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‘ NOTE

With the exception of the following differences, the versions described in this manual are completely
identical:

Described products

PCL1 Genset control with two circuit breakers without operation in mains parallel.
PCM1-G  Genset confrol with one circuit breaker for operation in mains parallel.
PCM1-M  Genset confrol with two circuit breakers for operation in mains parallel.

Code of types:
PCx-la-Ub-y1-y2-z
[x =L1/M1-G/M1-M] ltem type PCL1, PCM1-G and PCM1-M
[yl = L/H] Variations Low-/High-Variation
[y2 = I/E] Variations {PCM1-G} internal /external voltage tracing
[z = A] Analog controller output selectable
[a = 1/5] Current measuring, prim. 1=./TA;5=./5A
[b = Y] Voltage measuring, prim. 1 =100 Vac; 4 = 400 Vac
xxx/L Low variation of one type ([xxx = PCL/PCM]; e.g. PCL1 /L, PCM1-G/L or PCM1-M/1]
xxx/H High variation of one type ([xxx = PCL/PCM]. ¢.g. PCL1/H, PCM1-G/H or PCM1-M/H).
. NOTE
l These manual have been developed for an item fitted with all available options. Inputs/outputs, functions,

configuration screens and other details described, which do not exist on your item may be ignored.

CAUTION !

The present manual has been prepared to enable the installation and commissioning of the item. On
account of the large variety of parameter seftings, it is not possible to cover every possible combination.
The manual are therefore only a guide. In case of incorrect entries or a fotal loss of functions, the default
seffings can be taken from the enclosed list of parameters.
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1 Introduction
1.1 Safety technical note for the user

This documentation contains the relevant information for the normal use of the product de-
scribed herein. It is intended to be read by qualified sfaff.

Danger notice  The following instructions are useful for both personal safety and safety from damage fo the
described product or items connected fo it. Safefy notes and warnings to avoid any danger
to the life and health of users or maintenance staff and to avoid any damage to property
will be identified in this documentation by means of the symbo|s and terms defined in the
following. Within the framework of this documentation, the signals and terms which are
used have the following meaning:

DANGER!!!

The DANGER symbol draws your attention to dangers while the description indicates how to handle
and/or avoid such hazards. Any non-observance may cause fatal or serious injuries as well as
considerable damage to property.

WARNING!

To avoid the destruction of electric components due fo improper handling, please read and adhere to the
relevant notes.

CAUTION!

This symbol points fo important nofes concerning the mounting, installation, and connection of the item.
These notes should absolutely be observed when connecting the item.

[ ] NOTE

l References to other notes and supplements as well as tables and lists are identified by means of the 'I"
symbol. Most of the referenced sections are included in the Annex.

Normal use  The ifem must only be operated for the uses described in this manual. The prerequisite for a
proper and safe operation of the product is correct fransportation, storage, and installation
as well as careful operation and mainfenance.
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1.2 Connection of the item

WARNING

A circuit breaker must be provided near to the item and in a position easily accessible to the operator. This
must also bear a sign identifying it as an isolating switch for the item.

. NOTE

l Connected inductances [e. g. Coils of operating current or undervoliage fripping devices, auxiliary
contacfors and power confactors) must be wired with an appropriate inferference protection.

1.2.1 Power supply
9.5.82VDC D1 =P600M
for 12 V DC systems C1=47.000 uF /40 V
o I 1 oV
1 i #+ c1 i ad Power supply
T ND1 T —]95.32vDC 9.5..32 V DC (in normal operation)
" | | : N (min. 12 V DC to start)
Le I — -
Terminal | Description A
0 Neutral point of the three-phase system or neutral terminal of the voltage Solder
transformer [Measuring reference point) lug
1 95.32VDC, 15W 2.5 mm?
2 0 V reference point 2.5 mm?
Note: On use in a 12 Vdc system, please wire the power supply as described above.
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1.2.2 Measuring inputs

a.) Voltage measuring inputs

« Generator

MCB GCB
L 7
; \G
N I
— 1 111
| I
- - | L3
L - — L1 2
= _ 5 _s § 1 Generator voltage
— o] N
Terminal Measurement | Description A
20 400 V direct or | Generator voltage L1 2.5 mm?
21 via ../100 V| Generator voltage 12 2.5 mm?
22 measurement | Generator voliage L3 2.5 mm?
0 fransducer Neutral point of the 3-phase system /transformer Sold. lug
* Bus bar
MCB GCB
L1
L2 (G
L3
N |
IR
_¥:: __:: ||—|§ tf Busbar voltage
Terminal Measurement | Description A
23 400 V direct or | Busbar voltage L1 2.5 mm?
24 ./100V Busbar voltage 12 2.5 mm?
* Mains
MCB GCB
L1
3 (
L2
=() ©
N

