COMPARTMENT FEATURES
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Figure 11. Pad-mounted Capacitor Bank — Features of the component compartment.
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 1. Lifting Angles – With protective non-hygroscopic material to 
keep angles from scratching enclosure during handling and 
installation. Bolt hole is blind tapped.

 2. Louvers (Optional Feature) – Provide additional ventilation for 
enclosures in areas requiring increased air circulation — placed 
on side of enclosure (not visible).

 3. Enclosure and Finish – Exceed security requirements in ANSI 
C57.12.28.

 4. Stainless-Steel Door Handle – Hinged cover blocks access to 
penta-head bolt until padlock is removed.

 5. Nameplate and Signs – Provide pertinent unit information and 
optional signs furnished as requested by customer.

 6. Gasket on Flange – At  bottom of enclosure provides protection 
during installation; seals enclosure bottom to pad.

 7. Ground Bus – Flat round-edge copper bus for enclosure ground 
full width of door opening.

 8. Ground Braid – Provides ground path from capacitor mounting 
bracket to ground bus.

 9. Stranded Solid-Copper Wire-Cable Bus – Provided as standard 
for interconnecting components; aluminum and copper bus are 
optional.

 10. Capacitors – Sized to meet bank requirements with copper 
cable as bus interconnecting ground bushings.

 11. Insulator and Bushing Wells – Manufactured by Federal Pacific 
of cycloaliphatic epoxy provide long life and durability in all 
environments.

 12. Hinge Mounting Brackets – Secured to capacitors allow ca-
pacitors to pivot out horizontal for replacement. An option 
is available to add a second set of brackets and capacitors to 
increase the capacitor-bank rating to 2400kvar.

 13. Front Barriers – Hang on hooks to cover the complete door 
openings and provide isolation from immediate exposure to 
high voltage when opening the door. Haylar loops allow the 
barriers to be lifted off to access the interior. Barriers should 
only be removed after the capacitor bank has been switched 
off, allow five (5) minutes or more to pass so capacitors will 
self discharge, test for voltage and ground. Barriers are shown 
removed from hooks and balanced in door opening.

 14. Passive Door – Shown with optional pivot latches. Secured 
closed with penta-head bolts and is overlapped by active door.

 15. Finish – Standard Color is Munsell No. 7GY3.29/1.5 Dark Green 
(optional colors available such as the light grey shown).

 16. Reactors – One per phase to limit in-rush currents and fault 
current.

 17. Mounting Provisions for Antenna – Opening in roof is tem-
porarily plugged with a gasketed bolt, washer and nut, which 
are removed when antenna is installed. Inside, a backup plate 
isolates the antenna base and associated wiring.

 18. Capacitor Switch – Single-pole manual switching or switched 
bank with controller for capacitor circuits.

 19. Removable Clear Polycarbonate Barrier – Secured on hooks 
to enclosure; lifts off to provide access to capacitor switch. 
The toggle lever to trip the capacitor switch open is accessible 
through openings in the barrier, allowing a universal pole with 
an appropriate fitting to be inserted into the hole to engage 
the trip lever.

 20. Current-Limiting Fuses — Mounted in line with and bolted to 
the bus. These fuses provide current-limiting protection for each 
individual capacitor to avoid case rupture. Unit is shown with 
a metal shipping support installed and is removed before fuse 
is bolted in place. An installed current-limiting fuse is shown 
at inset.

 21. Capacitor Ground Cable — Stranded solid-copper ground cable 
connects capacitors to unit ground bus.

 22. Shipping Brace — Supports capacitors during transit — remove 
wood brace before energizing bus.



1075 Old Airport Road • Bristol, VA 24201   Phone (276) 669-4084 • FAX (276) 645-8206 • www.federalpacific.com • ISO9001:2015

SECTION IB-7D-750
INSTALLATION & OPERATION INSTRUCTIONS
PAD-MOUNTED CAPACITOR BANKS TYPE CB
AUGUST 2022, VER. 2.1

PAGE 10

     

REMOVE PACKING MATERIALS
After the unit is installed in position and anchored down, remove 
packing materials that were installed to stabilize components during 
shipment. Packing materials to be removed include:

1.  Tie wraps on barrier loops. See Figure 12 (a).

2. Wood wedge. See Figure 12 (b).

3.  Wood stud on capacitors. See Figure 12 (c).

4.  Galvanized-steel straps at each capacitor that serve as shipping 
brackets and secure the two ends of the bus sections where the 
current-limiting fuses are to be installed. If capacitor fuses are 
already installed, the straps will not be in position. See Figure 12 (d).

