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1. Warnings and legal information

This chapter includes important information about general legal issues relevant in the handling
of DEIF products. Furthermore, some overall safety precautions will be introduced and
recommended. Finally, the highlighted notes and warnings, which will be used throughout this
handbook, are presented.

Legal information and responsibility

DEIF takes no responsibility for installation or operation of the generator set. If there is any doubt
about how to install or operate the generator set controlled by the unit, the company responsible
for the installation or the operation of the set must be contacted.

The units are not to be opened by unauthorised personnel. If opened anyway, the
warranty will be lost.

Electrostatic discharge awareness

Sufficient care must be taken to protect the terminals against static discharges during the
installation. Once the unit is installed and connected, these precautions are no longer necessary.

Safety issues

Installing the unit implies work with dangerous currents and voltages. Therefore, the installation
should only be carried out by authorised personnel who understand the risks involved in working
with live electrical equipment.

Be aware of the hazardous live currents and voltages. Do not touch any AC
measurement inputs as this could lead to injury or death.

Definitions

Throughout this document a number of notes and warnings will be presented. To ensure that these
are noticed, they will be highlighted in order to separate them from the general text.

Notes

@ The notes provide general information which will be helpful for the reader to
bear in mind.

Warnings

death, personal injury or damaged equipment, if certain guidelines are not

t The warnings indicate a potentially dangerous situation which could result in
followed.
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2. Application setup

Setup of the power management application is done in the below listed menus and in the PC
utility software. Even small changes in these menus can change the sequences a lot and will
give you the possibility to customise the application to fulfil your needs. The functionality and
influence of the application will be described briefly for each of the menus.

The menus to take into consideration are:

AGC mains
Menu 8180
Menu 8020
Menu 8190
Menu 7080
AGC bhus tie
Menu 2300
AGC gen.
Menu 8000
Menu 8010
Menu 8020

Definitions

Function

Description

MB

Mains Breaker.

B

Tie Breaker.

BTB

Bus Tie Breaker.

GB

Generator Breaker.

AGC mains

Controlling an MB and a TB.

AGC bus tie

Controlling a BTB.

AGC gen.

Controlling a gen-set and a GB.

Section

Part of the total application which is separated by one
or two open BTBs. An application can contain up to 9
sections.

Static section

Part of the total application which is separated by one
or two open BTBs. There will be no closed BTBs
within this section itself.

Dynamic section

Part of the total application which is separated by one
or two open BTBs. There may be one or more closed
BTBs within this section

Common set
point

A set point which has to be identical for all AGC units
to ensure correct functionality. A common set point is
broadcasted on the CAN communication between the
AGC units and will be changed back to the original set
point.

usw

Utility software. The PC tool used to configure the
AGC controllers.

@ Pleas refer to the option G5 manual for detailed descriptions.

DEIF A/S
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3. Application description

System overview

This document describes what is needed to make a control system to an emergency power plant
consisting of two mains connections, 4 diesel generators and one bus coupler connected like
shown on the single line diagram below.
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CENERATOR,

cenenatonf
BREZHER BRESHER

DIEGEL CEMERATOR SET 1 DIESEL CEMERATOR EET2 DIESEL GEMERATOR SET3 DIESEL GEMERATOR SET4

@ The drawing shows 4 generators, but the system supports up to 16 generators.

The system will be made with the following functionalities:

1. Section 1 will be operating in automatic mains failure (AMF) mode.

2. Section 2 will be in fixed power mode with automatic shift to automatic mains failure (AMF)
in case of a mains failure.

3. Test mode will be a full test on each mains individually.

4. Additional display units (DU-2) with an AOP-1 for each mains unit.
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Required hardware
To support this application, the following hardware is required:

Mains breaker and tie breaker control

2 AGC mains units with standard display and the following options:
e Option G5 (power management)
e Option J1 (display cable)
e Option X2 (additional display unit)
e Option X3 (AOP-1)

@ Regarding mains protection, please refer to the requirements from the local
utility company.

Gen-set control

4 AGC units with standard display and the following options:
e Option D1 (AVR control)
e Option G4 or G5 (power management)
e Option J1 (display cable)

@ Additional options regarding generator protection should be added, if needed.

The required interface for the governor and AVR should be taken into
consideration. Please refer to the document ‘Interfacing DEIF equipment to
governors and AVRS’.

