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1. Introduction

11 About the installation instructions
General purpose

These are the Installation instructions for DEIF's AGC 150 and ASC 150. The Installation instructions provide information for
the correct installation of the controller, with primary focus on the physical installation of the equipment.

/\ CAUTION

Read the instructions

Read these instructions before installation of the controller, to avoid personal injury and damage to the
equipment.

Intended users of the Installation instructions

The Installation instructions are primarily intended for the people, who mount and wire up the controller. Designers may find
it useful to refer to the Installation instructions, when developing the system's wiring diagrams, and operators may find it
useful to refer to the Installation instructions while troubleshooting.

List of technical documentation

oocument o

e Short description

o Controller applications

e Main features and functions
Product sheet .

e Technical data

e Protections

e Dimensions

e General description
o Functions and features
o Controller applications
Data sheet o Controller types and variants
o Protections
* Inputs and outputs
e Technical specifications
e Principles
o General controller sequences, functions and protections
« Protections and alarms
. e AC configuration and nominal settings
Designer's handbook .
e Breaker and synchronisation
e Regulation
e Hardware characteristics
o Communication

e Tools and materials

L . » Mounting

Installation instructions . .
e Minimum wiring for the controller

e Wiring information and examples
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Document Contents

o Controller equipment (buttons and LEDSs)
Operator's manual e Operating the system
+ Alarms and log

e Modbus address list
o PLC addresses
o Corresponding controller functions

Modbus tables

o Descriptions for function codes, function groups

1.2  Warnings and safety
Safety during installation and operation

When you install and operate the equipment, you may have to work with dangerous currents and voltages. The installation
must only be carried out by authorised personnel who understand the risks involved in working with electrical equipment.

A\ DANGER!

Hazardous live currents and voltages

Do not touch any terminals, especially the AC measurement inputs and the relay terminals, as this could lead to
injury or death.

Current transformer danger

A\ DANGER!

Electrical shock and arc flash
A Risk of burns and electrical shock from high voltage.

Short all current transformer secondaries before breaking any current transformer connections to the controller.

Disable the breakers

Disable the breakers
A Unintended breaker closing can cause deadly and/or dangerous situations.

Disconnect or disable the breakers BEFORE you connect the controller power supply. Do not enable the
breakers until AFTER the wiring and controller operation are thoroughly tested.
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Disable the engine start

Unintended engine starts

fi Unintended engine starts can cause deadly and/or dangerous situations.

Disconnect, disable or block the engine start (the crank and the run coil) BEFORE you connect the controller
power supply. Do not enable the engine start until AFTER the wiring and controller operation are thoroughly
tested.

UL/cUL Listed
The acceptability of the installation is determined as part of the final assembly.

If field-wired in the end application, you must use a physical barrier between the low voltage and higher voltage wiring
connections to make sure that the circuits are separated.

Factory settings

The controller is delivered pre-programmed from the factory with a set of default settings. These settings are based on
typical values and may not be correct for your system. You must therefore check all parameters before using the controller.

Electrostatic discharge

Electrostatic discharge can damage the controller terminals. You must protect the terminals from electrostatic discharge
during the installation. When the controller is installed and connected, these precautions are no longer necessary.

Data security

To minimise the risk of data security breaches:

* As far as possible, avoid exposing controllers and controller networks to public networks and the Internet.
« Use additional security layers like a VPN for remote access, and install firewall mechanisms.

e Restrict access to authorised persons.

1.3  Legal information
Third party equipment

DEIF takes no responsibility for the installation or operation of any third party equipment, including the genset. Contact the
genset company if you have any doubt about how to install or operate the genset.

Warranty

NOTICE

0 Warranty
The controller is not to be opened by unauthorised personnel. If opened anyway, the warranty will be lost.

Disclaimer

DEIF A/S reserves the right to change any of the contents of this document without prior notice.
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The English version of this document always contains the most recent and up-to-date information about the product. DEIF
does not take responsibility for the accuracy of translations, and translations might not be updated at the same time as the
English document. If there is a discrepancy, the English version prevails.

Copyright

© Copyright DEIF A/S. All rights reserved.
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2. Product description

2.1 Controller types

DG unit

DG unit

Mains unit

BTB unit

DG HYBRID unit
ENGINE DRIVE unit
Remote unit

9101 ENGINE DRIVE MARINE unit
DG MARINE unit

ASC 150 Storage*
ASC 150 Solar*
ATS unit

ATS unit

DG PMS LITE

Software packages and controller types

Generator controller

Generator Stand-alone controller
Mains controller

BTB controller

Genset-Solar hybrid controller
Engine drive controller

Remote display

Engine drive controller for marine use

Stand-alone genset controller for marine
use

Battery storage controller

Solar controller

Automatic transfer switch (open transition)
Automatic transfer switch (closed transition)

PMS lite controller

The controller software package determines which functions the controller can use.

¢ S1 = Stand-alone

o You can change the controller type to any other controller that uses S1 software.

e S2 =_Core
e S3 = Extended

o You can change the controller type to any other controller type*.

o *To change to an ASC 150, the controller must have the sustainability option (S10).

e S4 = Premium

o You can change the controller type to any other controller type*

o *To change to an ASC 150, the controller must have the sustainability option (S10).

o All functions are supported.

