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Neutral Assemblies
Manual

Neutral Rogowski Current Transformer (CT)

EntelliGuard R Circuit Breaker uses an air-core Rogowski Current sensor to measure
current level vs. an iron core style used in the legacy AK, AKR breakers.
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Estimated Time to Complete Tasks
It takes about 20 minutes to install or replace the assembly.

General Description

When a legacy AK breaker is replaced with a retrofitted EntelliGuard ACB, the incoming wires from the neutral
CT's need to be routed to the cassette secondary disconnects directly.

AKD-5—Neutral Disconnect Assembly (Breaker—N/A)

When a legacy AK breaker is replaced with a retrofitted EntelliGuard ACB, the incoming wires from the neutral
CT's need to be routed to the cassette secondary disconnects directly.

AKD-5—Replace Iron Core Neutral CT with a Rogowski (Compartment)

The AKD-5 EntelliGuard R Circuit Breaker uses an open-core Rogowski current sensor to measure current level
vs. an iron-core style (Figure 1) used in the legacy AK, AKR breakers. For the retrofill to calculate the current levels on
a 4 wire circuit, the neutral iron-core CT in the cable compartment needs to be replaced with a Rogowski style CT.

The current transformer comes with the CT-mounted on copper bars matching the same hole-pattern as the existing
neutral bar. The existing wires can be reused. Note, if existing wires need to be replaced, then a continuous wire runs
from the CT to the neutral disconnect in the cubicle.
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Figure 1. Neutral—AK25/50 Iron Core
Current Transformer Assembly

~Iron Core
CGT
Assembly

Neutral CT in Cable/Bus Compartment

e Turn off all power to switchgear. Tagout

and lockout main source, up-stream or
Shock and arc flash i
e main breaker.
TP 108 o ot ¢ Failure to comply with these instructions
Practees and ot Persanal . . . ..
i e will result in death or serious injury from

severe burns caused by arc flashing that
has exceedingly high temperatures.

A DAN G E R  Always wear personal protection equipment

according to OSHA standards and appropriate
to the severity of potential burns.

* Ensure only qualified personnel install, operate, service, and maintain all electrical equipment.

Tools required: Wrenches, Wire stripper, wire cutter, continuity tester.

1. Ensure that the LVS has been de-energized and the breaker in the compartment, being retrofitted, are
switched off and removed from the LVS.

2. Open the door at the rear of the compartment to access the cable/bus compartment of the LVS.

3. Note that the existing neutral CT assemblies are usually mounted vertically on two copper bus bars
placed horizontally.

4. Make a note of the neutral disconnect assembly orientation and the polarity of the wire connections.
This is needed so that the same orientation is maintained when the new CT assembly is installed.
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10.

11.
12.

Disconnect the wires that are attached to the existing CT assemblies and place them in a way that they do not
interfere with the replacement of the CT assemblies.

Replace the neutral disconnect wiring with a new wire. This should be routed directly to the secondary discon-
nects of the cassette assembly.

Unfasten and remove the bolts that hold the neutral disconnects assemblies to the horizontal bus bars. Keep the
hardware in a handy location for reassembling.

Care should be taken while handling the CT assemblies such that they do not get damaged or damage other
components within the LVS.

Replace the old CT assembly with the new Rogowski assembly (Figure 2 or Figure 3, depending if it's AK25 or
AK50 switchgear) on the horizontal bus bars and fasten it using the hardware previously removed. The position of
the new CT assembly should match that of legacy, noted during Step 4.

Connect the wires back to the Rogowski CT assembly leads. Maintain the same polarity as that of the legacy CT
connections, noted during Step 4.

Check for continuity from the CT leads to the secondary disconnects on the retrofit EntelliGuard ACB.

Always verify that the new Rogowski assembly is properly installed before activating it.

Figure 2. AKD-5—AK25 Neutral Bus Rogowski ASM 10108212
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Figure 3. AKD-5—AK50 Neutral Bus Rogowski ASM 10108216
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AKD-5—Neutral Sensor Packaging
e The Neutral Sensor is constructed using a phase sensor encapsulated appropriately to meet
and durability requirements.

e Lead wires are UL-recognized type 18AWG or larger, rated at 600V.

e Lead wires are 6 feet in length, minimum.

e Lead wires are colored white and black.

e The white wire is connected to the “positive” polarity termination.

e The black wire is connected to the “negative” polarity termination.

e Sensor window cross section conforms to criteria as found in the table below (Table 1):

Table 1. Frame Ratings and Sensor Areas

insulation

Frame & Rating Sensor Window minimum area (in?)
Frame 1/ 2000A 20
Frame 2 / 3200A 3.2
Frame 3 / 6400A 6.4

The Frame 3 neutral sensor is implemented as two separate sensors, similarly to the phase sensors in the circuit
neutral bus such

breaker. Frame 3 neutral bus assemblies provide two independent parallel conductors in the
that the neutral current is divided between the two sensors.

A special neutral bus section is provided within the switchgear to accommodate the specific form factor of each

Rogowski—this is not the design responsibility of the Rogowski vendor.
e Encapsulation materials are UL recognized and suitable for operation at 130C.
¢ Neutral sensors of a given rating match all characteristics of the phase sensors.
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AKD-6/8—Neutral Rogowski Current Transformer (CT)

Neutral Disconnect Assembly (AKD-6—Breaker Side)

Figure 4 shows an exploded view of the breaker side neutral disconnect assembly for the AKD-6 AKR30/30H/50/50H
retrofills. These are available pre-installed and wired at the factory.

