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Introduction

There is often confusion regarding how to choose the most suitable Main Distribution Box
(MDB) and Secondary Distribution Box (SDB) for an America Cable Systems modular power
wiring system. Owners, specifiers, engineers, and designers all want to make sure that they have
chosen “the best” or “the optimal” solution for their project. Although there are a generous, but
limited number of standard MDBs, the flexibility of these components leaves one with numerous
ways of creating a modular wiring solution. This note will attempt to give both general and
technical guidelines to those who are selecting, specifying, and designing systems with these
components.

The Big Picture

Before worrying over the type and number of MDBs, we should consider the overall use of the
building to understand the power wiring needs. An owner-occupied space may be built around
the company, like a tailored suit, and the modular wiring system may need to reflect that perfect
fit. A tenant-occupied space may be required to change with each tenant and thus may benefit
from a more off-the-rack approach to the modular wiring system. Some spaces like laboratories
or call centers may require a dense power wiring system. The overall use of the building or space
will set a direction for the modular power wiring system and the selection of the appropriate
MDB.

Each building that needs power wiring already has some guidelines regarding the amount of
power or number of voice and data ports that should be available as a minimum. The National
Electric Code tells us that we must consider every duplex receptacle as needing at least 180 volt-
amperes (VA). This will help us to set our minimum power budget once we decide how many
duplex receptacles are needed for each of the individual points of use in the zone to be wired.

There is some overall information that should be at one’s fingertips to make sense of the big
picture. Knowing how many people will occupy the zone is absolutely necessary; if the number of
occupants in the zone is large, more circuits will be needed than if there were fewer occupants..
Knowing the area (in square footage) and shape of the zone to be wired is vital. Knowing how
many copiers and laser printers are in the zone will help to fill in the picture. Finally, knowing the
plans for growth within the space will allow the designer to make the best use of the system.

Use of Space Changing tenants may change use of space.
Number of occupants More people, more circuits.

Area of the Zone Larger zones call for MDB with many circuits.
Shape of the Zone Chopped-up, odd shapes need smaller MDB.

Number of Copiers/Laser Printers Both use lots of power, may be different voltage.

Plans for Growth Any adds or major changes in the next 10-15 years?

Figure 1. Summary of Factors Affecting MDB Selection.
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Assume for the moment that the power an occupant uses is the same whether they’re in a huge
zone in a large building or a small zone in a small building. If those occupants are in a large open
zone, the modular wiring system will best distribute those circuits using many MDBs each with
many circuits to geographically spread the power through the zone. If we take those many
occupants and put them into many small isolated zones, we’ll want to use fewer MDBs with many
circuits each to distribute the power in those zones. If the zone is oddly shaped, we may be better
off using fewer MDBs with few circuits each than if it were an open, square shaped zone where
we could use MDBs with many circuits effectively. A summary of these factors is shown in
Figure 1. An attempt to illustrate the effects of these factors and express guidelines for MDB
selection is illustrated in Figure 2.

A
Large
Many MDB w/ | Many MDB w/
Few Circuits | Many Circuits
Size & 4egularly
f Qéo"' Shaped
0 oddly 15
Zone Shapedy
Fewer
Fewer MDB w/ | \ 1B w/ Many
Few Circuits .
Circuits
Small
\/
Number
- =
-2 of e
Workstations

Figure 2. MDB Selection Matrix.

From Perfection to Saturation

I want you to get your mother to help you design your modular power wiring system.

To extend the tailored suit metaphor, one might be tempted to think that a modular wiring system
that provides just the right amount of circuits is a perfect system. It’s opposite, the modular
wiring system that provides lots of extra circuits is like the pants that your mother bought you—
there was lots of extra cloth bunching up all over in places you didn’t need. She gave you room
to grow into them and your folks didn’t have to buy new pants every other month, saving
significant money in the long run. You don’t want perfection in your modular wiring system
design! You want a system design that allows your company or tenant to grow and reorganize
without cost or delays caused by the constraints of the wiring system. The ability to grow into
your pants when best expressed in the modular wiring system is what I’ll call saturation wiring.
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Once we face a blank page, ready to design a modular power wiring system for our building or
space, we need to decide where we’ll land on the spectrum from perfection to saturation. With
perfection, we’ll get just enough circuits to fit the business. As we move in the direction of
saturation, we’ll get more spares in each space or zone to allow for changes. When we choose
saturation, we’ll have uniform distribution of circuits throughout the building, space or zone,
meaning that we’ll be able to handle any changes in the use of the space.