COMPONENTS SHIPPED LOOSE
After the unit is installed in position and anchored down, remove, 
assemble and install components packaged separately and placed 
inside the unit for shipment. Components that may be shipped loose 
include the following:

1. Expulsion-Type Power Fuse Units – Shipped on the door in the fuse-
unit storage compartment. See Figure 13 (a).  

2. Fuse-Unit End Fittings – Placed on the pallet between each fuse-
mounting compartment. Instructions for assembly of the fuse units 
and the end fittings are contained in each fuse-unit. See Figure 13 (b).   

3. Current-Limiting Fuses – Boxed individually and placed adjacent to 
the capacitors. See Figure 13 (c).    

4. Accessories for Separable-Insulated Connectors – If not installed are 
shipped boxed and placed inside the unit. Instructions for installation 
of these accessories are contained in the individual boxes in which 
they are packaged. See Figure 13 (d)

Figure 12.  Pictured above are packing materials that should be removed before 
energizing the capacitor bank.

Figure 13.  Components that may be shipped loose in the unit are pictured 
above and include the fuse units (a), end fittings (b), current-limiting fuses 
(c) and accessories for separable-insulated connectors (d).

 c  d  

 a  b  

 c  d  

 a  b  

The installation and operation procedures described on the following 
pages are only to be performed if the unit is completely de-energized, 
tested for voltage and grounded.

DANGER
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INSTALLATION OF CABLES & CABLE 
ACCESSORIES
Install bushing well inserts, standoff bushings, insulated protective caps 
and insulated separable connectors in accordance with the instruc-
tions provided by the manufacturer of the specific component. Make 
certain to remove dust caps supplied over bushing wells. Dust caps 
are not insulated and must not be left on any energized component. 
See features 16 and 17 on pages 6 and 7.  

LOW-VOLTAGE CIRCUITS
The low-voltage secondary circuits are switched and protected by 
the low-voltage circuit breakers mounted on the switch-board panel 
adjacent to the left fuse mounting and above the barriers that isolate 
the fused-voltage transformer.  

The low-voltage circuits are energized by the 1.5kVA fused-voltage 
transformer and supply power to the three (3) capacitor switches 
and the controller. Turning the low-voltage circuit breakers ON/OFF 
opens and closes the circuits to the switches and the controller. 
Terminal blocks for the secondary circuits are isolated in the low-
voltage compartment that is mounted just above the switch-board 
panel. The circuit breakers should be opened anytime work is to be 
done on the low-voltage circuits. See Figure 14(a).

Figure 14.  Low-voltage secondary circuits are switched and protected by the low-voltage circuit breaker pictured in (a). The fused-voltage transformer is 
isolated behind the barriers (b) and is accessed by removing the top barrier (c) and the front barriers (d) which are secured in place using the wing and once 
removed provide access to the fuse and voltage transformer (e).

 a b c d e

Control Socket
A customer specified control socket is typically provided to accom-
modate the capacitor-bank controller that is furnished and installed 
by the customer. Provisions for an antenna can also be furnished as an 
option. The antenna provision will include an internal back-up cover 
to isolate the interior if the antenna is damaged. Refer to feature 24 
on pages 6 and 7 and feature 17 on pages 8 and 9.

FUSED-VOLTAGE TRANSFORMER
Access the fused-voltage transformer through the compartment that 
is enclosed by red fiberglass barriers at the left side of the termination 
compartment. See Figures 14(b) through 14(e). The top and front bar-
riers are secured with wing-nut bolts that are captive on the barriers. 
Remove the tie wraps that secure the current-limiting fuses in place.  
Make certain secondary circuits are properly connected. Reposition 
the compartment barriers in place and secure them by tightening 
the wing-nut bolts.  WARNING

Opening vacuum capacitor switch does not de-energize 
low-voltage circuits.
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The fuse mounting has an integral disconnect device that permits 
isolating the capacitor bank after the capacitor bank has been switched 
off using the capacitor switches, de-energized and allowed to fully 
discharge. An ordinary universal pole of appropriate length for the 
voltage involved and equipped with a grappler tool used to perform 
the isolating operations. 

Preliminary Check Before Energizing

The following preliminary check must be performed with the unit 
completely de-energized and isolated from voltage. Any attempt to 
perform this check with the unit energized may result in electrical 
arc flash that can cause equipment damage, personal injury or death.

1. Assemble the end fittings on the fuse units in accordance with the 
instructions provided with the fuse unit that is being used.

2. With the fuse assembly properly installed in the hinge of the fuse 
mounting and the grappler prong positioned in the pull ring of the 
fuse end fitting, move the fuse toward the closed position. Make 
certain that the contact rod (see Figure 21a on page 14) at the top of 
the fuse-assembly end fitting engages the face of the latch pawl at 
a location ABOVE the bottom edge. (See Figure 21b.) If the contact 
rod does not properly engage the latch face, an inspection must 
be performed to establish what adjustment is necessary.

