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Design Reference Standards
PointGuard LoadHub complies to UL67 with a mechanical (hardware) interlock design.
The applied clauses are:

UL 67 Section 6.6.10 The operating mechanism in a panelboard used as transfer
equipment in accordance with Article 702 of the National Electrical Code, ANSI/NFPA
70, shall be interlocked to prevent simultaneous connection to both the normal and
alternate sources of supply. The interlock shall be installed as part of the panelboard
assembly in the factory or provisions made for its field installation.

UL 67 Section 28.1 Exception No.1 Circuit breakers or switches provided with a
mechanical interlock that prevents the normal and alternate supply circuit breakers or
switches from being in motion simultaneously are not required to be tested in
accordance with UL 1008.

UL67, Section 6.6.10

6.6.10 The operating mechanism in a panelboard used as transfer equipment in accordance with Article
702 of the National Electrical Code, ANSI/NFPA 70, shall be interlocked to prevent simultaneous
connection to both the normal and alternate sources of supply. The interlock shall be installed as part of
the panelboard assembly in the factory or provisions made for its field installation. The panelboard or field
installed kit shall be marked in accordance with 34.12.18 or 34.12.19.

6.6.11 Panelboards intended for interconnection with one or more electric power production sources
operating in parallel with a primary source(s) of electricity, in accordance with Article 705 of the National
Electrical Code, NFPA 70, shall be permitted to have provisions for connection(s) as noted in (a) and (b).
See 34.16 for marking requirements.

a) Supply Side Connection — Panelboards intended for use in applications where the non-primary
sources are connected on the supply side of the service disconnecting means, see 6.2.1(g), shall
comply with the following:

1) The sum of the continuous current output ratings of all supply side overcurrent devices
connected to power production sources shall not exceed the rating of the panelboard unless
protected by a Power Control System (PCS) complying with 6.6.12.

2) If connections are provided to interconnect power production sources, those connections
shall accommodate conductors no smaller than 6 AWG copper or 4 AWG aluminum.

b) Load Side Connection — Panelboards for use in applications where the non-primary sources are
connected on the load side of the service disconnecting means shall comply with the following:

1) Shall be permitted to have one or more load side disconnects for the interconnection of
parallel power sources.

2) The total rating of all overcurrent devices supplying the panelboard shall not exceed the
rating of the panelboard when protected by a Power Control System (PCS) complying with
6.6.12

Exception: The total rating of all overcurrent devices supplying the panelboard may exceed the
rating of the panelboard by up to 120% of the rating of the panelboard if the overcurrent device(s)
intended for use with interconnected parallel power sources are positioned at the opposite end
from the main input, or if the connections are at either end of a center-fed panelboard.
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UL67, Section 28.1

28 Test Requirements for Panelboards Used as Transfer Equipment

28.1 A panelboard that is intended for use in accordance with Article 702 of the National Electrical Code,
ANSI/NFPA 70, along with its circuit breakers or switches and interlock, shall be tested in accordance with
the Standard for Transfer Switch Equipment, UL 1008. See 6.6.9 and 6.6.10 for construction
requirements, 34.12.18 and 34.12.19 for marking requirements.

Exception No. 1: Circuit breakers or switches, provided with a mechanical means to prevent the load
switching from the normal source of supply to the alternate source of supply in one continuous motion, are
not required to be tested in accordance with UL 1008.

Exception No. 2: Circuit breakers or switches provided with a mechanical interlock that prevents the
normal and alternate supply circuit breakers or switches from being in motion simultaneously are not
required to be tested in accordance with UL 1008.
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Grid & Generator Relay Operation Mode
PointGuard LoadHub Diagram

Current Sensors
for each breaker

SMART CONTROL:
LOADS, PV INVERTER, OR PG CONTROLLER
MAX 80A BREAKER

| MICROGRID INTERCONNECT DEVICE (MID)
TT 200A GRID RELAY (INTEGRATED)

OBXYIN| YORXY N[ YOBRXTIA| YORXYN | YORXTI

DEDICATED GENERATOR INPUT
MAX 80A BREAKER

MAX 60A BREAKER
(NO RELAYS)