—

If

T—
—
—

L_, (8] 13
__L___> 15| L2 Mains voltage
3| L1
Terminal Measurement | Description A
50 400 V direct or [ Mains voltage L1 2.5 mm?
51 via ../100V | Mains voltage L2 2.5 mm?
52 measurement | Mains voltage L3 2.5 mm?
0 fransducer Neutral point of the 3-phase system / transformer Sold.lug
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b.) Current measuring inputs

WARNING !

Before disconnecting the secondary terminals of the transformer or the connections of the transformer at the
item, make sure that the transformer is shortcircuited.

« Generator

* Mains [PCM1x]

* Mains [PCM1x]

HB_PCL1/PCM1-M/PCM1-G_09.04_GB

MCB GCB
L1 —— -
\ ] {
L2 -
N =
Detail:
Connection of the transducers
L. E—i@
s2 s1
I S s1k)
1 1 1
Vo 5] s20) Generator
. s1 (k) L 18] s1(k L2 current
- 2l s20)
== s2() é sl AorI5A
REN
Terminal Measurement | Description A
25 Generator current L1, transformer terminal s2 (1) 2.5 mm?
26 Transformer Generator current L1, transformer terminal s1 (k) 2.5 mm?
29 STA Generator current 12, transformer terminal s2 (I} 2.5 mm?
30 or Generator current L2, transformer terminal s1 (k) 2.5 mm?
31 /5 A Generator current L3, transformer terminal s2 (1) 2.5 mm?2
32 Generator current L3, transformer terminal s1 (k) 2.5 mm?

y SZ-SW MCB GCB
\ S2 s /
L2
N
{&]s1 00 L1 Mains current
1&]s2 () .J1Aor ./5A
Terminal Measurement | Description A
27 Transformer Mains current L1, transformer terminal s2 () 2.5 mm?
28 /1A L/5A | Mains current L1, transformer terminal s1 (k) 2.5 mm?

20 mA configured as mains real power actual value measuring

MCB GCB
L1 \ = /
: ) = (G
L3 -
_—
N |
| Measuring transducer |
| {&]- Mains active power
18]+ 0/4..20 mA
Terminal Measurement | Description A
Mains real power actual value measurement via 1.5 mm?

configurable

Analog signal
0/4..20 mA

0/4..20 mA signal of an external measuring trans-
ducer




1.2.3

Auxiliary and control inputs

a.) Discrete inputs

WARNING !

Please note that the maximum voltages which may be applied at the discrefe inputs are defined as follows.
Voliages higher than those specified destroy the hardwarel!

4..40 Vdc.

« Control inputs

o +/-4.40Vdc
Signal device
1L O_EE Discrete input
Reply q
—T] :
I
N D_%E Discrete input
Terminal Associated Description A
Common (according to DIN 40 719 Part 3, 5.8.3)
A B NO contact
3 Automatic 1 2.5 mm?
5 Automatic 2 2.5 mm?
Mulii function: Sprinkler operation / Engine enable
6 - external acknowledgement / Engine stop / 2.5 mm?
STOP mode / start without CB
53 [PCM1-G] Enable externally 2.5 mm?
[PCM1-M & PCL1] Enable MCB (mains power circuit
breaker)
C D NC contact
4 Reply: Generator power circuit breaker is open 2.5 mm?
54 7 [PCM1-G] Status: Isolated operation ' 95 2
[PCM1-M & PCL1] Reply: MCB is open
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Positive logic
Negative logic

« Alarm inputs (positive logic|

Example for negative logic

HB_PCL1/PCM1-M/PCM1-G_09.04_GB

The discrete inputs can be connected in positive or negative logic:

The discrete input is wired o +/-24 Vdc.
The discrete input is wired to GND.