3. Verify that the fuse assembly is assembled correctly, consistent 
with the fuse manufacturer's instructions. 

4. In addition, with the fuse assembly fully closed and latched, the 
fingers on the upper end fitting must be behind the ramp on the 
latch housing (see Figure 21b). Furthermore, the gap between the 
ramp and the fingers must not exceed 1/8" (see Figure 21c and Figure 
21b).

5. Make certain there is no play in the top end fitting that allows it to 
rotate on the fuse unit, and that the contact rod is not damaged 
or deformed.

6. Make certain the hinge of the fuse mounting is secure on the insula-
tor and the insulator is secure to the fuse-mounting plate.

7. If any loose bolts are discovered or if the appropriate engagement 
is not observed, perform the adjustment illustrated in Figures 22 
and 23.

FUSE DESCRIPTIONS Loadbreak Disconnect Fuse Latching
It is important to know  the proper operating procedures for the fuse 
assemblies when used in Pad-Mounted Capacitor Banks in order to 
prevent malfunction of the unit.

The assembly, shown in Figure 21, has a latch contact inside the black 
housing that is connected to the bus.

The fuse assembly must be in the proper latched position with the 
contact rod on the upper fuse end fitting engaging the latch face 
during the closing operation (see "Preliminary Check Before Energiz-
ing") and secured behind the latch face after complete closure has 
been achieved. In addition, the fingers of the fuse end fittings must 
be fully positioned behind the black latch housing and the Positive 
Latch Indicator extended. See Figure 21. This allows the fuse to func-
tion properly so that as the fuse assembly is pulled (see Figure 24), 
the plunger will be pulled forward with it. See Figure 25. The circuit 
is opened safely and properly by the puffer mechanism before the 
fuse assembly breaks free of the receiver. See Figure 26.

1. If the contact rod does not engage the latch face, the floating 
contact assembly will not be pulled forward. If this is the case, 
the fuse assembly may not be correctly assembled or the hinge 
assembly may be  positioned too low.

2. Examine the fuse assembly and confirm that it is correctly as-
sembled in accordance with the fuse manufacturer's instructions.

3. Inspect the fuse mounting and verify that all bolts are secure 
and that the fuse assembly properly fits into the hinge assembly.

4. If the fuse assembly is not in the properly latched position, 
the top of the fuse barrel will not have been pushed far enough 
forward into the receiver for the end-fitting fingers to be caught 
by the receiver housing and the Positive Latch Indicator is not 
extended (see Figure 27).  When this is the case, if the fuse as-
sembly is pulled open (see Figure 28), the mechanism may not be 
pulled forward with it and, therefore, may not switch properly. 
This could result in a flashover. 

DO NOT ATTEMPT TO OPEN AN ENERGIZED FUSE THAT IS 
NOT COMPLETELY LATCHED!

DANGER

DANGER
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 5. Use grappler to install dual-purpose barriers into slide-in position 
to provide barrier between fuse upper contacts and fuse bottom 
hinge. See Figure 17.

 6. Reinstall grappler with cone in pull ring and prongs cradled onto 
fuse assembly and while grasping pole firmly, lift fuse assembly 
up and out of mounting. See Figure 20.

 7. Re-fuse using the procedures included with the replacement 
fuse unit.

 8. Reinstall grappler with cone in pull ring of fuse assembly and 
prongs cradling fuse. Then place fuse assembly on cross bar of 
hinge of fuse mounting and allow to rest in the 45° open (discon-
nect) position. See Figure 20. 

 9. Remove dual purpose barriers, if placed in slide-in posi-
tion, using grappler and place in a clean, dry location. 
See Figure 18. 

 10. Insert long prong of grappler into fuse pull ring with prong point-
ing down. Then, push up briskly on the fuse assembly, completing 
the closing stroke in one swift, non-hesitating motion. See Figure 
16.

 11. Before removing grappler from fuse pull ring, push firmly to 
insure that the fuse is completely closed and latched and that 
the Positive Latch Indicator is fully extended (see Figure 21c). See 
section on Disconnect Fuse Latching on Page 12.

 12.  Use grappler to return dual-purpose barrier to the normal hang-
ing position. See Figure 15.

While maintaining a safe distance between operator and any energized 
parts, visually check to insure that the outside fingers of the fuse end 
fittings have been properly latched behind the nodes on the receiver 
unit and that the Positive Latch Indicator red target is extended.  Fig-
ures 21, 30 and 32 show the fingers properly latched and the Positive 
Latch Indicator extended.

Loadbreak Disconnect Fuse Operation

All single-pole switching operations are intended to be performed using 
a grappler tool attached to a universal fitting of an insulated pole. The 
hook on a shotgun clamp stick is NOT to be used, NOR is a prong fitting. 
Verify that the fuse is labeled as described under "Fuse Latching". For 
pad-mounted capacitor banks, the fuse assembly is not to be opened 
unless the bank has been switched off and allowed to fully discharge.