A Few Words About SDBs

The decision on whether to use SDBs or not in the modular power system comes down to
determining the answer to a simple question: how many workstations will you place on each
circuit. Once the number of workstations per circuit is determined, you can easily determine if an
SDB is needed. Once the MDB is chosen, you know whether the circuits are split between the
MDB ports. Then you simply select the appropriate SDB to divide the outputs from the MDB
ports. The proper MDB and SDB will result in the selected number of workstations per circuit.
Although we made our decision based on workstations per circuit, in essence, this SDB selection
can allow you to spread the power distribution zone over a greater geographic area.

Custom or Standard?

Just like building a custom street rod, one can sink a lot of time and money into the design and
fabrication of the MDBs that you choose for your modular wiring system. Like that street rod,
it’ll probably take longer to build than to buy a Chevy off the lot. Start thinking of the MDBs that
you choose for your modular wiring system as off-the-shelf components and you’ll save time and
money in your modular wiring system. If you still need to have a custom design, it’s always
something that ACS can provide--for a lot less than a custom street rod.

Standard MDBs and Home Run Cables

ACS has a number of standard MDBs that can be used to design a modular wiring system. They
range from those with many circuits to those with few circuits and allow one to find the MDB
that best meets the factors discussed above. We’ll need to cover some of the gritty details of the
standard home run cables, the standard port configurations, and the standard number of ports per
MDB before combining them into a standard system.

Standard Home Run Cables

There are four standard home run cables. Each cable contains a green equipment ground
conductor and a green/yellow isolated ground conductor. The number and size of hot
conductors, neutral conductors, and grounding conductors describe these cables as shown in the
table below.
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Home Run Cable | Hot Conductors Neutral Conductors | Grounding Conductors
10/12 8/4 10/2 | 12 each #10 AWG 4 each #8 AWG 2 each #10 AWG
10/9 8/3 10/2 9 each #10 AWG 3 each #8 AWG 2 each #10 AWG
10/6 8/2 10/2 6 each #10 AWG 2 each #8 AWG 2 each #10 AWG
10/3 8/1 10/2 3 each #10 AWG 1 each #8 AWG 2 each #10 AWG

Figure 3. Standard Home Run Cables - Conductor Number and Size.

Standard MDB/SDB Ports

There are several standard port configurations used on ACS equipment. Each MDB will carry a
number of standard ports; each port is the same. A port is a standard five-pole connector or two
five-pole connectors configured to make a standard 10-pole connector. The standard 10-pole
connector carries an isolated ground conductor.

In a standard configuration, these 5-pole and 10-pole connectors will not mate with each other.
Additionally, the standard connectors will be made using different colors for the connectors. A
standard five-pole connector will be made with a clear plastic connector insert. The standard
outputs at a 5-pole port are described in the table below. MDBs with 5-pole connectors are
oftentimes referred to as “single-port” MDBs.

Circuitry Pin 1 Pin 2 Pin 3 Pin 4 Pin 5
A (3-wire) Hot #1 Equipment Neutral
Ground
B (4-wire) Hot #2 Hot #1 Equipment Neutral
Ground
C (5-wire) Hot #2 Hot #1 Equipment Neutral Hot #3
Ground

Figure 4. Standard 5-Pole Port Connections.

A standard 10-pole port consists of a standard 5-pole connector made with a clear plastic
connector insert and a second 5-pole connector made with an orange plastic connector insert.
The standard outputs at a 10-pole port are described in the table below. MDBs with 10-pole
connectors are oftentimes referred to as “dual-port” MDBs.