+/-4..40 Vdc
‘[ Signal device
N D_%E Discrete input
Terminal Associated Description A
Common (according to DIN 40 719 Part 3, 5.8.3)
A B Normally open contact
61 Discrefe input 1 2.5 mm?
(if sprinkler = EMERGENCY STOP)
62 Discrete input 2 or 2.5 mm?
Confrol input "Dynamo”
63 Discrete input 3 or 2.5 mm?
Confrol input "Operation mode selector blocked”
64 Alarm input 4 or 2.5 mm?
Control input "CB logic”
65 Alarm input 5 2.5 mm?
66 60 Alarm input 6 or 2.5 mm?
Confrol input “Manual synchronization”
o7 Alarm input 7 or Control input "Close GCB without 2.5 mm?
delayed engine monitoring”
68 Alarm input 8 2.5 mm?
69 Alarm input 9 2.5 mm?2
70 Alarm input A 2.5 mm?
71 Alarm input B 2.5 mm?
72 Alarm input C 2.5 mm?
73 Alarm input D 2.5 mm?
125 Alarm input E 2,5 mm?
126 124 Alarm input F only PCMI1x | 2,5 mm?
127 Alarm input G only PCMI1x | 2,5 mm?
]> +/-4..40 Vdc
<
s EE Discrete input
J_ Signal device
Associated Terminal | Description A
Common (according to DIN 40 719 Part 3, 5.8.3)
A B Normally open contact
61 Alarm input 1 (sprinkler = EMERGENCY STOP) 2.5 mm?
60 62 Alarm input 2 2.5 mm?
63 Alarm input 3 2.5 mm?




b.) Analog inputs

- <
o Analog input
' | only at Prioo Pt100
o =" Analog input
o Py nalog inpu
© T | @ |GND 04,20 A
o
Terminal Description A
A B 9
Q3 Q4 Q5 Analog input 1 - P1100 1.5 mm?
Q6 Qo7 Q8 Analog input 2 - P1100 1.5 mm?
%% 100 101 Analog input 3 - 20 mA; 1.5 mm?
configurable function:
- Alarm input,
- Set value generator power,
- Actual value mains inferchange power
102 103 104 Analog input 4 - Pt100 1.5 mm?
105 106 107 Analog input 5 - P1100 only PCM1x/H | 1.5 mm?
108 109 110 Analog input 6 - Pt100 only PCM1x/H | 1.5 mm?
117 112 113 Analog input 7 - 20 mA;  only PCMIx/H | 1.5 mm?

configurable function:

- Alarm input,

- Set value generafor power,

- Actual value mains inferchange power
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¢.) Pickup input

sw./ind. P|Ckup
swiching/inductive

24V -
M<1.ov
L [

92]91]90

GND

Terminal | Description A
Q0 swifching/inductive [ 2.5 mm?
91 Pickup 25 mm?
Q2 GND [ 2.5 mm?2

Specification of the input circuit for inductive speed sensors

Ambient temperature: 25 °C

Signal shape Sinusoidal
Minimum input voliage of 200 ..10,000 Hz <0.5
Minimum input voltage of 300 .. 5,000 Hz <0.3,,
Note

As the ambient temperature increases, the minimum input temperature increases at a rate of
approximately 0.3 V/°C an.

Input Voltage in Dependence of the Frequency [Ueff]

° f
|
|

2,5 f
|
|
/

s 2
,f
2_15 7
§ | 7
% 11\ /
\\ /
\ /
AN /

05 \ //

100 1000 10000 100000
Frequency [Hz]

Figure 1: Typical behavior of the input voltage sensitivity at an ambient temperature of 25°C.
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1.2.4 Auxiliary and control outputs

a.) Relay outputs

* Power circuit breaker
8 max. 250 VAC

< -
1 [GeB 1 o —| Command: close GCB
o[ —
N rvce | N —| Command: close MCB
a—
1 rcB 1 Bl —| Command: open MCB
o )
1 [GeB 1 S _| Command: open GCB
Root Switched [ Description A
14 15 Generator power circuit breaker = close 2.5 mm?
16 17 PCM1-M and PCL1: 2.5 mm?
Mains power circuit breaker - close
PCMI1-G-. A
Power circuit breaker - close
39 40 PCM1-M and PCL1: 2.5 mm?
Mains power circuit breaker - open
PCMI1-G-. A
Power circuit breaker - open
41 42 Generator power circuit breaker 2 open 2.5 mm?
s Relay (general)
max. 250 V AC

] Relay output
L<——— extemal device | @ elay outpu

Root Switched | Description A

A B

18 19 Readiness for operation 2.5 mm?
43 44 Fuel relay/gas valve 2.5 mm?
45 46 Starter 2.5 mm?