 1. Open appropriate compartment door(s) and secure.

 2. Remove B2 fuse dual-purpose barrier permitting access to desired 
fuse. The dual-purpose barrier may be removed using universal 
pole and grappler tool arrangements. See Figure 15.

 3. Verify that the fuse is latched and that the Positive Latch Indi-
cator is extended (see Figure 21) and then install long prong of 
the grappler tool into pull ring of fuse end fitting with the prong 
pointing down.

 4. Pull the fuse open with one swift, non-hesitating motion to 
fully open position (45°). Maintain downward force on fuse until 
fuse opening motion has ceased to prevent tendency for fuse to 
bounce toward the closed position. See Figure 16.

Do not assume that an open fuse position indicates the fuse to be 
de-energized. Backfeed may exist.

WARNING

Dual-Purpose Barriers should not be left in the slide-in position 
for more than one week. Accumulation of contamination on the 
barrier may cause tracking that can ultimately lead to a flashover. 
Clean any contaminated barrier per "Maintenance" instructions 
on page 23.

WARNING

CAUTION
Do not attempt to close main door unless open fuse has been removed 
from unit.

Fuses removed from the fuse mountings should be stored in a clean, 
dry location. Avoid long term storage of fuses, fuse refills, or fuse 
elements not protected from moisture.

WARNING

 13. Secure the passive door by moving the top and bottom pivot 
latches onto the bolts. Then, close, latch and padlock the main 
door before leaving gear.

After removing the grappler from the fuse pull ring, ensure that 
the fuse remains in the fully latched position before proceeding 
to the next step.

WARNING

WARNING
If the fingers do not appear to be properly latched or the Positive 
Latch Indicator is NOT fully extended  (Figures 27, 29 and 31 show an 
unlatched condition), DO NOT attempt to open the fuse assembly 
and re-seat it. This could result in electrical arc damage.

If the fingers do not appear to be seated and properly latched or the 
Positive Latch Indicator is NOT fully extended, place the grappler (see 
Figure 31) in the fuse pull ring (or against the fuse assembly) and strike 
the back end of the universal pole with a sharp forward force and the 
fingers should latch behind the nodes on the receiver unit and the 
indicator should extend to achieve proper latching. See Figure 32.

Again verify that the fingers are properly latching and the indicator has 
extended. Repeat the procedures as necessary, checking the fingers 
and indicator for latching after each thrust of the hookstick.

WARNING
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Figure 16. Open/close fuse in a swift non-
hesitating motion.

Figure 18. Use long prong 
on grappler tool to remove 
fuse DP barrier from slide-in 
position. 

Figure 15.  Lift off (or install ) 
fuse DP barrier using long 
prong on grappler tool.

Figure 17.  Position lower hoop of DP 
barrier onto cone of grappler with barrier 
supported by prongs on grappler.

Figure 22. Adjust fuse-hinge 
assembly when contact rod does 
NOT engage latch face or latch gap 
exceeds 1/8".

Figure 23. Loosen bolts that secure 
hinge to insulator; re-install fuse 
assembly; pull up on hinge until gap 
is 1/8" or less and the contact rod 
engages the latch face.

One of 2 bolts

Figure 20. Reposition grappler 
with cone in pull ring and 
prongs cradling fuse. Then, lift  
fuse up and out of mounting 
to remove fuse (or lower onto 
cross bar of hinge if installing 
fuse assembly).

Fuse Contact Rod

Figure 19. Barrier may be temporarily 
stored on door with edge behind latch 
operating link and bottom resting in 
flange of door. 

Figure 21. (a) Contact rod engages face of latch pawl as fuse in being closed; 
fuse is latched when (b) end fitting fingers are positioned behind latch 
housing and (c) Positive Latch Indicator is extended in view from front.

(b) Side View - Latch Fingers Secure

(c) Front View - Closed and Latched

(a) Front View  - Contact Rod
Engages Latch Pawl

Latch Housing

Fuse End-Fitting Fingers
1/8" Gap
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Loadbreak Disconnect Fuse Latching Sequence

Figure 27. 
Unlatched condition and latch indicator NOT 
extended.

Figure 28. 
Fuse assembly being opened.

Figure 29. Unlatched.

Figure 30. 
Latched and indicator extended.

Figure 25. Contacts extending. Figure 26. Full open.

Figure 31. Unlatched. Figure 32. 
Latched and indicator extended.

➞

Figure 24. 
Fuse assembly being opened/closed.
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Non-Disconnect Fuse Operation
When non-disconnect style fuse mountings are furnished, such as 
the clip style mountings to accommodate Cooper (McGraw-Edison) 
Type NX or X-Limiter, the fuse replacement procedure may require 
grasping the fuse with an appropriate fuse handling tool mounted on 
a universal pole of adequate length for the system voltage. Or, in cases 
where bolt-in fuses are used, the capacitor bank must be totally de-
energized with capacitor fully discharged, tested for voltage, isolated 
and grounded. Fuses bolted to the bus must only be removed in this 
fashion after taking the necessary precautions and following user's 
standard system operating procedures and practices. The following 
precautions also should be observed when work is performed on 
non-disconnect fuses:

1. All upstream devices which could energize the fuse must be opened 
and rendered de-energized to remove possibility of inadvertently 
energizing the fuse.