You can select the controller type under Basic settings > Controller settings > Type.
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Minimum
Parameter Controller type
software

S1
S2
S2
S2
S1
S1
S1

S1

S3
S3
S1
S2
S2
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3.1 Dimensions and weight

DE[F
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1

217.9 mm (8.58 in) N

Dimensions and weight

Length: 233.3 mm (9.16 in)
Height: 173.3 mm (6.82 in)

Dimensions

Panel cutout

233.3 mm (9.16 in) N

Depth: 44.7 mm (1.76 in)

Length: 218.5 mm (8.60 in)
Height: 158.5 mm (6.24 in)
Tolerance: + 0.3 mm (0.01 in)

Max. panel thickness 4.5 mm (0.18 in)

Mounting

Weight

.

0

(|

Bo

e— 157.9 mm (6.22 in)
¢——— 173.3 mm (6.82 in)

44.7 mm |
(1.76 in)

od

UL/cUL Listed: Type complete device, open type 1

UL/cUL Listed: For use on a flat surface of a type 1 enclosure

0.79 kg

3.2 Tools and materials

Tools required for mounting

oo

Personal protection, according to local standards and

Safety equipment N me

Screwdriver, PH2 or 5 mm flat

Wire stripper, pliers and cutters
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Tighten the fixing screw clamps, torque 0.15 N-m (1.3 Ib-in)

Prepare wiring and trim cable ties



NOTICE

0 Too much torque damages the screw clamps and/or controller housing

Do not use power tools during the installation.

Materials required for mounting and wiring
Four screw clamps Mounting the controller in the front panel
Wires and connectors Wiring third party equipment to the controller terminals

Connecting the controller communication between

Ethernet cable
controllers and/or external systems

Cable ties Securing wiring and Ethernet cable

3.3  Mounting instructions
The controller is designed for mounting in the panel front. Max. panel thickness: 4.5 mm (0.18 in).

Panel cutout:

e Width: 218.5 mm (8.60 in)

e Height: 158.5 mm (6.24 in)

e Tolerance: + 0.3 mm (0.01in)

1. Insert the controller in the panel.
2. Insert the screw clamps:

3.b.1 3.b.3

rl_-

3. Tighten the screw clamps to 0.2 Nm.
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41

Rear side connections
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: fege |5zl |2EBBELRE
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g “) <)
Digital input (configurable) Analogue output AC current CT-side ACvoltage Aside  AC voltage B-side
T
pats astonn AC connection 2
Meas volt 100-690VAC, 50/60 Hz Controller CT-side A-side B-side ;
Meas curr. 3‘Lllf ol{'iﬁ":)ﬁu%m DEFAS Genset controller Gen Gen BB/Mains @
ULfeUL Use listed or RIC (XODW2.8) CT Pl Meains controller Mains  Mains BB 2
Supy = BTB controller BusA  BusA  BusB 3
Prod.Ord. No.: 1234657890 | CAUTION | T
BEWARE OF HIGH VOLTAGE N
OO O 7 Ce ONTERMIALS @60 g 0
S/N: 10001234501000030  2019/01 @ & WAR ING )
c us Listen g
s i s, coovcarn | A S S mergpers oo :
Supply Engine start DC output (configurable) mmﬁg"“ C:(':‘UA C;\':ls B I;m ; I;‘S)ﬁ
£ A NS NN
& _ . = =
=T D PO A N CI TT1 () ——
zz 3 ] z § % e s s & s &
§5sFs5.|53555556255(8....2578856885|888884
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crNosobe~ wo2rdo¥LOL® ZRINSILENERBSY 338853
(O OUVIOE OO [ TOVEOVE OV OOVE OV O OVIOVE OV OV OOV OOV IOV OO OOV OOV VROV A OOV
.- J
L - - — — -
=~ — m— ¥
@ o & o
Aod @J J

Plug 1: SuppIyIEngine start

Supply, DC (+)
2 Supply, DC (-)
3 Not used
4 Emerg. stop
5 Run coil
6 Crank
7 D+
Plug 2: DC output

+12/24 V DC
o0vDC

Digital input and supply for terminals 5,
6 and 7

Configurable

Configurable

6.5to 36 VDC

Max. 3 A
Max. 3 A

See data sheet for technical data

10
1
12

Digital output supply, DC (+)
Out
Out
Out
Out
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Configurable
Configurable
Configurable

Configurable

Max. 500 mA
Max. 500 mA
Max. 500 mA
Max. 500 mA
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14 Out
15 MB on
16 MB off

17 GB/TB on

18 GB/TB off

Plug 3: Analogue input/MPU/CANbus

Configurable
Configurable

MB/TB close
Configurable (application dependent)

MB/TB open
Configurable (application dependent)

GB/TB/BTB/ESB/PVB close
Configurable (application dependent)

GB/TB/BTB/ESB/PVB open
Configurable (application dependent)

Max. 500 mA
Max. 500 mA

Max. 500 mA

Max. 500 mA

Max. 500 mA

Max. 500 mA

20 In

21 In

22 In

23 In

24 Pos.

25 SCR

26 Neg

27 High

28 Data (GND)

29 Low

30 High

31 Data (GND)

32 Low
Plug 4: RS-485

Common

Analogue input R/I/U
Analogue input R/I/U
Analogue input R/I/U
Analogue input R/I/U
Tacho