PCL1
33 34 Relay 1 (RM) 2.5 mm?
35 36 Relay 2 (RM) 2.5 mm?
37 38 Relay 3 (RM; pre-assigned: Preheat / Ignition ON| 2.5 mm?
47 48 Relay 4 (RM; pre-ass.: Centralized alarm) 2.5 mm?
PCM1x

74 75 Relay 1 (RM) 2.5 mm?
76 77 Relay 2 (RM) 2.5 mm?
/8 79 Relay 3 (RM) 2.5 mm?
80 81 Relay 4 (RM) 2.5 mm?
82 83 Relay 5 (RM) 2.5 mm?
37 38 Relay 6 (RM; pre-assigned: Preheat / Ignition ON| 2.5 mm?
47 48 Relay 7 (RM; pre-ass.: Centralized alarm) 2.5 mm?
33 34 Relay 8 (RM) 2.5 mm?
35 36 Relay 9 (RM) 2.5 mm?

[RM)..configurable via the relay manager
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b.) Analog outputs

— < |1,
= lov Analog output
‘ oV Description A
A B
120 121 Analog output 0/4..20 mA 1.5 mm?2
122 123 Analog output 0/4..20 mA 1.5 mm?
1.2.5 Controller outputs (standard/option ..-A)

The controllers are configured in the standard version as three-position controllers [made up
of a changeover confact and a normally open contact]. In option A these are optionally
available in different versions dependent on extermnal bridges/jumpers as well as parame-
ters.

a.) Three-position controller (standard)

The three-position controller is only in standard version included.
© max. 250 VAC

Speed / power (’ 2F Lower
o | - Speed / power
1 «———controller 3:\‘ Higher controller
[oe] Common
Voltage / power factor <’ 2F Lower
™ - Voltage / power
I ~
L ¢———controller il Figher factor controller
s Common
Terminal Assignment Description A
8 common 2.5 mm?2
[ higher Speed,/power controller 2.5 mm2
10 lower 2.5 mm?
11 common 2.5 mm?
12 higher Voltage-/power factor ¢ controller 2.5 mm?2
13 lower 2.5 mm?
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b.) Multi Functional Controller Outputs (Option A)

The multi functional controller outputs can be changed by configuration and external jump-
ers. These are only included in option A.
Versions
- Three-position controller via relay manager
- Control of n/f/P: Parameter "F/P contr.type" = THREESTEP
n+/f+/P+ = relay manger parameter 114
n-/t/P- = relay manager parameter 115
- Control of V/Q: Parameter "V/Q contr.output" = THREESTEP
V+/Q+ = relay manager parameter 116
V-/Q- = relay manager parameter 117

- Analog controller output

- Control of n/t/P: Parameter "F/P contr.type" = ANALOG
Current output (mA] = no jumpers necessary
Voltage output (V) = jumpers between 8,/9
Connect governor fo terminals 9/10

- Control of V/Q: Parameter "V/Q contr.output" = ANALOG
Current output (mA] = no jumpers necessary
Voltage output (V) = jumpers between 11/12
Connect govemor fo ferminals 12/13

- PWM controller output

- Control of n/f/P: Parameter "F/P contr.type" = PWM
PWM output = jumpers between 8,/9

Connect governor fo terminals 9/10

Wiring Of Controller
- Setting: THREE-POSITION (Three-position controller)

max. 250 Vac
< f—
Py _| Relay output
— 1
RC wiring (external)
| f Values of R and C depend on used external
relay. Please contact manufacturer of used
relay for correct design.
T
Terminal Description A
A higher Speed / Frequency / Real power 2.5 mm?
B [RM:"+"=114,"" =115) 2.5 mm?
C | or 2.5 mm?
D ower Voltage/Reactive power (RM: "+"' = 116, ' = 117) 2.5 mm?2

The selection and programming occurs via the relay manager (RM).
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- Setting: ANALOG or PWM (Analog controller) - Frequency-/Power controller

-5 oND — | e
S 5] ne o] Speed / power
az 5 | | controller
O Iy, — © w|l,
o5 GND — o HED
25 u 8 > U, Speed / power
&‘,—é A S =1 controller
B GND —; [S]eND -
25 WM —| = 1P peed / power
&3 o — controller
(O] ©
Type Terminal Description A
| 8 I, 2.5 mm?
Corert Q 2.5 mm?
uren 10 GND 2.5 mm?
Vv 8 Speed confroller / 2.5 mm?2
Q v, Frequency controller / 2.5 mm?2
Voliage 10 GND Real power controller 2.5 mm?2
8 2.5 mm?
PWM 9 PWM 2.5 mm?
10 GND 2.5 mm?
- Sefting: ANALOG (Analog contfroller) - Voliage-/Reactive power controller
N — | 2[GND
2 o e [ Voltage / re-active
< | 3 = | power controller
A L ~—\|'A
GND — o] ©[GND
x u 8 ~|u Voltage / re-active
< A e} — " power controller
Type Terminal Description A
| 11 I, 2.5 mm?
Conent 12 2.5 mm?2
urren 13 GND _ 2.5 mm?
Voltage controller / Reactive power controller
Vv 11 2.5 mm?
Vol 12 V. 2.5 mm?
10e 13 GND 2.5 mm?