Bus coupler control

1 AGC bus tie unit with the following options:
e Option G4 or G5 (power management)
e Option X2 (display)
e Option J1 (display cable)

@ The AGC bus tie unit can be replaced by a uni-line relay type FAS-113DG.

@ Please refer to the data sheet for specific information about the possible options
selection and order specification.
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4. Functional description

In normal conditions, the application will work as 2 separate sections and the mains supervision
will be done on each mains independently of the other. In case of a mains failure on one of the
mains connections the gen-sets in each system will supply the load. However, in case of low
available power the system will be allowed to close the BTB and use the gen-sets in the other
system as well.

Fixed power to mains

When the plant is started, the gen-sets will be started, synchronise to prioritised mains, ramp up
and produce power according to the fixed power set point.

Test mode
When activated, the test mode will be a full test on each mains individually.

Start and stop engines

The AGC will control the start and stop of the engine. This is done automatically or controlled by
the operator in Semi-auto or Manual.

Synchronisation of breakers

Synchronisation of the breakers is done automatically according to the plant mode, or it can be
done in Semi-auto by the operator.

Mains failure sequence
Normal condition (DGs are not running):

- Mains supply OK

- MB17 and MB18 closed
- TB17 and TB18 open

- BTB33 open

- All gen-sets stopped

Mains failure on mains 17 (auto switch adjusted to static section — menu 8184):
- MB17 is tripped
- DG1 and DG2 are started, the first to be ready will close its GB on the black busbar, and
the other GB will be synchronised
- TB17 will be closed

Load increases above the limit of 2 gen-sets:

- BTB33is closed
- DG3 is started and synchronised
- If needed, DG4 is started and synchronised

Mains restored on mains 17:

MB17 is synchronised and closed (mains parallel = ON — menu 8182)
TB17 is opened

All GBs and BTB33 are opened

Gen-sets will cool down and stop
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Fixed power to mains
- Start is activated

- The needed gen-sets are started and synchronised to mains

- If more than 2 gen-sets are needed, BTB33 is closed and additional gen-sets are started
and synchronised (depends on settings)

- The gen-sets ramp up to the fixed power set point

Display

The display of the AGC used in this application looks like this:

Generator unit

Automatic Gen-set Controller

Power o

Algrm Self check ok ©
Alarm multi-line AGC &Alarm o
AMF SEMI-AUTO
G-L150.0 Hz 400V @
G 0.90I PF 150kW
SETUP V3 V2 V1 @
@ o
BTB unit
- [oEIF) Automatic Gen-set Controller Power O ll"i
f . i-line sUS TE .Se“hm O
) | [AME SEMI-AUTO & Vel

G-L150.0Hz 400V
G 0.90I PF 150kW
SETUP V3 V2 V1

On

NI

£
(mone)
Ry

11545001807
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Mains unit
Alarm DEIF Automatic Gen-set Controller Power o
°© Self check ok O
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@ ®
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5. Wiring

The purpose of this chapter is to show the signals that are required as
application. The required signals are marked with an arrow.