Tacho

Tacho

CAN A ECU
CAN A ECU
CAN A ECU
CAN B PMS
CAN B PMS
CAN B PMS

Must be grounded to Engine GND

Not isolated
Not isolated
Not isolated
Isolated
Isolated

Isolated

Data + (
34 Data (GND)
35 Data - (B)
36 Data + (A)
37 Data (GND)
38 Data - (B)

Plug 5: Digital input

RS-485-1
RS-485-1
RS-485-1
RS-485-2
RS-485-2
RS-485-2

Isolated
Isolated
Isolated
Not isolated
Not isolated

Not isolated

40 In
41 In
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Configurable
Configurable

Configurable

Negative switching only, < 100 Q
Negative switching only, < 100 Q
Negative switching only, < 100 Q
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43
44
45
46

47

48

49

50

Configurable

In Configurable
In Configurable
In Configurable
In Configurable

MB/TB closed

SR Configurable (application dependent)
MB/TB open

bl Configurable (application dependent)
GB/TB/BTB/ESB/PVB closed

G e Configurable (application dependent)

GB/TB off GB/TB/BTB/ESB/PVB open

Configurable (application dependent)

Plug 6: Analogue output

52
53
54
55

GOV (-) Voltage or PWM output
GOV (+) Voltage or PWM output
Not used =

AVR (-) Voltage output

AVR (+) Voltage output

Plug 7: AC current CT-side

57
58
59
60
61

L1 (S1)

L2 (S1)

L3 (S1)

Com (S2) Common

L4 (S1) Neutral, Earth or Mains/Tie power
L4 (S2) Neutral, Earth or Mains/Tie power

Plug 8: AC voltage measurement

63
64
65
66
67
68
69

A-side
L1 A-side
L2 A-side
L3 A-side
N B-side
L1 B-side
L2 B-side
L3 B-side
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Negative switching only, < 100 Q
Negative switching only, < 100 Q
Negative switching only, < 100 Q
Negative switching only, < 100 Q
Negative switching only, < 100 Q

Negative switching only, < 100 Q

Negative switching only, < 100 Q

Negative switching only, < 100 Q

Negative switching only, < 100 Q

Isolated

Isolated

Isolated

Isolated

Must be connected to frame GND

Must be connected to frame GND
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Plug 9: PC connection

USB connection Service port USB B

Plug 10: Modbus connection

RJ45 Modbus TCP/IP connection Ethernet
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5.1
511

P2|s2

Wiring overview

Typical wiring for generator controller

P1|s1

Fuses

e F1: 2 ADC max. time-delay fuse/MCB, c-curve
e F2:6 A AC max. time-delay fuse/MCB, c-curve
e F3:4 ADC max. time-delay fuse/MCB, b-curve
e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve

—

@
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GOV @

0000000

AVR

¢
M
| F3m feedbacl \feedback
|
!
61 2|63|64|65 8 16|17 |18 39|40|41|42|43|44|45|46 48]49|50 66|67|68|69 ‘ ‘
= S + =|5(% =55
ﬁ f z|S|Y|? ;g I cle|e|ls|s|e|e|s a2l z (5|9
] b a =3|8 =188
AC voltage PP N AC voltage 3
Afsideg le) Digital input (configurable) B-side 3 o
b Engine start Analogue input CU | CAN B PMS %%??15 %?)??5’ g@
= =T~ 3 =lefzl=]ge| [z]z][z]= &
<+ S|+ =) 2 5|2 S |G| |+ |G| i w
o slS| |3|el=|=|= SIZ1:18] |=l=leleslale| |B3]B|E]|2
a S - B HEIEIEI R 8|3|2|=
2 6]7] [19]20[21]22]23 32| [33[34]353637]34 so[safss] [ [ [ [ ]
T 23]
I




5.1.2 Typical wiring for mains controller

1 PlimmP? P2 EP1 &
STm-s2 | S2 [ s1
L2 P1im—-P2 L2
12 .
L3 P - P2 L3
s1
No o A I, oo ___N
T
L
|
‘ L
I + - R
| A T T
- |
| MB B
Lo F3 K1 || ke
L m - - feedback\ \feedback
1
56 57 58596061 62|63 |64 |65 8(9(10(11({12|13|14|15|16|17|18 39|40(41|42|43|44|45|46|47|48|49|50 67|68 |69 ‘ ‘
°~ — ~ T2 = ~ cle|6|% §|%
= =l =gl Dlelalulalal=ls]s 5|5
(%) () 0 ) 2 — [N | ™ |3 = =3 > 3 =3 @ @ c c c c c c c c @ o 9
= NS 2l el 3T z 5|33 o olo|E|E SIE|E|E|IE|E|5| S e|e |t |E z|o (9|9
par 9 1333 gle|e|e|eie|e|g|s 2|2 =123 |3
| — — o
AC current CT-side Aig)i‘ézge DC output (configurable) Digital input (configurable) ACBYSiIt;de 3 @
Supply Engine start Analogue input Tacho CANAECU CANBPMS RS485 RS485 /Analogue output| E -l
| Sueply | Port 1 Port 2 3%
=1 = 1= 5 B Tlala|z|ela| |[=]zl=lz i
T o) o | Qg |x z z z|2 z|2 RIS im)
gl gl s |Ela| |Bl=l=l=|=| |8|8|2) |B|3|3|B(51] |:|%|z|5|%lz] [B|3|E|E
el ° whe | g H HE I HEREIEIRE
1] |2 4]5]6]7] [19]20[21]22]23] [24|25]26] [27]28]29]30[31]32| |33[34|35]36]37[38] [s1]s2]s4[ss] [ [ [ [ | [ ]