HB_PCL1/PCM1-M/PCM1-G_09.04_GB



1.2.6 Interface [PCL1/H & PCM1x]

a.) Interface wiring

A|B|C|D|E
c o T 4
s =z T 2
5 0 %%
g o

2

Interface
CAN bus

Terminal | Description

Whether the terminals are designated X or Y depends on the configuration of the system. Please
refer fo the wiring diagram (A = X/Y, B = X/Y, elc)

AX1/v1) B (x2/Y2) C x3/Y3) D (x4/v4) E x5/v5)
CANH CAN-LY GND CANH CAN-L | CAN bus

[1]..can be used to loop the CAN bus or/and to connect the termination resistance.

. NOTE

Please note that the CAN bus must be terminated with an impedance which corresponds to the wave
impedance of the cable (e.g. 120 Ohm).

b.) CAN bus screen

o Shield{/-\\ CANH

- Interface
° W= CAN bus
& GND

0.01 uF
== 400 Vac 1 MOhm
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1.2.7 Loop The CAN Bus

. NOTE

l Please note that the CAN bus must be terminated with an impedance which corresponds fo the wave
impedance of the cable (e.g. 120 Ohm). The Engine CAN bus is terminated between CAN-H and
CAN-L.

x1|x2|x3|x4|x5 x1|x2|x3|x4|x5 x1|x2|x3|x4|x5
E—— < A%schlurs-d I Joz 3 E—— = A%schlturs-d
% E 5 % widerstani E E & E <Z( E <Z( & % widerstan
o O 2 o © o © o © 2
< <
4 Hinweis:

Der Abschluft mul8 mit
einem Widerstand erfolgen,
der dem Wellenwiderstand
des verwendeten Kabels
entspricht (2.B. 1200)

CAN-Bus CAN-Bus CAN-Bus

a.) DPC - Configuration interface

. NOTE

For configuration via the configuration plug (direct configuration) you need the configuration cable, the PC
program [is delivered with the cable) and the coresponding configuration files. Please consult the online
help installed when the program is installed for a description of the PC program and ifs setup.

If the parameter "Direct config.” is switched to ON a communication via the interface on terminals X1-X5 is
switched off.

If the device defects that the engine is running [ignition speed exceeded), the direct configuration is

disabled.

HB_PCL1/PCM1-M/PCM1-G_09.04_GB



1.3 Connection diagram

1.3.1 Version PCL1/L

Bes
= R
—] g8
Analog input 4 [T4] [se) L£38
Pt100 =l 252
s
EES g el
S, s SESLE
=] g g Analog output = 8<e
= 8 0/4.20 mA Analog input 3 [T3] = o83
A e g 0/4.20 mA = 398
=) £58
gl n 3 558
(oo 552
> -g 2%
Analog input 2 [T2] ~ e o
| ] P100 |5 gsg
8 &
= 2
& 3
Analog input 1 [T1] || =
| | Pt100 & =
o
24
[==] P
Standard = ~
- Relay 4 — —>
3 Option A& quas- y Centralized alarm = ‘
continuous controller ]
with analog outputs 3S|¢
|| Standard = N
Relay 3 Ignition / preglow — >
5>
S| enp
> Pickup |
— Relay 2 — —>
S3| switching/inductive S
=F lower SPEED / POWER 3|
— (three-position controller) Relay 1 — e
ob— | higher K
— * alternatively opt. A:
© Analog controller output L
EEan
Rel 5 lover VOLTAGE / POW. FAC. Silmg
1 (three-position controller) —
| higher Sin
—i * alternatively opt. A: Start relay / Gas valve — Ea
=| Analog controller output L—»
@ & Generator voltage L3 =) i
— _— Readiness for operation — >
> Generator voltage L2 2|
I Generator voltage L1
D & st
[ > Generator current L3 =
S| s20 Alarm input 14 N
] [ = —
S| st Common S =
[ > Generator current L2
| s20 Alarm input 13 el o
<l stk Alarm input 12 N o
[ > Generator current L1 —
<] s20 Alarm input 11 =|+
—|< ;@ Reply: GCBis open Alarm input 10 IS0 ol
2 Alarm input 9 3|
@ < Command: close GCB —
8 T Alarm input 8 b1 R
: Alarm input 7 or : <
L | c . 'GCB close' without 'eng.mon. «©
< ommand: open GCB A > —
~ —. larm input 6 or . ol
=~ Manual synchronization N ¢
—~
S| e 6 Alarm input 5 Sl
7 u Busbar voltage o Alarm input 4 or g
N -OE Switch logic Rl <
© N . P Alarm input 3 or 3|«
E Reply: MCB is open (@] Mode selection locked el
—»|3B Release MCB O g\ar:;nnl‘r;putZ or &Sl
1 |Yynamo 00 —]
-
™ L © Input 1 (EMERGENCY OFF) Sle
% <+ Command: close MCB N R 1
©ol—— c Common S|
1= (O} Common (term. 3/4/5/6/53/54) ~(—»
< Command: open MCB (D — —
L 8 ~ Multifunction o 4—
_II Automatic 2 o 4—
' Automatic 1 |4
~—
> Mains voltage L3 _l 0Vde N e—————
o Mains voltage L2 O 12/24 Vde — |
3 Mains voltage L1 D‘ N o|l4¢—mm
‘Subject 1o lechnical mosifications. 2004-09-23 | POx Wiring Diagram SEG poxseg-3904-ap sk
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Version PCL1/H