a minimum to run this

AGC mains
38 a7
35 a6
34 a5
33 Reserved for options. Reserved for options 94
See dafashest See dafashest P
32 93
31 a2
30 91
29 Slot #2] Slot #6 a0
— Common for 23-27 28 Slot #1| Slot #5
TB Closed / configurable | - ? E N ‘ ¥
TE Open / configurable 26 B gid \ b4
ME Closed / configurable | EF S E
ME Open / configurable | -, Ya:l 1
Configurable - EXS 4B
Common for 20/21 22
'_f 4
kvarh pulse / Relay 21 21 EE:
KWvh pulse / Relay 20 20 | E
19
Close Tie Breaker / _—— 1-
B e 18 Relay 17
configurable 7 I i
@ I ERSAARY 16 85 | Meutral
pen Tie Breaker . 1- — BUSBAR
A 15 Relay 14 a7 |L2 e
configurable —14 _86
13 85 (L1
Close Mains Breaker / —— :l’
—_— 12 Relay 11 F— 34 [Meutral
configurable i =1
g 11— —133 |L3
10 52
Open Mains Breaker /| —] J — VET#&%E —
—_— ; " 9 Relay 08 —&81 |L2
configurable —=1 =
? g l— 80
T 7 — 73 |L1
Alarm horn / configurable 5} Relay 05 73 |S2() L3 AC current
—
5—1 II 7|51k
4 — 76 [S2{hy L2 AC current
Status relay — / Status relay I -—
3 II 75 |S1(K)
DT power suppl - 21— - T4 [s2( L1 AC current
p pply () :Il: (
F-38WDC [+ 11— [ 73 |51k}
DEIF A/S Page 10 of 19
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. / Relay 71 L
i ela
Configurable = Y 120
Confi bl B / I
onfigurable Relay 69
69 Reserved for options. e
63 See datasheet 179
Configurable [/ Relay 67
&7 128
66 f——o 427
Configurable /  Relay 65
65 Slot #4 | Slot #8 126
64 |— B3 |CANL
] / Slot #3 | Slot #7
Configurable = Relay 63 =5 oo CANDLS
interface 2
62 |—o B1 [CANH
Configurable & / Relay 61 25 oAl
50 A2 | GND _CetL\NbeS :
Configurable - / Relay 58 21 | CANH Ll
5 124
Configurable / Relay 57 AN 755 | ioksed
a7
— ]
Common for 43-55 56 | Mot used
[ IxK]3 T
= ¥ AT — 1120 [Mot used
53 EFXIEE: (CneE T 19 [Notused
% Yiz |: b 118 | Emergency stop
t t}K % % ;ﬁ* —4‘— 17T | Configuratle
51 z h:
P ! t'f K * X ~\ ¥ x 116 | Configurable
T ¥ *“\ % * ;ﬁi ‘ 115 | Configurable
\ 114 | Configurable
- :
Configurable 48 i A EL\ i X \A ¥ _A_ 112 | confi
: ~ = onfigurable
I R EAREAY &Y
A7 = z ﬁ3 ¥ _4._ 112 | Configurable
{11 e far 112-117
EF IR ALY
48 M0 |C
45 | 1 1‘§|\ | x e 109 |B MLt input 3
i m 108 |A
| P EEE 5 i B ar
: 7] | 106 |B MUt irput 2
p EZEE | | :
i o ; 105 | A
VZommunication
Ext. PF AAr S W set point | 42 UI/F to main uP i 4 | C
Common for 40742 41 Tw ERRh b ' 103 |B MUt input 1
Ext. KWV / Hz set point 40 4’:.4'} 102 | A
101 [ Gnd
Reactive(Q) load sharing | 39 4:,_|>— " Mot Lsed
'—l:l—d: —l 100 | Input
Common for 37/39 38 ﬁ ] 99 |(~)/common for 118
Active(P) load sharing 37 . 98 [+)8-36VDC

@ For guidelines regarding wiring, please refer to the ‘Installation Instructions’.