PG CONTROLLER INPUTS {

D LUGS

GRID-CONNECTION:
100A - 200A BREAKER (EATON)

BACKUP/MAIN PANEL:
100A - 200A BREAKER (EATON)

NETURAL

VB8 DD D

There are two-type of relays in the PG LoadHub:

1. Generator Relay
2. Grid Relay (MID, Microgrid interconnect Device)

They are all Latching Relay. A latching relay is a type of relay that maintains its contact
position without continuous power application.
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Operation Mode Example 1: Generator Relay Close

0
1 L

12V

Open coail Close coil
Y Y
O——0O Oy

Open Close

Generator Grid

A pulse signal sent to the close coil, the relay will close and maintain this contact
position

Operation Mode Example 2: Generator Relay Open
[@]
JL 1

12V
Open caoil Close coil
SO L YY)
O
Open Close
Generator Grid

A pulse signal sent to the open coil, the relay will open and maintain this contact
position
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Grid & Generator Interlock Mechanics

Interlock Logic electrical Circuit Diagram of Grid and Generator Ports

DSP (Control Board)

Grid Off Gen On Grid On Gen Off
Delay Delay
OR NAND OR
AND AND
Open ~A~~n|~~n Close Close ~~~~ Open
N\ VAR
Generator

Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker

C

Load

The control board (DSP) has 4 command signals:

Grid On: Command with “1” pulse intended to close Grid relay
Grid Off: Command with “1” pulse intended to open Grid relay

Gen On: Command with “1” pulse intended to close Generator relay

B wnh =

Gen Off: Command with “1” pulse intended to open Generator relay
In normal control, all hardware and software are working correctly:

1. Grid On and Generator On will never be “1” at the same time
2. Grid On and Grid Off will never be “1” at the same time

3. Generator On and Generator Off will never be “1” at the same time
In abnormal control, hardware and software are working incorrectly:

1. Grid On and Generator On are “1” at the same time

7

Grid
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2. Grid On and Grid Off are “1” at the same time

3. Generator On and Generator Off are “1” at the same time

Based on the above "Interlock Logic Electrical Circuit Diagram of Grid and Generator

Ports" design, PointGuard ensures that under any possible command combination, the

generator relay and grid relay will never close simultaneously.

Work.'T‘g Grid On Grid Off Gen On Gen Off Gen Relay | Grid Relay
Condition
1 0 0 1
1 0 0 0
0 1 1 0
0 0 1 0
Normal
0 1 0 0
0 0 0 1
0 1 0 1
0 0 0 0 the generator relay and grid
relay will never close
1 0 1 0 simultaneously
1 1 1 0
1 0 1 1
1 1 1 1
Abnormal
1 1 0 1
0 1 1 1
1 1 0 0
0 0 1 1
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Normal Working Conditions

Normal Condition 1

Operation Condition Grid On Grid Off Gen On Gen Off

Gen Relay

Grid Relay

Normal 1 1 0 0 1

Step 1: Grid On and Gen Off command will open the Gen Relay first (no signal delay)

DSP (Control Board)

Gen On Grid On

Grid

0]
mrmj/m Close [Open]
Generator a a
Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker

Step 2: After 100ms delay, Grid relay will be close.

DSP (Control Board)

Gen On Grid On

Grid Off Gen Off

Generator ”\WE e & Grid
Gon rasker Gon Roly ‘ i ey 40) Man reshor
C
L0|ad
Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay
Normal 1 1 0 0 1 Open Close
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Normal Condition 2

Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Normal 2 1 0 0 0
Step 1: Grid On command will firstly open the Gen Relay first
DSP (Control Board)
a 0] 1] 0]
[ |
0]
n Cl
Generator /m J/ M Grid
Gen Breaker Gen Relay ‘ Grid Relay (MID} Main Breaker
|
Load
Step 2: After around 0.1 seconds delay, the Grid Relay will be closed.
DSP (Control Board)
_ O &
[ |
fv\rv\m Open
Generator ﬁmmj/ M Grid
Gen Breaker  Gen Relay ‘ Grid Relay (MID) Main Breaker
|
Load
Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Normal 2 1 0 0 0 Open Close
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Normal Condition 3

Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Normal 3 0 1 1 0
Step 1: Gen On & Grid Off commands will open the Grid Relay first.
DSP (Control Board)
1] 4] a 0]
I I
0 o]
Wm d Close Close
Generator &’ J/ ‘ J/ — 2 Grid
Gen Breaker Gen Relay Grid Relay (MID) Main Breaker
C
|
Load
Step 2: After 100ms delay, the Gen Relay will be closed.
DSP (Control Board)
, i o
| |
|,
Generator gl J;WEE M Grid
Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker
|
Load
Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Normal 3 0 1 1 0 Cose Open

1
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Normal Condition 4

Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Normal 4 0 0 1
Step 1: Gen On command will open the Grid Relay first.
DSP (Control Board)
( 1] a 0]
[ |
& 0]
ﬂ o
Generator AW""J/ J/ — M Grid
Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Braaker
|
Load
Step-2: After 100ms delay, the Gen Relay will be closed.
DSP (Control Board)
7 1] 0]
I |
1]
Generator PN e oL Y Grid
Gen Breaker Gen Relay | Grid Relay (MID) Main Breaker
|
Load
Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Normal 4 0 0 1 Close Open

12
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Normal Condition 5,6, 7 & 8

Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay

Normal 5 0 0 0 1 Open Open

DSP (Control Board)

Grid Off Gen On Grid Cn Gen Off

v
A~y ~ -
Generator Grid
Gen Breaker Gen Relay ‘ Grid Relay (MID} Main Breaker
Load

Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay

Normal 6 0 1 0 0 Open Open

DSP (Control Board)

f\m’““j/"""‘ close close ~
Generator Grid
Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker
Load

13
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Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay
Normal 7 0 1 0 1 Open Open
DSP (Control Board)
1] 0] 1]

1
(1]
Ic
Aww-j/m Close
Y 3
Generator Grid
Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker
Load

If all DSP commands are “0”, it means the system staying as normal (No change).

Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Normal 8 0 0 0 0 Open Open
DSP (Control Board)
0] 0] 0] 0]
Grid Cff Gen On Grid On Gen Off
| I
a 0]
Opgmnjr/wvwg\ose J/ ﬂOpen
Generator M M Grid
Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker

|
Load

14
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Summary for normal working condition 1,2,3,4,5,6,7,8

Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Normal 1 1 0 0 1 Open Close
Normal 2 1 0 0 0 Open Close
Normal 3 0 1 1 0 Close Open
Normal 4 0 0 1 0 Close Open
Normal 5 0 1 0 0 Open Open
Normal 6 0 0 0 1 Open Open
Normal 7 0 1 0 1 Open Open
Normal 8 0 0 0 0 Open Open
Abnormal Working Conditions
Abnormal Condition 1
Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Abnormal 1 1 0 1 0

Step 1: Gen On & Grid On simultaneously, these two commands will open both of

generator relay and grid relay firstly.

DSP (Control Board)

0] [1] 0]
Grid Off Gen On Grid On Gen Off
| I
m | L]

Generator

Gen Breaker  Gen Relay

Grid Relay (MID)

Grid

Main Breaker
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Step 2: The NAND gate and the two AND gates will remain grid relay and generator
relay at open with both “0” signal status.

DSP (Control Board)

0] 1 0]
Grid Off Gen On Grid On Gen Off
I |
ela
lose ose J/
,-\Em Open
Generator J/ - Grid

Break

Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay

Abnormal 1 1 0 1 0 Open Open
Abnormal Condition 2, 3, 4

All the following conditions have the Gen On and Grid On simultaneously, so these
working conditions have the same result as the abnormal condition 1.

Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Abnormal 1 1 0 1 0 Open Open
Abnormal 2 1 1 1 0 Open Open
Abnormal 3 1 0 1 1 Open Open
Abnormal 4 1 1 1 1 Open Open

DSP (Control Board)

0 o @ o
Grid Off Gen On Grid On Gen Off
Delay Delay
\or / (NAND ) “OoR /

| | o
e )
o o o O
f\mrw—j:m Close Close ”W‘J/
Generator 5 Grid
Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker

)

Load
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Abnormal Condition 5

Operation Condition

Grid On

Grid Off

Gen On

Gen Off

Gen Relay

Grid Relay

Abnormal 5

1

Step 1: Gen Off & Grid Off will open both of generator relay and grid relay firstly.

DSP (Control Board)

Grid Off Gen On Grid On

1]
reon|~en Close Close v
A (Open] ~ _
Generator Grid
Gen Breaker  Gen Relay ‘ Grid Relay (MID) Main Breaker
Load

Step 2: After Grid On delayed 100ms, the AND gate for grid relay will push grid relay
close with “1” signal status. The Generator relay will remain open with “0” signal status.

DSP (Control Board)

NAMD
]

Grid On

Generator AT i 2 & Grid
Gen Breaker  Gen Relay ‘ Grid Relay (MID) Main Breaker
C
L0|ad
Operation Condition Grid On Grid Off | Gen On Gen Off | Gen Relay Grid Relay
Abnormal 5 1 1 0 1 Open Close

17




PointGuard LoadHub Generator and Grid Mechanical Interlock Technical Paper PO'HTGUARD

Abnormal Condition 6, 7, 8

All the following conditions have the Gen On and Gen Off (or Grid On and Grid Off)
simultaneously, so these working conditions have the same result as the abnormal
condition 5.

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay
Abnormal 5 1 1 0 1
Abnormal 6 0 1 1 1
Abnormal 7 1 1 0 0
Abnormal 8 0 0 1 1

Example: Working condition abnormal 8

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay

Abnormal 8 0 0 1 1

Step 1: Both grid relay and generator relay will open, because both two OR gates output
will be “1” pulse.

DSP (Control Board)

0]
Grid Off Gen On Gen Off
OR MNAND OR
(@]
m—u—j/m Close
I m M
Generator
Gen Breaker Gen Relay Grid Relay (MID) Main Breaker

‘ Grid

¢
|

Load

Step 2: After 100ms delay, the AND gate for generator will output to “1” pulse, close the
Generator Relay. The AND gate for grid will output to “0”, and remain open.

18
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DSP (Control Board)

0]

Grid Off Gen On

Y

/\O pen m-uj/.nn‘w\

Gen Breaker Gen Relay ‘ Grid Relay (MID) Main Breaker

Generator Grid

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay

Abnormal 8 0 0 1 1 Close Open

Summary for abnormal working condition 5,6,7,8

Operation Condition Grid On Grid Off Gen On Gen Off Gen Relay Grid Relay
Abnormal 5 1 1 0 1 Open Close
Abnormal 6 0 1 1 1 Close Open
Abnormal 7 1 1 0 0 Open Close
Abnormal 8 0 0 1 1 Close Open

19
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Conclusion

PointGuard LoadHub complies with UL67 and UL1008, the grid relay and generator relay

designed with a mechanical (hardware) interlock, which ensures that under any possible

command combination, the generator relay and grid relay will never close simultaneously.

Working Grid On GridOff | GenOn | GenOff | GenRelay | Grid Relay

Condition
1 0 0 1 Close Open
1 0 0 0 Close Open
0 1 1 0 Open Close
0 0 1 0 Open Close

Normal

0 1 0 0 Open Open
0 0 0 1 Open Open
0 1 0 1 Open Open
0 0 0 0 Open Open
1 0 1 0 Open Open
1 1 1 0 Open Open
1 0 1 1 Open Open
1 1 1 1 Open Open

Abnormal
1 1 0 1 Open Close
0 1 1 1 Close Open
1 1 0 0 Open Close
0 0 1 1 Close Open

20
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Annex
UL Certification Letter issued to LoadHub

[1] CSA Description Report for UL 67 Panelboards (Thirteenth Edition, Revision

Dated May 15, 2018)

CSA
sp GROUP"

Edition 1: March 26, 2024; Project 80180395 - Shanghai
Prepared By: Fohana Yang
Anthorized By: Rohana Yang