2.  Upon opening the compartment door, the equipment should be 
tested for the presence of voltage using a suitable voltage sensing 
device installed on a universal pole.

3. If no voltage is present, the appropriate fuse terminal should be 
grounded using proper grounding techniques and devices.

4. Fuse(s) may then be removed and replaced using the user's ap-
propriate standard fuse replacement procedures.

Figure 33.  Pad-mounted capacitor banks may be received with a shipping 
plate in a position where current-limiting fuses are to be installed. Shipping 
plates must be removed after unit is set and secured in place. Retain removed 
hardware for installation of the fuses.

Figure 34.  After removing shipping plates, bolt current-limiting fuses in 
position with the indicator down using the hardware that was removed from 
the shipping plates.

Figure 35.  Bolted-in fuses are installed to provide current limitation in the 
protection of each capacitor as a means to prevent case rupture. Bolted in 
fuses must only be removed or installed when the capacitor bank is totally 
de-energized, allowed to fully discharge, tested for voltage and grounded in 
accordance with safe practices and user's standard operating procedures.

DANGER
Do NOT open non-disconnect style fuse mountings or oth-
erwise attempt to remove non-disconnect or bolted-in type 
fuses when the circuit is energized.
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REACTORS
Inductive reactors are applied in capacitor banks to tame the capaci-
tor switching duty by (a) reducing switching surges and (b) limiting the 
fault current. Federal Pacific’s Transformer Division has made inductive 
reactors for Federal Pacific capacitor bank applications for many years. 
Consequently, these Federal Pacific brand reactors will be used in the 
capacitor banks produced by Federal Pacific’s switchgear division. The 
inductive reactors are typically rated 40 millihenry. See Figure 36.

CAPACITOR SWITCHES

Figure 36.  Reactors by Federal Pacific tame switching surges and limit fault 
current in capacitor-bank applications.

Capacitors are a voltage storage device and will maintain an electrical 
charge even though the power source has been disconnected and 
until such time as the charge is allowed to bleed off in the normal 
manner. Opening the capacitor switch will NOT immediately discharge 
the capacitors, which must be allowed to fully discharge for five 
(5) minutes or more before touching or opening any other device. 
Capacitor switches are applied in each leg of the bank to turn the 
unit on or off line.  Capacitor switching is an extremely tough duty 
and switching may be frequent. The duty is tough because the rate 
of rise of the recovery voltage during a switching operation is very 
steep, which can cause a restrike if the dielectric is not adequate. 
Therefore, air is not typically used as the insulating medium for 
capacitor switches because the length of the air gap, and therefore 
the size of the switch, has to be great to avoid a restrike.  

The frequent switching requirement is best handled by a vacuum 
switch, which has very little wear on its contacts during switching. 
Insulating medium for the vacuum interrupter has been oil, but this 
has shifted to SF6 and even to solid-dielectric insulation materi-
als in more recent years. But, limiting the fault current and taming 
the circuit is also important. Interrupting capacitive currents is best 
handled by vacuum interrupter switches which have significant repeti-
tive switching capability. Most other switching devices will have very 
limited, if any, capability to interrupt capacitive currents. Never open 
a capacitive current unless the device is specifically rated for switching 
of capacitive currents.

Electrical Operation
The specific capacitor switch furnished with each capacitor bank is 
specified by the end user. Consequently, the instructions on instal-
lation and operation of the capacitor switch are provided by the 
manufacturer of the particular capacitor switch installed and the 
associated instruction manual is in the pocket on the inside of the 
termination compartment door of the pad-mounted capacitor bank. 
In addition, electrical operation of the capacitor switch also depends 
on the specific capacitor-switch controller, which is also supplied and 
installed by the end user. Therefore, to perform electrical operations, 
refer to the instruction manuals supplied by the capacitor-switch 
manufacturer and the capacitor-controller manufacturer and follow 
the applicable steps and procedures. If control-power is not avail-
able, the capacitor switch can be tripped open as described below.

Control power to the capacitor switches can be removed by mov-
ing the applicable low-voltage circuit breaker on the secondary 
switchboard to the OFF (open) position. In the OFF (open) position, 
the capacitor switch can still be tripped

Manual Trip-Open Operation
In the event control power is not available, the capacitor switch can 
be tripped open manually using an insulated universal pole of ap-
propriate length for the system voltage involved.  