Control room
PLC
PC

*_ Option A: quasi-
continuous controller
with analog outputs

&l eno
§ ) E 8
I~| » :g;. g Analog output
§ GND TS 8 0/4..20 mA
S| <
I S
L2 canL
| cann
|2 CAN bus interface
1> GND Guidance level
B
—1 Termination
><
GND
Pickup
switching/inductive
u lower SPEED / POWER

(three-position controller)
| higher

* alternatively opt. A:
Analog controller output

B lower VOLTAGE / POW. FAC.

(three-position controller)

| higher

-* alternatively opt. A:
Analog controller output

v

Generator voltage L3

Generator voltage L2

Generator voltage L1

Generator current L3

Generator current L2

Generator current L1

v

= = =

t e

"
GCB

T

Reply: GCB is open

Command: close GCB

Command: open GCB

t 43

391401617

P
MCB

Busbar voltage

3154123124 T 411421141151 4 (25726129130 131732 20 21 21111271318 [ 9 T10] 9091792

<0

Reply: MCB is open

Release MCB

Command: close MCB

Command: open MCB

Mains voltage L3

Mains voltage L2

50 [51]52

Mains voltage L1

HB_PCL1/PCM1-M/PCM1-G_09.04_GB

PCL1-..-H (Genset Control)

Analog input 4 [T4]
Pt100

Analog input 3 [T3]
0/4..20 mA

Analog input 2 [T2]
Pt100

Analog input 1 [T1]
Pt100

931947951961 971 98199 [100]101]102[103]104

2
Standard =
Relay 4 Centralized alarm [—|
~
8
Standard =
Relay 3 Ignition / preglow I—|
o~
— s
Relay 2 —
73
55
.
Relay 1 ——
v o
3
e
Starter 1
7y
S
—Is
Start relay / Gas valve —
»
<~
s 4
Readiness for operation —
x

Alarm input 14 E

Common

o

e}

Alarm input 13

Alarm input 12 C

Alarm input 11 B |
Alarm input 10 A I
Alarm input 9 9 I
Alarm input 8 8 I

Alarm input 7 or

'GCB close' without 'eng.mon."
Alarm input 6 or

Manual synchronization

Alarm input 5

~

@

Alarm input 4 or
Switch logic
Alarm input 3 or
Mode selection locked
Alarm input 2 or
Dynamo

Input 1 (EMERGENCY OFF)

IS

©

N

Common

Common (term. 3/4/5/6/53/54)

Multifunction

e

Automatic 2

Automatic 1

H

0Vde

12/24 Vdc

1721375761 760]61[62]63]64]65]66] 67 68]69[70[71[72]73[124]125

N

‘Subject to technical mocificalions.

2004-0523 | POx Wiing Diagram SEG poxseg 390

ok

on the side of the device. This is where the

The socket for the PC configuration is located
FL-CABLE-RS232 configuration cable has to be plugged in.