Figure 4. Neutral Disconnect Assembly for the AKD-6 AKR30H\50H Retrofill

NEUTRAL DISCONNECT ASSEMBLY
EXPLODED
AKD6 AKR30H\50H RETROFILL

Neutral Disconnect Assembly (Bus Compartment)

The AKD-6 EntelliGuard R Circuit Breaker uses an air-core Rogowski Current sensor to measure current level vs. an
iron core CTs used in the legacy AK, AKR breakers. For the Retrofill to calculate the current levels on a 4-wire circuit,
the Neutral Iron Core CT in the cable compartment needs to be replaced with a Rogowski style CT.

The Rogowski CT comes mounted on copper bars matching the same hole-pattern as the existing neutral bar. The
existing wires and hardware can be reused if they are not damaged. Note, if existing wires need to be replaced, then
a continuous wire runs from the CT to the Neutral Disconnect in the cubicle. If the threads on the hardware have
become worn out, they need to be replaced with new ones before installation.
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AKD-6/8—Rogowski Assembly Part Numbers

Table 2. AKD-6—Rogowski Assemblies (Neutral Bus Part Numbers)

Figure References for Assembly Drawings

Figure 9. Neutral Bus Rogowski ASM 10108266

Breaker/Switchgear Rogowski Assembly or Neutral Bus Bar Part Number
AKD6 400A 10108266G1
AKD6 600A 10108266G2
AKD6 800A 10108266G3
AKD6 1000A 10108266G4
AKD6 1200A 10108266G5
AKD6 1600A 10108266G6

AKD-6/8—Rogowski Assemblies
e Figure 5 (assembly drawing with photo, Figure 6) displays Rogowski ASM 10108212.

e Figure 7 (assembly drawing with photo, Figure 8) displays Rogowski ASM 10108216.

e Figure 9 (assembly drawing with photo, Figure 10) displays Rogowski ASM 10108266.

Figure 5. Neutral Bus Rogowski ASM 10108212

Figure 6. Neutral Bus Rogowski ASM 10108212 Photo
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Figure 9. Neutral Bus Rogowski ASM 10108266 Figure 10. Neutral Bus Rogowski ASM 10108266 Photo
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Neutral CT assembly in Cable/Bus Compartment

1.

Ensure that the LVS has been de-energized and the breaker in the compartment being retrofit are switched
off and removed from the LVS.

Open the door on the rear of the compartment to gain access the Cable Bus compartment of the LVS.
The existing neutral CT assemblies are usually mounted vertically on two copper bus bars placed horizontally.

Disconnect the wires that are attached to the existing CT assemblies and place them such that they do not
interfere with the replacement of the CT assemblies.

Unfasten and remove the bolts that hold the neutral disconnect assemblies to the horizontal bus bars.
Keep the hardware in a secure location for reassembly.

Care should be taken while handling the CT assemblies such that they do not fall down or damage other
components within the LVS.

Replace the old CT assembly by the new Rogowski assembly on the horizontal bus bars and fasten it using
the hardware previously removed.

Connect the wires back to the Rogowski CT assembly leads. In case of damaged wire, the same must be
replaced with new ones as already mentioned.

Check for continuity from the CT leads to the plungers located on the neutral-disconnect assemblies in the
LVS compartment.

10. Verify that the new Rogowski assembly is installed and ready for use.

Tools required: Wrenches, Wire stripper, wire cutter, continuity tester
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Wiring Diagram for the AK/AKR Retrofill
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Legacy Specifications
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Ordering Rogowski Replacements

Cable compartmert rogowski details
Legacy Compartmer] Legacy Breakeq Amperage (A)] _ Legacy IronCore CT # | Ecuavalert Retrofil ErtelliGuard Rogowksi 3 Hole Pattemn
AK25 400 10108212G1
AKZS 600 B 101082122 2-Hole
AKDS AKS0 800 1010216
AKS0 1000 S 101082164 4-Hie
AKS0 1200 1010821665
AKSD 1600 101082166
AKR303H | 400 1010826661
AKR3030H | 600 10108266G2
AKR303H | 800 10108266G3
AKDS AKRS0/50H | 800 139C5016 1010826663 3-Hole
AKRSO/50H | 1000 101082664
AKRSO/SOH | 1200 1010826665
AKRSO/SH | 1600 10108266G6
AKR30/30H30L 400 1010826661
AKR 30/30H30L 600 101082662
AKR3030H30L 800 10108266G3
AKRSOSOH | 800 10108266G3
AKRSOSH | 1000 10108266G4
AKDS AKRSO/50H | 1200 13C0te 101082665 3-Hde
AKRS0/50H | 1600 10108266G6
AKR305 400 1010826661
AKR305 600 10108266G2
AKR30S 800 101082663
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Notes
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These instructions do not cover all details or variations in equipment nor do they provide for every possible
contingency that may be met in connection with installation, operation, or maintenance. Should further
information be desired or should particular problems arise that are not covered sufficiently for the purchaser's
purposes, the matter should be referred to the ABB Inc.

ABB Inc.

305 Gregson Drive

Cary, NC 27511.
electrification.us.abb.com

We reserve the right to make technical
changes or modify the contents of this
document without prior notice. With
regard to purchase orders, the agreed
particulars shall prevail. ABB Inc. does not
accept any responsibility whatsoever for
potential errors or possible lack of
information in this document.

We reserve all rights in this document and
in the subject matter and illustrations
contained therein. Any reproduction or
utilization of its contents - in whole or in
parts - is forbidden without prior written
consent of ABB Inc.

Copyright© 2019 ABB

All rights reserved
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