To perform a manual trip-open operation, place an appropriately 
equipped universal pole, such as a universal pole equipped with a 
grappler tool, through the circular opening in the removable, clear 
polycarbonate barrier that is positioned across the top of the ter-
mination compartment. See Figure 37.

With the grappler tool positioned on the operating lever of the 
capacitor switch, see Figure 38, push the operating lever and trip 
the capacitor switch contacts open. See Figure 38. The capacitor 
switch cannot be tripped closed manually. Control power must be 
available to trip the capacitor switch closed. Refer to the capacitor-
switch instruction bulletin prepared by the specific capacitor-switch 
manufacturer and furnished with the capacitor bank. 

WARNING
Do not approach or touch capacitors until the equipment has been 
de-energized with the capacitors allowed to fully discharge for five 
(5) minutes or more, tested for voltage and grounded. Opening 
the capacitor switch will NOT immediately discharge the capacitor. 
Failure to follow this procedure may result in serious injury or death.
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Figure 37.  Clear polycarbonate barrier extends across top front of termination 
compartment to provide visibility of the capacitor switches and the trip lever.

Figure 38.  The capacitor switch can be manually tripped open by using a 
universal pole of suitable length for the voltage involved and equipped with 
a grappler tool. Position the pole through the circular opening in the clear 
polycarbonate barrier and engage the trip lever to trip the capacitor-switch 
contacts open. Trip lever operates in any direction.

Capacitor Switch Replacement
If it becomes necessary to replace a capacitor switch, it can be easily 
removed and a new one installed in its place. Capacitor switches are 
mounted on a bracket that is moveable within a universal channel. 
To remove a capacitor switch, proceed as follows: 

1.  Make certain the capacitor bank is completely de-energized with 
capacitors fully discharged, tested for voltage and grounded, and 
the capacitor switch tripped open.

2.  Provide some support below the capacitor switch so that it will 
not fall and damage other equipment or injure personnel when 
support brackets and hardware have been removed.  

3.  Open the low-voltage control circuit by tripping the low-voltage 
secondary circuit-breaker open (refer to "Low Voltage Circuits" 
on Page 11) to disconnect  the control-power source. Then dis-
connect the Mil Std control-cable connector from the receptacle 
on the capacitor switch. See Figure 39.

4.  Disconnect the stranded solid copper cable connections to the 
capacitor switch. See Figure 40. These cable connections will 
include both the power-cable connections made to the incoming 
and outgoing eyebolt terminals of the capacitor switch as well 
as the ground-cable connections made to grounding connection 
on the mechanism housing of the capacitor switch.

5.  Making certain there is adequate support below the capacitor 
switch, remove and retain the bolts that secure the capacitor-
switch mounting bracket to the mounting angles that are secured 
in the uni-strut.

6.  If it is necessary to move the capacitor switch to one side or 
other to allow direct extraction, make certain to mark the exact 
position of the capacitor switch before sliding it left or right.

7.  To install the replacement capacitor switch, follow the specific 
capacitor-switch manufacturer’s instructions and the above steps 
in reverse order.

Figure 39.  The capacitor switch is readily removed by (a) first installing 
support members below the capacitor switch (see Figure 40), (b) disconnect 
the control-power source and control-power connector, (c) disconnecting 
the ground cable, (d ) disconnecting the power cables from the eyebolt 
connectors (see Figure 40) and (e) removing the bolts that secure the 
capacitor-switch mounting bracket to the support brackets.

WARNING
Opening vacuum capacitor switch does not de-energize low-voltage 
circuits.
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CAPACITORS

Figure 40.  The capacitor switch is readily removed by (a) first installing support 
members below the capacitor switch,  (b) disconnect the control-power, source 
and control-power connector (see Figure 39), (c) disconnecting the ground 
cable, (d) disconnecting the power cables from the eyebolt connectors and (e) 
removing the bolts that secure the capacitor-switch mounting bracket to the 
support brackets.

As explained above, capacitors are a voltage storage device and will 
maintain an electrical charge even though the power source has been 
disconnected and until such time as the charge is allowed to bleed 
off in the normal manner, involving resistors internal to the capaci-
tors. Opening the capacitor switch will NOT immediately discharge 
the capacitors, which must be allowed to fully discharge for five (5) 
minutes or more before touching or opening any other device.

Capacitor banks include one or more capacitors per phase to develop 
the configuration identified as the most effective design to deliver 
the necessary correction to system voltage. Each capacitor includes 
a multitude of smaller individual capacitor units (wrapped in a di-
electric material) arranged in parallel (i.e. the amount of capacitance 
is inversely proportional to the quantity and size of the capacitors) 
and submerged in a liquid dielectric. As individual capacitors fail, the 
voltage across each remaining capacitor increases.  As more capaci-
tors fail the voltage stress increases on the remaining capacitors 
until it exceeds the dielectric capability of the insulating materials 
and liquids, resulting in failure of the capacitor. 