<

—

—

<
—>

—»

5
—

_’

5
—_—

_’

=l

—

“H=)

_’

5
—

_’

i
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1.3.3

22

Version PCM1-G/L

&| oo
§ ) E 8
=] A :g;. g Analog output
€ ~ § GND TS g 0/4..20 mA
8 25 = <
=90 L9 S
Sga z N
= S%& O cantL
8 Q —
| canH
t e | || CAN bus interface
El GND Engine level
S
,é [—] Termination
g >
8 g 2| canL
S| canH
— ——— — ———— > <] CAN bus interface
T 1> GND Guidance level
! L
| —] Termination
| <
|
|
v *_ Option A: quasi-
continuous controller
= with analog outputs
= -
O s =
a % g % -
o 8% 83
[e]
W]
S -
<
o
3]
R
S3| oo
> Pickup
S3| switching/inductive
SF lower SPEED / POWER
1 (three-position controller)
o—! | higher
— * alternatively opt. A:
<o Analog controller output
ol
~ lower VOLTAGE / POW. FAC.
— (three-position controller)
E— | nhigher
—i -* alternatively opt. A:
= Analog controller output
© N Generator voltage L3
» S Generator voltage L2
<L Generator voltage L1
& st
[ > Generator current L3
| s20)
S| st
[ > Generator current L2
& s20)
&| st
[ > Generator current L1
& s20)
—» |~ ;@ Reply: GCB is open
B
o <+ Command: close GCB
3] =l —
<] ]
o
<
<+ Command: open GCB
—|_—
3
]| 2
» Busbar voltage
K| u
N
° —>|3 Isolated operation
—»|3 see table below
Meaning Terminal 54| Terminal 53
Isolated YES NO
operation eg 24vDC | egovoe
|| wains parallel | NO YES
operation eg 0VDC | eg.24VDC
Wainsparalel | MCB reply ~1/CB 0 be dosed
1 opermtonuit | (cosed YES (Le.26 V)
VOB "EXTERNAL" | =NO, e 0Vc) | - MCB1s not tobe cosed:
NO (ie. 0Vi)
& stk
» Mains current L1
| s20)
> | Mains voltage L3
vy Mains voltage L2
3 Mains voltage L1

PCM1-G-..-L (Genset Control)

Analog input 4 [T4]
Pt100

Analog input 3 [T3]
0/4..20 mA

Analog input 2 [T2]
Pt100

Analog input 1 [T1]
Pt100

on the side of the device. This is where the

The socket for the PC configuration is located
FL-CABLE-RS232 configuration cable has to be plugged in.

~1g|e
Relay 9
—»
~ |«
Relay 8
—»
<«
Standard = e
Relay 7 Centralized alarm —»
<
Standard = e
Relay 6 Ignition / preglow —
~—{s3|«
Relay 5
—»
~ <«
Relay 4 —
~ <«
Relay 3 —»
~—r=|<«
Relay 2 L
-
~—]
Relay 1 —»
~|<|e«
e ]
<
Start relay / Gas valve Ea
—>

Readiness for operation

AiNINaE

Dynamo
Input 1 (EMERGENCY OFF)

Common

Common (term. 3/4/5/6/53/54)
Multifunction
Automatic 2

Automatic 1

Alarm input 16 G
Alarm input 15 F E-
Alarm input 14 E @:-
Common 4
Alarm input 13 D E_—
Alarm input 12 C E’
Alarm input 11 B E’
Alarm input 10 A @:-
Alarm input 9 9 E-
Alarm input 8 8 E-
gagénélrgﬂ'aﬁ;out ‘eng.mon.' 7 E-
ﬂ:z\?e:\ngyur:;?gnization 6 @-
Alarm input 5 5 E’
Swich e + D]
hode secion octed » D]
Alarm input 2 or 2 E'
L]
o
Drft]
Crét]

H

0Vde

12/24 Vdc

17121375761 760]61]62]63]64[65 6667 68]69[70[71[72]73[124[125[126]127[ 1811914344 145146]74 1751761 77178179780781782183[37 38 47 48133734135 36[ 93 94 95]96]97]98]99[100[101]102103]104
4

N

‘Subject to technical mocificalions.