A word about circuit nomenclature: the “G” in the “xG/x” convention refers to the isolated
ground circuits. Therefore, an “AG/A” circuitry means that there is one isolated ground circuit
and one general purpose circuit at each of the dual ports.
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Circuitry Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin
2 3 4 5 6 7 8 9 10

Hot #1 Equip- | Neutral Hot #2 Equip- | Neutral | Isolated

AG/A ment #1 ment #1 Ground
Ground Ground

Hot #2 Hot #1 Equip- | Neutral Hot #3 Equip- | Neutral | Isolated

AG/B ment #1 ment #1 Ground
Ground Ground

Hot #2 Hot #1 Equip- | Neutral | Hot#3 Hot #4 Equip- | Neutral | Isolated

AG/C ment #1 ment #1 Ground
Ground Ground

Hot #1 Equip- | Neutral Hot #2 Equip- | Neutral | Isolated

BG/A ment #1 ment #2 Ground
Ground Ground

Hot #2 Hot #1 Equip- | Neutral Hot #4 Hot #3 Equip- | Neutral | Isolated

BG/B ment #1 ment #2 Ground
Ground Ground

Hot #2 Hot #1 Equip- | Neutral | Hot#3 Hot #5 Hot #4 Equip- | Neutral | Isolated

BG/C ment #1 ment #2 Ground
Ground Ground

Figure 5. Standard 10-Pole Port Connections.

UPS or Generator Power

When your design calls for UPS or generator power supplied from a separate panel, the standard
10-pole port will meet this requirement. Although this paper doesn’t specifically show
configurations for UPS or generator power, the standard dual-port MDBs and SDBs would be
used for these two modular power systems.
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Standard Single-Port MDBs

There are four standard single-port MDBs: three-port MDBs, six-port MDBs, nine-port MDBs,
and twelve-port MDBs. Each connects the standard home run cables with the ports of the MDB
to yield various standard outputs for distribution throughout the zone. The standard outputs at
each port of the standard single-port MDBs are described in the following sections.

“A” Circuitry
The most basic and easiest to understand, the standard single-port MDBs in “A” circuitry

configurations are shown below.
10/3 8/1 10/2

CKT3 =—{ MDB3-A |[— CKT 1
CKT 2
10/3 8/1 10/2 10/6 8/2 10/2
— — CKT 6 = — CKT 1
CKT MDB6-A CKT 1 MDB6-A
— — CKT 5 = — CKT 2
| [
CKT 2 CKT4 CKT3
Few Circuits Many Circuits
10/3 8/1 10/2 10/9 8/3 10/2
—_— — CKT 9 — — CKT 1
CKT 3 <= MDB9-A [— > CKT1 CKT 8= MDB9-A |— CKT 2
—_— — CKT 7 — — CKT 3
CKT 2 CKT6 CKT5 CKT4
10/3 8/1 10/2 10/6 8/2 10/2 10/12 8/4 10/2
3 B wdd e g o
CKT 3 MDB12-A CKT 1 MDB12-A MDB12-A
— — CKT 5{ _}CKT 5 CKT 10 = — CKT 3
— [ — L CKT 9 — [ CKT 4
HER HRN HEN
oKY 2 CKT 4 CKT3 IR
94449
oo ~N O
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“B” Circuitry

The standard single-port MDB in “B” circuitry configurations are shown below. Because of the
nature of a three phase electrical system, the “B” systems are necessarily inefficient in the use of
the neutral conductors. Each of the two hot conductors requires a neutral, even though the third
hot conductor in the triplet goes unused. This requires a standard home run cable with its greater
neutral count, leading to unused hot conductors that must be capped off in the electrical panel. In
most cases, the “B” systems are readily replaced with a system using “C” circuitry, resulting in
better use of the neutral conductors and fewer capped off hot conductors in the panel.

10/9 8/3 10/2

— — CKTS 7,8, &9
CKT 5 CKT 1 capped off in
CKT 6 MDB6-B CKT2  the electrical
_— [ panel
CKT 3
CKT 4




=4
AMERICA

CABLE SYSTEMS

APPLICATION NOTE
AN-7/99

“C” Circuitry

The standard single-port MDB in “C” circuitry configurations are shown below. The “C” systems
are the highest density single port MDBs in terms of circuits delivered to each port.
Consequently, this requires a standard home run cable with a large hot conductor count or greater
sharing of hot conductors between ports. The “C” circuitry efficiently uses the neutral conductors
and results in all hot conductors in the home run cable being used.