Connect Power & Ground Cables
To avoid potential damage to the capacitor bushings due to vibra-
tion resulting from the expected frequent switching operations, 
connections to capacitors are made using flexible cable instead of 
solid bus. To avoid damage to the bushing resulting from vibration 
during transit, the high-voltage power connection to each capacitor 
is left loose for shipment. 

1.  Secure the high-voltage power cable (a section of stranded solid-
copper cable) to the eyebolt connector on each capacitor. See 
Figure 41.

2.  Make certain (a) ground connections at each capacitor bushing 
and each capacitor mounting bracket are secure.  See three (a) 
locations on Figure 42.     

3.  Make certain capacitors are secured to the mounting bracket 
by checking tightness of bolts at front and rear positions on the 
bracket. See two (b) locations on Figure 42 – rear bolt is not vis-
ible in photo.

Figure 41.  Connect high-voltage power cable (stranded solid-copper cable) to 
the eyebolt on the capacitor bushing.

Figure 42.  Make certain ground connections are secure at each capacitor 
bushing and mounting bracket.

DANGER
Do not approach or touch capacitors until the equipment has been 
de-energized with the capacitors allowed to fully discharge for five 
(5) minutes or more, tested for voltage and grounded. Opening the 
capacitor switch will NOT immediately discharge the capacitor. 
Opening the capacitor switch does not remove control power from 
capacitor-switch mechanism. Failure to follow this procedure may 
result in serious injury or death.
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Capacitor Replacement
Capacitors are installed on a hinged mounting angle, permitting the 
capacitors to be pivoted forward to facilitate replacement. To replace 
a capacitor proceed as follows:

1.  Disconnect  the power cable from the eyebolt on the capacitor 
bushing. See Figure 43.

2.  Disconnect  the ground cable from the eyebolt on the capacitor 
bushing. See Figure 43.

3.  With the capacitor disconnected from the power and ground 
cables, pivot the capacitor forward in the hinged bracket to the 
stop position. See Figure 44.

4.  With the capacitor in the forward stop position, remove the bolt 
at the rear that connects the capacitor to the hinged bracket. 
Then, remove the bolt at the front that secures the capacitor to 
the hinged bracket. See Figure 44.

5.  With both bolts removed, the capacitor can be removed from the 
hinged mounting angle and replaced.  

6.  Install the replacement capacitor in the reverse sequence of the 
above steps.  

Add Capacitors to 2400 kvar
A 400kvar capacitor can be added to each phase of the capacitor 
bank to increase the connected capacitance of the bank to 2400kvar. 
See resulting circuit diagram at Figure 45. To increase the connected 
capacitance to 2400kvar, refer to Figure 46 and complete the fol-
lowing steps.

1.  Attach a hinged mounting angle adjacent to each existing ca-
pacitor. The mounting angle and hardware must be purchased 
separately, but the support channel is pre-drilled to accommodate 
the additional hinged mounting angles and capacitors.

2.  Install a ground strap from each hinged mounting angle to the 
ground bus.

3.  Install a capacitor on each hinged mounting angle and secure 
each one in place with two bolts – one at the front and one at 
the rear of the capacitor.

4.  Install the ground cable to the eyebolt on the ground bushing. 
This may involve adding a connector onto the existing ground 
cable to daisy-chain the ground to the ground bushing.

5.  Install the power cable from the phase bus connector to the 
eyebolt on the capacitor bushing. This may involve drilling the 
phase bus and installing an eyebolt connector if the drilling and 
eyebolt are not already in place.  

Figure 43.  In preparation for replacing the capacitor, disconnect the power 
and ground cables from the eyebolts at the capacitor bushings.

Figure 44.  With capacitor disconnected and pivoted forward loosen the bolts 
at the front and rear of the capacitor to disengage the capacitor from the 
hinged mounting angle.

DANGER
Do not approach or touch capacitors until the equipment has been 
de-energized with the capacitors allowed to fully discharge for five 
(5) minutes or more, tested for voltage and grounded. Opening the 
capacitor switch will NOT immediately discharge the capacitor. 
Opening the capacitor switch does not remove control power from 
capacitor-switch mechanism. Failure to follow this procedure may 
result in serious injury or death.



1075 Old Airport Road • Bristol, VA 24201   Phone (276) 669-4084 • FAX (276) 645-8206 • www.federalpacific.com • ISO9001:2015

SECTION IB-7D-750
INSTALLATION & OPERATION INSTRUCTIONS
PAD-MOUNTED CAPACITOR BANKS TYPE CB

AUGUST 2022, VER. 2.1

PAGE 21

Figure 45.  Illustrated here is the resulting three-line circuit diagram occurring 
when three (3) 400kvar capacitors are added to the 1200kvar capacitor bank 
to increase the bank size to 2400kvar. One additional capacitor is added at 
each phase.