Fuses

e F1: 2 ADC max. time-delay fuse/MCB, c-curve

e F3:4 ADC max. time-delay fuse/MCB, b-curve

e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve
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5.1.3 Typical wiring for BTB controller

L1 PlEmmP2 1
s 1 s2 .
L2 P1-—pP?2 L2
SRS |
L3 P 1 P2 L3
s s2
N N
N___ g O P e t-r-F------"N
|
|
I
|
MM
BEEE R nlnlig
i R L R
= I
- |
T |
BTB !
feedback }
|
56 57 5859|6061 62|63|64 |65 819 (10|11(12(13(14|15|16|17 |18 39|40(41(42|43|44|45|46|47|48|49|50 66 |67|68|69 ‘ ‘
R e S Tlelalelalalals|s|8]3 558138
o |lel |el el e Zz|=|N|=» ~|5|5|5|5|5|5 o | m EEEEEEEEOOmm Zz = |N|®
S ETREEEE 177 (81e(e|elelele|2|e s s 21233 N
— o
AC current CT-side A(?A\_/;)izzge DC output (configurable) Digital input (configurable) A%Y;gaege %
; p RS485 RS485 T
Engine start Analogue input Tacho CANAECU CANBPMS Port 1 Port 2 Analogue output E@
= a g <|lglal<|g]la T|El=ls T =
§§§§5 %5555 §§§ %5;%55, ;5(;,;5;, 5%025 .
a5 K] K] Sls|E|8|e|8
whle |© E | |8|5|s|8|8] [8]3|%]|=
4]5]6|7] |19[20[21]22]23] [24]25[26] |27]28]20 33[34|35[36[37[38] [51[s2]54[55] [ [ [ [ [ [ |

Fuses

e F1: 2 ADC max. time-delay fuse/MCB, c-curve

e F3:4 ADC max. time-delay fuse/MCB, b-curve

e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve
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5.1.4 Typical wiring for stand-alone controller

11 PP
N—E
P1EEEP2
12

P2(s2 _ _ A e - S ~
. V4 MBf AEB
0 P I o o= F3 Yeedback\ \feedback
o
-
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2 > 2 e R ) IR Z1s5|35|3|3|3|3 oo clelelelele|eleld|s|p|R 5
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s |8 =28 3]s g|e|e|eleleic|e|g|g |5 2255
— @
AC current CT-side Aiygg:ge DC output (configurable) Digital input (configurable) ACB\_/SoiIé:ge g @
. RS485 RS485 ©
:upplL Engine start Analogue input Tacho CAN B PMS ,\Pm 1 Port 2 /Analogue output| §@
—1 [= = HEBEEEHEREEEE &
o) o) 2418 |E |4 o ol x|o 3 T1EITIT1E8% R O finf
3] golc| 8| Z|eE|le|s|& Slol|le o 4 S 22 |x|x
8| |8] EMelel”) |° °| |B|8|8813|8| |818]=)<
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T
@ 8) = =) o] Do
T S S S
¢ o)
dl F2 I
+
" anoaal=
b- 00000600 G
Lol ]
- 11
Engine GND
Fuses

e F1: 2 ADC max. time-delay fuse/MCB, c-curve
e F2:6 A AC max. time-delay fuse/MCB, c-curve
e F3:4 ADC max. time-delay fuse/MCB, b-curve
e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve
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5.1.5 Typical wiring for stand-alone marine controller

L1

L2

L3

L1 12 113

B
feedback \ \ feedback
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il I s\ e | | g S|&|8|8|E|8] |o|a|%|=
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(&
N
)
N
N
s N
e
)
©
@
S
w

g Tacho|[|
U

20(21|22
i

Fll] F2 S
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Engine GND

Fuses

e« F1: 2 ADC max. time-delay fuse/MCB, c-curve

e F2:6 A AC max. time-delay fuse/MCB, c-curve

e F3:4 ADC max. time-delay fuse/MCB, b-curve

e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve
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Typical wiring for stand-alone marine controller with GS-box for galvanic separation

L1

L2

L3

L1 12 L3

[0 =

T8 f iB GS box*
feedback \ \ feedback
[T 1
56 57 5859|6061 62 (63|64 |65 8|9 (10|11[12|13|14|15]|16|17|18 39(40|41|42|43|44|45|46 |47 |48 (49|50 66 (67|68 |69 ‘ ‘
S IS RS e T s|5|8|% sis|2|3
> > o 2|8l 2 z|5|Y(9 NEIEIERERERE =B cle|e|elslsl=s|l=|a|a|B|B z |5 (9|9
s |8 |=l§l3|= e R I E A £\2\5)3 -
— Jue}
AC current CT-side A(IZA\_Igigaege DC output (configurable) Digital input (configurable) A%\_/giléaege g @
Supply Engine start Analogue input Tacho CAN A ECU /Analogue output gE
I — ol &
gz $slBlE|:| |2 sl|o |5 2l: SEEE £
= o 3§ s Z|lcs|le|ls|e Slole ©2|2|3 2|2 |e|x
gl |8 59 g|5|°| |® slel= 1F gt AEIHE
1 2| | [4]s[e]7] |19[20]21]22]23] [24]25]26] |27|28]20 sisefsalss| [ [ [ [ [ ] ]

2l F2 ST

N

En&ne ND

NOTE * One GS-box provides galvanic separation for both sets of voltage measurements.