10/3 8/1 10/2

10/9 8/3 10/2

CKT 1 CKT 1 CKT 7 CKT 1
CKT 2 — MDB3-C [— CKT2 CKT 8 —| MDB3-C |— CKT 2
CKT 3 CKT 3 CKT 9 CKT 3
CKT 1 CKT 4
CKT 2 CKT 5
cKT3 ckt16_______
10/3 8/1 10/2 10/6 8/2 10/2 10/12 8/4 10/2
CKT 1| [ | CKT1CKT4 | | [~ | CKT 1 CKT 10| = — | CKT1
CKT MDB6-C CKT 2 CKT 5 MDB6-C CKT 2 CKT 1 MDB6-C CKT 2
CKT 3 | — L | CKT3CKT 6| — — | CKT 3 CKT 12| — L | CKT3
A CKT 4 CKT 1 CKT7 CKT4
CKT 1 CKT 5 CKT 2 CKT8 CKT5
CKT 2 CKT6 CKT3 CKT9 CKT6
_CKT3
10/3 8/1 10/2 10/9 8/3 10/2
CKT 1 CKT 1 CKT 7 CKT 1
CKT 2< = MDB9-C [— ~CKT 2 CKT 8< = MDB9-C |— ~CKT2
CKT 3 CKT 3 CKT 9 || CKT3
CKT 1 CKT 4
CKT 5
CKT 2 CKT 6
CKT 3
Few Circuits Many Circuits
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Few Circuits Many Circuits
10/3 8/1 10/2 10/6 8/2 10/2

CKT 1| __| | |CKT1 CKT4|_| | |CKT 1
CKT MDB12-C KT2 CKT MDB12-C KT 2
CKT 3 CKT3 CKT®6 CKT 3

HEN AR
W e

CKT4 CKT1
gg g CKT5 CKT2
CKT6 CKT3
10/9 8/3 10/2 10/12 8/4 10/2
T 7| — ot G310 15T
CKT8< _| MDB12-C [ -CKT2 o . | | MDB12-C [ [l -7
CKT9 CKT 3
— — CKT 7 —CKT 4
I I I I CKT 8 I I I I CKT 5
CKT9 CKT 6
CKT 4 CKT7 CKT4
CKT 5 CKT8 CKT5
CKT 6 CKT9 CKT®6
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Standard Dual-Port MDBs

There are two standard dual-port MDBs: three-port MDBs and six-port. Each connects the
standard home run cables with the two ports of the MDB to yield various standard outputs of
general purpose and isolated ground power for distribution throughout the zone. The standard
outputs at each port of the standard dual-port MDBs are described in the following sections.

“‘AG/A” Circuitry

Again, the most basic and easiest to understand, the standard dual-port MDBs in “AG/A”
circuitry configurations are shown below. Remember that the “G” in the “xG/x” convention
refers to the isolated ground circuits. Therefore, an “AG/A” circuitry means that there is one
isolated ground circuit and one general purpose circuit at the port.

10/6 8/2 10/2 10/6 8/2 10/2
MDB3- MDB3-
CKT5/CKT6 —| ag/a [ CKT 1/CKT2 CKT3/CKT4 —| ag/a |[ CKT 1/CKT4
CKTs5&6
I I are capped off
in the electrical
CKT 3/CKT 4 CKT 2/CKT 4 panel