2400 kvar Circuit Diagram

Figure 46.  Duplicate the installation components (hinged mounting angle, 
ground strap, capacitor, eyebolt connectors, ground cable and power cable) 
illustrated for each existing phase to double the connected capacitance to 
2400kvar.
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EQUIPMENT GROUNDING
Grounding the pad-mounted capacitor bank is an important function 
that users must be capable of performing every time they enter the 
equipment. Since capacitors are a voltage storage device, particular 
cautions must be taken anytime work is being performed in the 
equipment. In particular, the capacitors must be allowed to discharge 
for five (5) minutes or longer after the power supply to the capaci-
tors has been opened to de-energize the circuit. The power supply 
to the capacitors can be opened using the capacitor switch or any 
other upstream (line side) switching device that has a capability to 
perform capacitor switching.

Operating personnel performing functions in the pad-mounted 
capacitor bank must be wearing appropriate personal protective 
equipment (PPE). The required PPE will include suitable headgear, 
mask and clothing.  In addition, personnel must utilize appropriate 
fuse handling tools and universal poles.   

Before installing grounds, test for voltage. There are several types 
of components available in the market that are suitable for testing 
the presence of voltage on a circuit. Make certain that any equip-
ment that is used is suitable for application at the system voltage 
involved. Audible sound and visible light enunciators are available 
types of voltage testers.  

After opening the circuit and allowing the capacitors to discharge for 
five (5) minutes or longer, and testing for voltage, personal grounds 
can be installed. The personal grounds must be suitable for the 
system voltage and the available short-circuit current of the system. 

Grounds in Termination Compartment 
The termination compartment (refer to Figure 47) includes a ground 
bus across the front of the unit. The ground bus includes several 
locations with weld nuts installed allowing application of a threaded 
eyebolt, which facilitate connection of concentric neutrals to the 
equipment ground bus. In addition, there is a ground rod adjacent to 
each fuse phase that is bolted to the ground bus. And, a ground stud 
is mounted on the hinge of each fuse phase. The ground rod and the 
ground stud facilitate connection of personal grounds. Drain wires 
from insulated protective caps and elbows can also be connected 
to the ground bus. The ground bus is also continuous back to the 
component compartment (refer to Figure 48).

Figure 47.  The equipment ground provisions in the termination compartment 
include (a) a full-width ground bus with weld nuts, (b) a ground rod on the 
ground bus adjacent to each fuse mounting and (c) a ground stud connected 
to the hinge of each fuse mounting.

Figure 48.  The ground bus is continuous from the front, through 
the voltage-transformer compartment and into the component 
compartment. Low-voltage circuits are also grounded on the ground 
bus.

 a b c
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Grounds in Component Compartment 
The component compartment (refer to Figure 49) includes a ground 
bus across the front of the unit and connecting back to the ground 
bus in the termination compartment, providing a continuous ground 
bus for the pad-mounted capacitor bank. A ground loop is bolted 
to the ground bus adjacent to each capacitor, allowing connection 
of personal protective grounds. Each mounting bracket to which a 
capacitor is bolted is grounded to the ground bus through a flexible 
braided cable. The ground cable connected to each capacitor bushing 
is also grounded to the ground bus.

Maintenance
Federal Pacific Pad-Mounted Capacitor Banks do not require routine 
mechanical or electrical maintenance. However, the following are 
some recommendations for enhancing continued service of the 
equipment.

1. Yearly exercising of the components is recommended to 
verify operational integrity.

The pad-mounted capacitor bank must be completely de-ener-
gized, allowed to discharge for five (5) minutes or more, tested for 
voltage and grounded in accordance with safe practices and user's 
standard practice instructions and procedures from all sources 
before any attempt is made to enter switchgear.

2. Check for cleanliness generally, but particularly for accumulation 
of any foreign material on insulators, barriers, bushing wells, 
capacitors, etc.

Barriers and insulators can be cleaned with a non-alcohol based cleaner 
that does not leave any residue when dry. Residue must be removed.

3. The vacuum switches require no regular maintenance.

4. Expulsion-type and current-limiting fuses require no maintenance.
Figure 49.  The equipment ground provisions in the component compartment 
include (a) a full-width ground bus and (b) a ground loop on the ground bus 
adjacent to each capacitor. Capacitor mounting brackets and bushings are also 
grounded to the ground bus (c).  

 a b c

WARNING

Dual-Purpose Barriers should not be left in the slide-in position for 
more than one week. Accumulation of contamination on the barrier 
may cause tracking that can ultimately lead to a flashover. Clean any 
contaminated barrier per "Maintenance" instructions above.

WARNING

NOTICE
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Every effort is made to ensure that customers receive an up-to-date instruction manual on the use of Federal Pacific 
products; however, from time to time, modifications to our products may without notice make the information contained 
herein subject to alteration.

© 2021-2022 Electro-Mechanical, LLC

Notes:
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