See previous diagram for fuse information.
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5.1.6 Typical wiring for hybrid controller

MB
feedback edback

S JAD
sl
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s6] [s57] [s8]s9]eole1] [62]63[64[65] |8 [10[11]12[13[14]15[16[17[18] [39]40]41]42]43]44]45]46[47[48]40]50] [e6[67[68[60] | |
=2l 28] z s|5|8|8 s5(8|3
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2 2 2l e e z olol|E|E sElE|ls|lsls|E|E |5 ||t z
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8| |8 AR S il el i e B LA R SINEIEIE
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1] [2] ] Ja|s|6|7] |19]20[21]22]23] |24]25]26 32| |33[3435 [T T T T T
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®
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b

I

g
|

z

o

NOTE * Optional PV breaker.

Fuses

e F1: 2 ADC max. time-delay fuse/MCB, c-curve

e F2:6 A AC max. time-delay fuse/MCB, c-curve

e F3:4 ADC max. time-delay fuse/MCB, b-curve

e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve
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5.1.7 Typical wiring for engine drive controller

56 57 58|59 60|61 62|63 |64 |65 819(10|11]12(13|14(15|16|17|18 39(40(41|42|43|44|45|46(47|48(49|50 66|67 68|69 l l
. . . —~|e = =3
= f= =) = Tle|e <lsls|8|8 5|5 |m|m
» » 2 d R I —|a ™ =|5|5|5|5|5]|5 m | o clelelelelelele|ll]|8 | ar
L L Z2le|l 23S z o £ clele|ls|lc|le|le|E|a g8 Z |5 (99
S5 |8 |2 §l3s N EREEEEEEEEHEE 22|53
— m
AC current CT-side A%‘_’ggzge DC output (configurable) Digital input (configurable) ACB‘_’;’inge %
Suppl Engi : RS485 kol
pply ngine start Analogue input Tacho CANAECU| CANB Analogue output E@
I — Q
| [z o |3 |x o elol |=l8lslc]2]s g| [z]z]z]=z i
z = S| |, 9 S| & 518 . NN ™
o o E% c|S|A Zlel|le|le|& & [SAE 22|22 =]|2 © > x|
8 a 592 |5 o @n|Z T g 4| § ] B 8 8 z <>(
1] 2] | [4]s]e]7] [19]20][21]22]23 2 3| [si[sefsalss| [ [ [ [ [ ] ]

Gov

0000000

| A L

+ - L
Engine GND —

Fuses
e F1: 2 ADC max. time-delay fuse/MCB, c-curve
e F2:6 A AC max. time-delay fuse/MCB, c-curve
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5.1.8 Typical wiring for storage controller

11 PlimmP2 1
s1ms2 |
J— L2 P1EE—-P2 L2
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v _ 1 s2
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I _ i
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| s Ess |
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= e =8| s T 5522 |28 55|85
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I R @2
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&
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jupplL DC output RIU APOL“ APTZ Analogue output g%ﬂiﬂé
|z 2ol = | 5 Slclc|e|e HEHREERENERHE uET
Q ] EZ|0 |0 8|55 |= sls|l8|lels|g e e |8
il v ° HHHEHHHBEIEINEE
1 2| [ Ja]s[e]7] [19][20[21]22]23] [24]25|26 33 34|35|36[37]38] |s1[s2]s3[sass] [ [ [ [ [ |
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+ 4 *‘
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NOTE * ES: Optional ES breaker.
* BMS and PCS: The controller can use RS-485 or Ethernet communication. The RS-485 communication can be
daisy chained from one port.

Fuses:

e F1: 2 ADC max. time-delay fuse/MCB, c-curve

e F2:6 A AC max. time-delay fuse/MCB, c-curve

e F3:4 ADC max. time-delay fuse/MCB, b-curve

e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve
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5.1.9 Typical wiring for solar controller

P1—P2 L1
<1 s2 .
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s1 s2 .
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1 2| [ [4]s]6]7] [1o|20]21]22]23] [24]25]26 ss) [T 1111
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NOTE * PV breaker: Optional PV breaker.
NOTE ** Communication with PV inverter: The controller can use RS-485 or Ethernet communication.

Fuses:

e« F1: 2 ADC max. time-delay fuse/MCB, c-curve

e F2:6 A AC max. time-delay fuse/MCB, c-curve

e F3:4 ADC max. time-delay fuse/MCB, b-curve

e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve
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5.110 Typical wiring for ATS controller