10/6 8/2 10/2

MDB3-
CKT 4/CKT 3 —| aAG/A CKT 4/CKT1
CKTs5&6
are capped off
in the electrical
CKT 4/CKT 2 panel
Few Circuits Many Circuits
10/6 8/2 10/2 10/9 8/3 10/2
— MDB6 CKT 6/CKT 9 —f MDB6 — CKT 1/CKT 7
CKT 3/CKT 6 AG/A CKT 1/CKT 4 AGIA
— CKT 5/CKT 9 —f — CKT 2/CKT 7
CKT 2/CKT 5 CKT 4/CKT 8 CKT 3/CKT 8
10/9 8/3 10/2 10/12 8/4 10/2
CKT 3/CKT 9 — — CKT 1/CKT 4 CKT 6/CKT 12 = — CKT 1/CKT 7
MDB6- MDB6-
AG/A AG/A
CKT 3/CKT 8 —f — CKT 1/CKT 5 CKT 5/CKT 11 = — CKT 2/CKT 8
CKT 2/CKT 7 CKT 2/CKT 6 CKT 4/CKT 10 CKT 3/CKT 9 «

10
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AG/C” Circuitry

Now we get to MDB configurations that those familiar with the modular furniture industry will
recognize. The “AG/C” circuitry is the same as the “3+1” circuitry for modular furniture. The
standard dual-port MDBs in “AG/C” circuitry configurations are shown below.

10/6 8/2 10/2

cKkT3/__{| MDB3- || ckT1/

CKT 4,CKT 5,CKT 6 AGIC CKT 4,CKT 5,CKT 6

CKT 2/
CKT 4,CKT 5,CKT 6

Few Circuits

CKT3/_]| MDB3-
CKT 10,CKT 11,CKT 12 AGI/C

10/9 8/3 10/2

CKT 3/
CKT 7,CKT 8,CKT 9

MDB6- CKT 1/

10/12 8/4 10/2

CKT 2/

CKT 7,CKT 8,CKT 9

CKT 1/
CKT 4,CKT 5,CKT 6

Many Circuits

AG/C CKT 4,CKT 5,CKT 6

CKT 2/ CKT 2/

CKT 7,CKT 8,CKT 9 CKT 4,CKT 5,CKT 6
10/6 8/2 10/2
CKT 3/ MDB6- CKT 1/ CKT 3/
CKT 4,CKT 5,CKT 6 AG/C CKT 4,CKT 5,CKT6  CKT 10,CKT 11,CKT 12

CKT 2/
CKT 4,CKT 5,CKT 6

10/12 8/4 10/2

MDB6-
AGI/C

|

CKT 2/
CKT 7,CKT 8,CKT 9

CKT 1/
CKT 4,CKT 5,CKT 6

11
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BG/A” Circuitry

Like all of the other “B”-type circuitry, the “BG/A” circuitry is unable to make the best use of the
largest standard home run cables. It is only significant because the circuitry is the same as the

“142” S-wire circuitry used in modular furniture.

circuitry configurations are
10/3 8/1 10/2

shown below.

MDB3-

CKT 1, CKT 2/CKT 3 ==
BG/A

= CKT 1, CKT 2/CKT 3

CKT 1, CKT 2/CKT 3

Few Circuits

10/3 8/1 10/2

CKT 1,CKT 2/CKT 3
BG/A

MDB6-

CKT 1,CKT 2/CKT 3

CKT 1,CKT 2/CKT 3

CKT 1,CKT 2/CKT 3

The standard dual-port MDBs in “BG/A”

Many Circuits

10/9 8/3 10/2

MDB6-
BG/A

CKT 4,CKT 5/CKT 6 CKT 1,CKT 2/CKT 3

CKT 4,CKT 5/CKT 6 CKT 1,CKT 2/CKT 3

12
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BG/B” Circuitry

Again, the “BG/B” circuitry doesn’t allow the most efficient use of the hot conductors due to the
need for neutral conductors. The “BG/B” circuitry provides two general purpose and two
isolated ground circuits to each port. It is also the same as the “2+2” 8-wire circuitry used in
modular furniture. The standard dual-port MDBs in “BG/B” circuitry configurations are shown
below.