Contents: Certificate of Compliance - Page 1 to 2

Supplement to Certificate of Compliance - Page 1

Description and Tests - Pages 1to 16
Annex A- Page 1

Att] Photos - Pages 1to 3

Att2 Construction - Pages 1 to 25
Att3 Marking Label - Pages 1to 5
Attd SCH and Layout - Pages 1 to 34
AttS Manual - Pages 1 to 37

Descriptive Report

MASTER CONTRACT: 303946

REPORT: 80180393
PROJECT: 80180393

Atts Magnetic Component- Pages 1 to 12
Att7 Insnlation Material Sheet- Pages 1 to 10
AttS FEMA report for Grid and Generator Transfer- Pages 1 to 28

PRODUCTS

CLASS 5311 09 - POWER. SUPPLIES - Distributed Generation Power Systems Equipment
CLASS 5311 89 - POWER. SUPFLIES - Distributed Generation Power Systems Equipment - Certified to ULS.

Standards

Micrognd Interconnect Device used as Pannel Board, PoimntGuard LoadHub, model PG LoadHub, permanently

connected. Rating as following:

Model PG LoadHub

Nomunal Operating Voltage 1207240V ac Split Phase
Operating Voltage Fange 104-155Vac /180-270Vac
Nominal Operating Frequency 60Hz

Operating Frequency Range 57-63Hz

Grid Max Continuous Current 200A

Backup Max Continuous Current 200A

Generator Max Contimuous Curent 644

PG Home 1 Max Continuous Current 484

PG Home 2 Max Continuous Current 484

Smart Load 1 to 5 644 *5

Normal operation temperature range -30°C - #55°C

Enclosure Rating Type Twvpe 3B

Short Circunit Current Rating 10kA when the main breaker installed.

The reader is responsible for any liability arizing from actions taken i interpreting or applying the resules presented in this mpon. This repert shall not be
reproduced except in full, without written approval from CSA Group Testing & Certification Inc. The resulis of this report only relate to those items tested

—
- et Floor, Building 4, Qilai lnduetrial City, B89 Yichan Road, Shanghai, 200333 China
Telephone: (86)21.33688282 Fac (66)21.33688122 www.coagroup.org

QD-1396 Rew 2024-02-01

2024 C5A Group. All rights resenved.
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MASTER CONTRACT: 303946
EEPORT: 80180393 Page No: 2
PROJECT: 20180393 Date Issued: March 26, 2024

Notel: For the specified temperature range, Circuit breaker cannot be relied on to provide overload protection
when installed below 0 degreeC. Separated Overload protection shall be provided as required CEC and NEC if
ambient temperature is below 0 degreeC.

Note2: The Power Control System- Busbar protection function was evaluated with PG LoadHub and PointGuard
Controller Series Inverter, the set pomt for the busbar protection function 15 non-adjustable and fixed at 160A.
When the total corrent from all the sources (Gnid, PG Home 1 and PG Home 2) exceeds the set point, the
PountGuard Contreller Inverter will shut down, and the remaining Grid Main Brealeer will provide overcurrent
protection for the Bushar.

Note3: Short circnit rating is assipned based on the lowest component short cirenit rating when Eaton main
breaker is not installed.

APPLICABLE REQUIREMENTS

CSAC222No. 107.1-16 - Power Conversion Equipment
UL 1741 - Inverters, Converters, Controllers and Interconnection System
Equipment for Use With Distributed Energy Resources (Third Edition,
Revision Dated May 19, 2023)

*UL1741 CRD - Power Control Systems (PCS) (Dated March 08, 2019)
UL 67 - Panelboards (Thirteenth Edition Revision Dated May 15, 2018)
UL 869A - Reference Standard for Service Equipment (Fourth Edition, Revision

Dated November 10, 2006)

ote: ev ting modes acc to ne 52 ar tection
*N The evalnated cperating mode I UL 1741 PCS CED incledes: Bushar Protects

QD-1380 Rav 2024-02-01 ©2024 CSA Group. All rights resarved.
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