Typical wiring with 1 breaker and 2 positions
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|
|
|
|
|
|
|
I
I
I
I
|
|
|
|
|
L1 PlimmP2 4x P2 Pl I
STHES2 | S2 | s1
Power L2 Pl-Pi L2 Power
ST s
source 1 3 P P2 3 source 2
~ S1—s2 — -
TSL N Position 1 Position 2 N
N b R g posmont  rosflons | ) -
| |
| |
| \ | |
[ I |
[ | K1 K2 [
RN ‘
[ERU LI R [
| |
= | |
- |
| |
T |
| + - - |
| _ Nx Acy |
ol ‘ T
= =9
| r EN\E |
= | e 188 |
56| |57| |58|59|60|61 62|63| 64|65 8|9(10|11(12|13|14|15 18| |39|40|41|42|43|44|45|46|47|48|49|50| |66|67|68|69 \ \
EREREEBEE Tlels|s|s| sz 54550 54505
b= Bt I 4= e e R R R 313|3(3|3|3|3 28552585 |=|=|=|=|=|=|=|=|2535z2s: z |5 |33
b 9 2813 3|8 3 N
— 7 oM
AC current CT-side Ai\Ygi';aege DC output (configurable) Digital input (configurable) ACBY‘SJiIéde 8 @
Engine start Analogue input Tacho CAN AECU CAN B PMS %%4:‘815 %%f:szs Analogue output E’E
[ E|
L = 3 3 z|clalz|a|a ~l=l=1= £ 1=
28 (2|, | |2 alzlol [slélzls|alz] |F|a||5|a]c| |Z|E|2|2 i
EHEE R R R HEHHAHEERHE
a a3 al|d|a|d|d|a <] <
4]5]6|7]| |19]20[21]22[23] |24|25[26] [27|28|29]30[31[32] |33]34|3536[37|38] |51[52[54[55] | [ [ [ [ | ]
Fuses

e F1: 2 ADC max. time-delay fuse/MCB, c-curve
e F3:4 ADC max. time-delay fuse/MCB, b-curve
e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve
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Typical wiring with 1 breaker and 3 positions
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— 7 o
AC current CT-side ACA\_/giIéaege DC output (configurable) Digital input (configurable) ACB\_/giI(t‘aege 8 @
Supply Engine start Analogue input Tacho CAN AECU CAN B PMS %%‘:?15 F;%ftszs Analogue output E’E
of 2
NS g g HEEBEHHEREEEE £
9418 | Z |, o 0| x| o <|zZlzlgl8|3 M NMNELR T2 fin}
Bl |E(a| Ble|=|=l=| |8|8]2] |B|313]2\518] |&|%]:|5|% | [3]3]2)E
x 8 3 8|8|8|8|&|8 olo <=
4]5]6|7| |19]20[21]22[23] |24|25[26] [27|28|29]30[31[32] |33]34|3536[37|38] |51[52[54[55| | [ [ [ [ | ]

See previous diagram for fuse information.
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Typical wiring with 2 breakers

11 PlmmmP2 P2 Pl T
STHES2 | S2 - s1
Power L2 Pi—r2 12 Power
source 1 imir source 2
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= 5l 5l85ls Tlalalelala|=|5]5]5]5 51555
3 @ @ Ll vl - |~ |m Z|5|5|5|5|5|5 212 °le S| (@
2 N - § 33 z |5 Y (® 31813|8|31313 % g 5|3 cls|le|ls|ele|e|s % g é é z |9 |99
— 7 o
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Suppl! Engine start Analogue input Tacho CAN AECU CAN B PMS %%‘:?15 %%ffg Analogue output ED{E
 E— — [7) E|
- ~ 5 |3 g g BEEEEE =z == &
x z a8 E |, o 9|x|o 5132|5532 r S g e - Il gl el 4 w
o O gg’ c|®|a Z|le|le|c|&e ol O|o® = ) = ] cls|elslsle > > |x|x
sl |° §72 |0 °© S1PEL FIEC TR |BIB|8|R(E|8] [3]8]%]=
1 2 4]5]6|7| |19]20[21]22[23] |24|2526] [27|28|29]30[31[32] |33]34|3536[37|38] |s1[52[54[55| | [ [ [ [ | ]
See previous diagram for fuse information.
Typical wiring with 3 breakers
Power Power
source 1 source 2
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— X x X
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1 F3 53 \83 \8g
&8 '8
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EREIREIEEE g1°1°1°1°5|58]8]88 HEEEEE
— m
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— = o o HEEREEE —~[z1=]= £ 1=
T o) 9,8 | ¥ b4 -4 S1z|e|1=|z|2 JOR I ON IO o
sl1g BBci8|8| |B|=|=|=|=| |8|8|2] |B|3|3(2(S(8] |5|%|:|21502] |3|3|2|e
2 e =e)e g g Z|E|&|8|8|8| |3]8]F|=
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See previous diagram for fuse information.
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5.111 Typical wiring for PMS lite controller
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= = I T z sls|5)8 sls|8|8
7 @ o2l |l EEERE] ~|5|5|5|5|5|3 oo oo - |~ |m™
el |2 |22l |z oo 2|8 cle|ls|s|l=s|el=s|c|alalB z
b g 3 gl 33 il i gle|e(ele|ele|g|g 2|8 2|23 % I
— — @
AC current CT-side A(i\yglézge DC output (configurable) Digital input (configurable) ACB\_/;)iléige % @
" RS485 RS485 ®
jupplL Engine start Analogue input Tacho cANj ECU CANEI PMS APOE 1 APOL‘ > /Analogue output] E@
T = 5 |3 |x 2 2 <lglg|g|g|a T|E|T|E it
AR HHERUE AR EREHEHEEE BB HAREEEE
e e e | © 8 8 8|8|8|8|&8|8 0|2 |Z
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Engine GND

Fuses

e« F1: 2 ADC max. time-delay fuse/MCB, c-curve

e F2:6 A AC max. time-delay fuse/MCB, c-curve

e F3:4 ADC max. time-delay fuse/MCB, b-curve

e F4,F5:2 A AC max. time-delay fuse/MCB, c-curve

NOTE * The diagram shows EIC governor regulation. Alternatively, the governor and AVR can be regulated using the
analogue outputs.
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5112 Wiring guidelines - best practice for grounding

On the controller, most input/output ports are not galvanically separated from the DC- (terminal 2). It is therefore important
to follow these wiring guidelines to get:

* Reliable readings from the sensors.