10/6 8/2 10/2 10/12 8/4 10/2
CKT 1,CKT 2/__|| MDB3- || CKT 1,CKT 2/ CKT 7,CKT 8/__|| MDB3- || CKT 1,CKT 2/
CKT 4,CKT 5 BG/B CKT 4,CKT 5 CKT 10,CKT 11 BG/B CKT 10,CKT 11
CKTs 3 &6 are CKTs 3,6, 9, &
capped off in the I 12 are capped
CKT 1,CKT 2/ electrical panel CKT 4,CKT 5/ off in the
CKT 4,CKT 5 CKT 10,CKT 11 electrical panel

10/12 8/4 10/2

CKT 1,CKT 2/__|| MDB3- || CKT 1,CKT 2/
CKT 10,CKT 11 BG/B CKT 4,CKT 5
CKTs 3, 6,9, &
12 are capped
CKT 1,CKT 2/ off in the

CKT 7,CKT 8 electrical panel

Few Circuits Many Circuits

10/6 8/2 10/2

CKT 1,CKT 2/ MDB6- CKT 1,CKT 2/
CKT 4,CKT 5 BG/B CKT 4,CKT 5

I I CKTs 3 &6 are

— capped off in the

CKT1,CKT 2/ glectrical panel
CKT 4,CKT 5

13
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BG/C” Circuitry

The “BG/C” represents the maximum number of circuits possible in the standard 10-pole
connector. Because of the “BG” circuits, there will be some circuits unused in the standard home
run cables. The “BG/C” circuitry provides three general purpose and two isolated ground circuits
to each port. It can thus supply the “3+1” or the “2+2” 8-wire circuitry used in modular
furniture. The standard dual-port “BG/C” MDBs are shown below.

10/12 8/4 10/2

CKT 7,CKT 8/__|| MDB3- | CKT1,CKT 2
CKT 10,CKT 11,CKT 12 BG/C CKT 10,CKT 11,CKT 12
CKTs 3,6, &9
are capped off in
CKT 4,CKT 5/ the electrical
CKT 10,CKT 11,CKT 12 panel
10/12 8/4 10/2
CKT 1,CKT 2/__|| MDB3- [ CKT1,CKT 2/
CKT 10,CKT 11, CKT 12 BG/C CKT 4,CKT 5,CKT 6
CKT 3 is capped
CKT 1,CKT 2/ offin the

CKT 7,CKT 8, CKT 9 electrical panel

Few Circuits Many Circuits

10/12 8/4 10/2

CKT 7,CKT 8/ MDB6- CKT 1,CKT 2/
CKT 10,CKT 11,CKT 12 BG/C CKT 4,CKT 5,CKT 6
CKTs 3 &9 are
I I capped off in the
CKT 7,CKT 8/ CKT 1,CKT 2/ electrical panel

CKT 10,CKT 11,CKT 12

CKT 4,CKT 5,CKT 6

14
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Standard Single-Port SDBs

There are three standard single-port SDBs: three-port SDBs, four-port SDBs, and six-port SDBs.
Each connects the outputs of the standard MDB ports to split the circuits and distribute them
throughout a greater geographic zone. The standard outputs at each port of the standard single-
port SDBs are described in the following sections.

“A” Circuitry
As with the MDBs, the “A” circuitry SDBs are the most basic and easiest to understand. The
standard single-port SDBs in “A” circuitry configurations are shown below.

INPUT PORT INPUT PORT INPUT PORT
CKT A — [ CKT A
CKTA— SDB3-A |— ckTA SDB4-A SDB6-A
CKT A — [ CKTA CKTA— [ CKT A
CKT A CKTA  CKTA CKTA CKTA
“B” Circuitry
The “B” circuitry SDBs are shown below.
INPUT PORT INPUT PORT INPUT PORT
gﬂ ‘B\ —| spB3-B |— gﬂ ‘B\ SDB4-B SDB4-B
CKTA _| | CKTA k7p— | CKT A
CKT B CKT B
CKT A CKTA CKTA
CKTB CKTA
CKT B CKTB CKTB
INPUT PORT INPUT PORT
CKT A CKT A
CKTB ™ | —ckrp CKTB— — CKTA
KT A SDB6-B KT A SDB6-B
CKTB ™ —ckre CKTB—] [ CKTA

CKTA CKTA
CKTB CKTB CKTB  CKTA
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