DEIF A/S
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AGC DG
38 a7
35 95
34 a5
33 Reserved for options. Reserved for options. 94
See datashest See datashest P
32 a3
& 92
30 91
24 Slot #2| Slot #6 90
— Common for 23-27 28 Slot #1| Slot #5
» GB Closed o7 Y isE [
» GB Open % EF NdE:
Configurable o EZIdE:
Configurable 53 EF 2N
Configurable 23 | i tiK | *
Common for 20/21 22
E T~
kyarh pulse / Relay 21 21 E
KWwWh pulse / Relay 20 20 E
19
Close Generator Breaker 18 ;
{sync.) -
17— 139 |L3
16 — 388 |Meutral
——p Open Generator Breaker | 15 : — 37 |L2 \?Cl)JLSTiAéRE —
Iy S— 86
13 7 85 |L1
Configurable 12 Relay 11 —34 |Meutral
11— —1s2 |L3
10 7 82 GENERATOR
Configurable g Relay 08 — 81 [L2 VOLIACE: s
g — 80
7 7 79 L1
Alarm horn / configurable 5} Relay 05 T8 |152() L3 AC current
59— II 77|51 (k)
4 76 |s2i(ly L2 AC current
Status relay —4/ Status relay :ll:— <+
3 75 |S1 (k)
DC power supply () 2 — - T4 |52y L1AC current
0 N B —
8-36WDC i+] T — 73 1810k
DEIF A/S Page 12 of 19
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72— 133
— Relay 71
Configurable = / Y 150
70 b—— 131
Configurable | — / Relay 69
69 Reserved for options. Y
53 See dafasheet 129
— OV DOWWN / config. — / Relay 687
67 128
56— 127
—_— GOV UP / configurable |—— / Relay 65
65 Slot #4 | Slot #3 128
64— B3 [CAML
/ Slot #3 | Slot #7 —
Configurable E Relay 63 o7 lenD CANDLS
interface 2
62 |—— B1 [CAMNH
Configurable = / Relay &1 N T
a0 I—{a2 |GND _C/t*Nfbus 3
Configurable E / Relay 59 57 can H interface
124
58 |——
Configurable ? / Relay 57 :E@E 123 SRl
= — 1122
Common for 43-55 56 §|\ x A\ — Crank (Starter)
55
o i i;\E i % —— 1120 |sStart prepare
= NdaE ¥ T —— ~—] 11¢ |Run coll —
Bl L 2 SN B 118 |Emergency stap —
? tr“\ * % >|§¥ * 117 | Configurable
E Y t'i|< * ; \i;l t 116 | Configurable
— e 115 | Confi bl
T XiiK * %;\Qi‘ onfigurable
—— 3~ N 114 | Configurable
Configurable 48 ! i \K‘ i ¥ j N ¥ 1 Tl e =
e % ‘/\Q! 7 onfigurable
47 \K % ¥>ﬁ¥ 3 112 | Configurable
— W L 111 | Comman for 112-117
46 -
110 |C
45 i iEL i R 108 |B kit input 108
] : m 108 |
44 YK B : 107 |C
— v - i 106 |B Multi input 105
43 ' i i 05 |4
i Communication
Ext. PF AAr SV set point | 42 ! I/ to main uP ; 04 |C
Comman for 40/42 o ——(_El} R ' 103 |B AUl input 102
Ext kv / Hz set poirt 40 ;.:.D— 07 |A
101 | Gnd
Reactive(Q) load sharing | 39 4:,_|>— e MPL input/cont.
Common for 37/39 38 ﬁ] _ 9 |(-]/commonfor 118
Active(P) load sharing a7 = 9z |[(+)s-38vDC

@ For guidelines regarding wiring, please refer to the ‘Installation Instructions’.
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BTB
36 97
35 96
34 95
) Reserved for options Reserved for options 94
n | Sea Data Sheet Sea Data Sheet P
32 93
31 gz
30 a1
29 Slot #2| Slot #6 90
— Common for 23-27 28 Slot #1| Slot #5
» BTB Closed / config. o (Y a1}
— BTB Open / configurable | 5 EFsIdE
Configurable - EF 2IdE:
Configurable 53 (Y& 3
Configurable - EF 2IdE!
Common for 20/21 22
z [~
k\Arh pulse / Relay 21 21 E:
KWWh pulse / Relay 20 20 : E
) 19
Close Bus Tie Breaker /[ —— 1
» S 18 Relay 17
configurable —ﬂ L 129 i3
16 138 | Neutral
Open Bus Tie Breaker /| — 1 — BUSEAR B
configurable i Rl i . YRLTAGE
° Ty — o6
13 7 85 |L1
Configurable 12 Ralay 11 84 |Meutral
11— —83 [L3
10 7 e BUSBAR & -t
Configurable 9 Relay 08 —{s1 |12 VOLTAGE
8 |— 80
T 7 79 L1
Alarm horm / configurable 6 Relay 05 T8 |S2il) L3 AC current
) I— II TT |51ik) L3 AC current
4 76 |S2¢{) L2 AC current
Status relay —4/ Status relay :ll:
3 75 |51 (k) L2 AC current
DC power supply {+) 2 — - 7415241 L1 AC current
8-36WDC (+) i — II T3 |81 (k) L1 AC current
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72— 133
i — Relay 71
Configurable = / Relay 5
Confi bl I / 5
onfigurable — Relay 69
69 Reserved for options &
63 See Dala Sheet 179
Configurable — / Relay 67
67 128
66— 127
Configurable — /  Relay 65
65 Slot #4 | Slot #3 126
64 f—oor B3 |CANML
] Slot #3 | Slot #7
Configurable E /  Relay 63 57 1 enD CAMbLS
interface 2
62 |— B1 CANH
Configurable — Relay 61
61 / 23 |canL
60 A2 |GHND Cett\Nfbus ;
Configurable — / Relay 59 0 canH interrace
59
P 124
Configurable — Relay 57 L] Not used
g 57 123
1122
Common for 43-55 56 | Not Lused
- EZ VAR 121
o1 |1*§|\v| E —— {120 | Mot used
| 53] |¥t§|\| I (¥ s8] ——~— 119 [ Mot used
? viz |f I 118 |Emergency stop
— ttéK % % >|§¥ x 117 | Configurable
51 = =
— ¥ K N |< ¥ z ~\ * —4‘— 116 | Configurable
50 ] & ]
— $ tﬂ\ * % “;%1 K 115 | Configurable
49 : -
— 3 ] 114 | Configurable
] i
Configurable 43 L ¥ H\ i z EA Y4 113 | Conn o
== % \‘l\QI K onmguranle
47 i I \|\. % z ;151 x 112 | Configurable
— EXIEB - 11| Common for 112-117
[
40 0 |
45 EZ3 SE: 109 |B Multi input 3
] i m ; 108 |4
M E: 5 N
— AR ] ; 106 |B WLl input 2
- i o 105 |4
- rCommunication !
Ext. PF AAr Y set point | 42 1 I/F to main uP : 104 | C
Common for 40/42 41 T‘E—l} Eromommoemmmeeees ' 103 |B LI input 1
Ty oy R — 102 |4
101 | Gnd
Reactive(Q) load sharing | 39 4:,_|>—| — |nr;ut Rt iiead
Common for 37/39 38 ﬁ = 99 |(+y/common for 118
Active(P) load sharing 37 = 93 (+)8-36YDC <