* Precise measurement of AC voltage and current.

« Best protection from lightning (surge pulses) and other earth faults.

The inputs for AC voltage, AC current, and the analogue multi-inputs all have balanced measuring of the signals. To get
reliable measurements, it is important to keep the potential difference low to DC- (terminal 2). If the potential difference is

too high, the measurements can be inaccurate, and in severe cases damage the input circuitry.

Example: Typical grounding setup

CANB PMS Engine start CANAECU i i i
5|2 THEIRRAE [ —
30( 3132 4]s5]6[7] [27]28]29
N==g N
R RS
g gt
LEP | |
i
| |
: : CT1| CT2[ CT3
1k
i
| | ——
| |
i | .
L . O
I ' Generator
- ' output PE
\A |ECU L 2| L3 N
[] ow
£0 "l 2L
o)
2o o8 2z
24V o=
Battery ENGINE GENERATOR s i
)
Generator
= housing PE L
Charger [— L1 g
(galv. sep.) —N GENSET FRAME | g
| ®
Plant Earth —

1. CAN-B PMS port (terminals 30, 31 and 32) is normally used with long cables connecting many gensets.

e Use a twisted pair CAN cable (120R) with shield.

e Connect the shield to Data (GND) (terminal 31) on all controllers. CAN-B PMS has galvanic separation, so no ground
loops are created.

« Do not connect the shield to PE.

« Do not install CAN cables as free hanging wires. Mount them as a fixed part of the installation, for example in cable
trays.

2. Power supply DC- (terminal 2) must be connected to BAT- (in this example, the engine block).

3. COM S2 (terminal 59) is the common input for the current transformers. COM S2 (terminal 59) must be connected to
BAT- or to the genset PE to keep the voltage difference to DC- (terminal 2) low (in this example, the CT's have the same
BAT- connection point as terminal 2).

4. Analogue input GND (terminal 19) is the reference for the analogue input measurements. GND (terminal 19) must have a
BAT-/PE connection point as the sensor ground. The potential difference to terminal 2 must be low (in this example,

terminal 19 is connected to the engine block for best readings).

5. CAN A ECU port (terminals 27, 28 and 29) is normally connected to the engine ECU with a short cable. There is no
galvanic separation on the CAN A ECU port.
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e Use a twisted pair CAN cable (120R) with shield.
e Connect the shield to Data (GND) (terminal 28) to improve the immunity to burst transients (EFT).
« Connect the shield to the engine ECU, as described by the engine manufacturer.

6. The signals on Run Coil (terminal 5), Crank (terminal 6) and D+ (terminal 7) must be connected to BAT- on the engine
block as reference. These terminals are not supplied internally, but via the Emergency stop. This means that BAT+ must
be connected via the Emergency stop (terminal 4).

7. The digital inputs (terminals 39 to 50) must have BAT- as ground reference. The preferred connection point for the
reference is close to the BAT- connection point for DC- (terminal 2).

8. The DC outputs (terminals 9 to 18) must have the same ground reference as the digital inputs.
9. Connect Neutral/PE of the generators directly to the plant earth. This prevents short circuits and high energy transients
from the grid side to cause severe damage to the system.

NOTE All PE and BAT- wiring must be made with thick and short wires.

5.2 AC connections

The controller can be wired up in three-phase, single phase or split phase configuration. The parameters for setting up the
AC connection is found under Settings > Basic settings > Measurement setup > Wiring connection > AC configuration.

NOTE Contact the switchboard manufacturer for information about required wiring for the specific application. Wiring
suggestions are shown below.

Current transformers for 3-phase application

L1 PimmmP2 L1
s 1 s2
L2 P P2 L2
s s2
L3 L3
SN ] o R P N~
B OOOO®
ERXEEE
S99 E
(@)
Voltage measurements for 3-phase application (4 wires)
L1 L1
L2 L2
L3 L3
N N
[0 [ [ 1 (s

@
©
©
©
2]
%]
2]
©
©
D)

N MO < I ©O© K~ 0 O
© © © © © ©O© ©O© ©

- N ™ - N ™
Z_I_I_IZ_I_I_I
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Voltage measurements for 3-phase application (3 wires)

L1

L1

L2

L2

L3

L3

EO0OOODOO
8283885 3 3|

When three-phase distribution systems are used, the neutral line (N) is only necessary if it is a three-phase + neutral

system. If the distribution system is a three-phase system without neutral,

Voltage measurements for single-phase application

L1

then do not connect the terminals 62 and 66.

L1

N N
[IFa llFs
I |
EHO0OOOOO® [
833885 3 3|

zZ 5 Z 5

Voltage measurements for split phase L1/L2
L1 L1
L2 L2
N N

EO0OOODO®
(983885 3 3|
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Voltage measurements for split phase L1/L3

0 [rs 0 Qs

N Mm% 0 © N~ © O
© © © © © © © ©

™ ™
zZ 5 9z 3I 3

F4, F5: 2 A AC max. fuse/MCB, c-curve

5.21 14 current

The L4 terminals can be used to measure AC current. The following configurations are possible (depending on the controller
type).

Mains power

L1 PommmP1 L1
s2 [l s1
L2 L2
L3 L3
\\ﬁ _________ _///____///_ ______ _ N///
=

MW

56
57
58
59
60
61

L4 (s1)
L4 (s2)

Neutral current

L1 L1
L2 L2
L3 L3
N P P2 N
s1 s2
I+

E OO0

‘0 ' ‘o @
0 0 O O

60]
61

L4 (s1)
L4 (s2)
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Earth current

L1
L2
L3
__________ _’//_____///__________N -
L
OODOOOE
|8 58378 3|
8
33
Mains controller tie power
L1 P1EEP2 L1
<1l s2
L2 L2
L3 L3
N I D R = N_ —

L4 (s1) |60
L4 (s2) |61

5.2.2 Current transformer ground

The current transformer ground connection must be made on the s2 connection.

A\ DANGER!

ﬁ Failure to ground a current transformer could lead to injury or death

Make sure that each current transformer is grounded.

5.2.3 Voltage measurement fuses

If the wires/cables must be protected with fuses, use max. 2 A time-delay fuses, dependent on the wires/cables to be
protected.

5.2.4 Analogue inputs

Analogue input
All sensors must be wired to the Engine GND.
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19| GND
20| In
21| In
22| In
23| In

= Engine GND

Analogue tacho input (MPU)

Connect the cable shield to terminal 25 (SCR). Do not ground the cable.

25| SCR
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Analogue tacho input (PNP)

24| Pos
25| SCR
26| Neg

25| SCR

Charging alternator

53 DC connections

5.3.1 Digital inputs

@ L~
@ L~
@ L~

MB on (47
MB off |48
GB/TB on |49
GB/TB off |50

To be EN60255 compliant, when wiring is more than 10 m, a 4007 diode must be connected on each input.
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5.3.2 Digital outputs

c =

o ©
= =
s s5 s 35 °c o EE
O S 5 5 5 5 SO0 mam
0o o000 0==00
ro2c 23R ek 2

DQODLDLDODLDDDDD

APPPTTTITIT,

Fuse F3: 4 A DC max. time-delay fuse/MCB, b-curve

5.3.3 Breaker wiring

Pulse breaker wiring

L1

L1
|

T .
: s :

L3 : : L3
~N - - //
\ﬁ—o————-—————/’:/ ————-/':/ ————-———-—-o—N/
| |
1 1
J— _¥
K4 K2
GB MB
K3 K1

c &=

6 ©

= c &= mm
S S © kE E
o o s I
a = =00
0 © ~ ©
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Continuous breaker wiring

L1 i T L1
L2 /II/ /:/ L2
L3 : : L3
\\ﬁ—o—— —————— —f'://————-/'://— —————— -—-cp—N///
| |
. .

K1

)
7| GB/TB on
8| GB/TB off

*
(@]
[a]
©

OQOODODLDLDODD

F3
v =

Fuse F3: 4 A DC max. time-delay fuse/MCB, b-curve

5.3.4 Power supply and start

a

o

R
T~ 8 2 8 x
z <L o < ©
O 0O B8 E 5 & +
N QO zwee O N
|\—N<"><I'LO(OI\|

QODOODLDD

I

Fuses
e« F1: 2 ADC max. time-delay fuse/MCB, c-curve

e F2:6 A AC max. time-delay fuse/MCB, c-curve

NOTE Remember to mount the freewheeling diodes.
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5.4 Communication
5.41 CAN bus and RS-485 cable recommendation

Recommended cable: Belden 3105A or equivalent, 22 AWG (0.6 mm &, 0.33 mm?2) twisted pair, shielded, impedance 120
Q,<40 mQ/m, min. 95 % shield coverage.

5.4.2 CAN bus power management system, CAN bus CANshare, and PMS lite

Controller 1 Controller 2 Controller 3

= < c

=] ] B3 S 2

— ~ = Ny — e

T o 32 T o 3 T o 32

w unu um w unu o w unu o

=z = = =z = = = = =

a o o o o o o o o
|°’O‘—N<'3<I'I.D©l\ooo)o‘—c\| """""""""""""""" o TSI
~— N N N N N N [V} N N N a2} a2} o™

29
30
31
132
2
130
31
32

5.4.3 CAN bus engine communication

27| ECU Hi
28| ECU Sh
29| ECU Lo

To be EN60255 compliant, when wiring is more than 10 m, terminal 28 must be connected to GND.
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5.4.4 Modbus RS-485 (AGC/ASC is the server)

1 GND
1B

1A
36| 2A

37| 2GND
38| 2B

33
34
35

Scada/PLC/ Scada/PLC/

To be EN60255 compliant, when wiring is more than 10 m, terminals 34 and 37 must be connected to GND.

Multiple controllers connected to SCADA/PLC
Controller 1 Controller 2 Controller 3

37| 2 GND

Scada/PLC/
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5.4.5 Modbus RS-485 (ASC is the client)

Power meter daisy chains

ASC 150

\
36| 2A
37| 2GND

38| 2B

Power Power
meter meter

Power
meter

You can daisy chain power meters if they are the same type. You can include both genset* and mains power meters in the

same daisy chain, even if they are different types.

To be EN60255 compliant, when wiring is more than 10 m, terminals 34 and 37 must be connected to GND.

More information
* An external genset controller can also act as a power meter. See Power measurements in the DEIF hybrid

compatibility application note for the compatible power meters and genset controllers.
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