DEIF A/S
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6. Basic setup

Power plant configurator

# Power plant configuration and supervision

Plant options

~ Product type

® AGC O PPH

~ Plant type

| Standard EI
- Configuration selection

<Configuration 1> . Active

| H-coupling |

Buz Tie optionz
{ ['wiap bus bar ]

CaM line option:
() Use CAM line 1

() Use CAM line 2
(%) Use CAM line 1 and 2

__K_]
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@\ Power plant configuration and supervision =& x|
BEEIEIEE] |&2]Q]
Section cantrol | Plant totas |

<] Sectinsots |

Saction configuration

I~ Mains

e [Pase ]
AN T |
[Nomaly open =]
IBTE [Puse =]
[Nomaly open =]
[Vacbesks <]

= Under valtage caoil

o MB17 MB18
[V Generator(s)
Pulse =
<Add|  Delets|  Add>

ABE configuration 1

Section4

Load' Load'

TB17 TB18

BTB33

GB1 GB2 GB3 GB4

AOP-1 setup

LA DG RUMMING BELEER GE1 O LS DG FAILURE LB BTE33 OM
LA OS2 RUMMING B RS G2 R AU D32 FAILURE ®14

LR DGE RUMMIMG BRUES SRS O LS D33 FAILURE ®15

LES D RURMING B SE4 O AP D4 FAILURE 16

SEMI-AUTO EST BTEI3 OM ALARM ACK.

° AUTO ° FIXED P TOr s ° BTE33 OFF o LamP TEST
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7. Flowcharts

Fixed power to mains 18

Start activated

.

Start + GB
close sequence
DG3/DG4

setpoint

TB18 close
sequence

.

Fixed power
operation

GB open +
stop sequence
DG3/DG4

GB3/GB4 ope

TE18 open
sequence
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=
T

Mains failure (mains 17)

-~ \.\\
e
Mains17 fallurg,)
., e
\\\ /,
I‘r’es
g -~ \\
085: stat_ N
%wcpen MEB~
Yes
Start sequence
Open MB17 DG1/DG?
v v
Start sequence
DG1/DG2 Open MB17
¥ v .
// ey
GE close GB close P‘,BG‘E; or DG4 oﬂ Ramp down to
sequence sequence \ bushar / DG min. load
\ s, o
; | Jne }
TBA17 close BTB33 close BTB33 close TE18 open
sequence request sequence sequence
v ’ v
A7 N Yes
Aoad demand- Start sequence BTB33 close
> 2DGs - DG3/DG4 seguence
. ///
INO i
Mo / \\-\ /// ) .
A N No  1Zad demand-.
_Mains 17 OK - . A
. W ~._ < 3DGs .~
L - Y /
g o
IYes Yes
MB17 close BTB33 open GB open +
equEnGe sequence stop sequence
{Ts delay) DG3/DG4
//A\ .
GE open + stop // ™ Neo
sequence all »<BTB33 closeh
DGs .
Iy
¢ YYES
TBA7 open BTB33 open S_ectlon 2in
saquenoe sequence Fixed power
{7s delay) mode

DEIF A/S reserves the right to change any of the above
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