2004-0523 | Px Wiing Diagram SEG poxseg 3904-2p

HB_

[[[ff¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢f¢¢¢¢
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1.3.4

Version

PCM1-G/H-I

Control room
PLC
PC

CAN bus
partizipant

| B

(each via one PCMx)

up to 13 additional gensets

Option A: quasi-
continuous controller
with analog outputs

PWM
DC
voltage
oc
current

-* alternatively opt. A:
Analog controller output

&| e

| ] é o3

I~ A g' 8 Analog output
§ GND s 8 0/4..20 mA
=l <

B

L canL

S| cant

|| CAN bus interface
|>| eo Engine level
™

>

—{ Termination

>

2| canL

S| canvn

(< CAN bus interface
i GND Guidance level
—1 Termination

=<

)|

=] Analog input 7 [T7]
— 0/4..20 mA
=]

= Analog input 6 [T6]
1= Pt100
[==]

=

=|

=]

3| Analog input 5 [T5]
E Pt100
[ve)

=

Si| N

> Pickup
S| switching/inductive

F lower SPEED / POWER
1 (three-position controller)
o— | higher

— * alternatively opt. A:
o] Analog controller output
ol

~ lower VOLTAGE / POW. FAC.
— (three-position controller)
E— | nhigher

o~

o~

N

|

N

o~

(Sed

>

=

[Sed

(=]

N

f<<d

&

o

N

<

B

E

N

~

=

&

o

o~

Y

)|

© Generator voltage L3
> Generator voltage L2
Generator voltage L1
s1(k)
[ > Generator current L3
s2 (1)
s1(k)
[ > Generator current L2
s2()
s1(k)
@ > Generator current L1
s2()
— ;@ Reply: GCB is open
o <+ Command: close GCB
Q —-
O]
<+ Command: open GCB
—
L2
—> Busbar voltage
N —> Reply: CB open
—»|8 Release CB

Command: close CB

Command: open CB

HB_PCL1/PCM1-M/PCM1-G_09.04_GB

Mains current L1

5051 (52 27 28] 39 401617

Mains voltage L3

Mains voltage L2

Mains voltage L1

PCM1-G-..-H-I (Genset Control)

Analog input 4 [T4]
Pt100

Analog input 3 [T3]
0/4..20 mA

Analog input 2 [T2]

Pt100

Temperature dept. start/stop
Temperature dep. power red.

Analog input 1 [T1]
Pt100

Relay 9

Relay 8

[

~—]

Standard =

Relay 7 Centralized alarm

[

Standard =

Relay 6 Ignition / preglow

Relay 5

Relay 4

Relay 3

Relay 2

Relay 1

Starter

Start relay / Gas valve

NIy

on the side of the device. This is where the

The socket for the PC configuration is located
FL-CABLE-RS232 configuration cable has to be plugged in.

4_
_’
5
—
_’
N
—
.
N
—
—»
N
—
—»
5
—
-
N
—
-
N
—
_’
<_
|—

Readiness for operation

[

Alarm input 16 G
Alarm input 15 F
Alarm input 14 E
Common

EE |

o

Alarm input 13

Alarm input 12 C
Alarm input 11 B
Alarm input 10 A
Alarm input 9 9
Alarm input 8 8

Alarm input 7 or

'GCB close' without 'eng.mon.
Alarm input 6 or

Manual synchronization
Alarm input 5

Alarm input 4 or

Switch logic

Alarm input 3 or

Mode selection locked
Alarm input 2 or

Dynamo

Input 1 (EMERGENCY OFF)

~

=Y

o

IS

w

~

Common

E

Common (term. 3/4/5/6/53/54)
Multifunction
Automatic 2

Automatic 1

2E.| HaEaeEEEE

H

0Vde
12/24 Vdc

1121375761 7160761[62763764165[66][67 68[69]70]71[72]73[124[125[126[127] 1811943 44 45746 74 75176177 78179180781]82183137138]47148133134135]36193] 9419960798199 [100[101[102[103[104

N

0

Subject to technical mocificalions.

"2004-11-18 | PCx Wiring Diagram SEX
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1.3.5

24

Version PCM1-G/H-E

&| e
B Z
5
I~ [ g g Analog output
3 — § GND £ g 0/4..20 mA
8 o % =, ©
S0o o9 S
Sga z N
z S%& O cantL
8 Q —
| canH
t____ > | | CAN bus interface
1> GND Engine level
™
>
—_ —{ Termination
35 >
8 é 2| canL
| canH
— — — —————— > | [&2] CAN bus interface
T i GND Guidance level
I S
! [—{ Termination
! =<
! 2
| I~
v Option A: quasi- N Analog input 7 [T7]
* continuous controller —] 0/4.20 mA
n = with analog outputs =
© g =
7} =
e =
o ° = Analog input 6 [T6]
®© S —| Pt100
c O ©
Sw =
=5 —
E= —
85 S
@ —1
o) =] Analog input 5 [T5]
o) S|
2L 1= Pt100
L 8
~ =
> Sif eno
> Pickup
S| switching/inductive
S lower SPEED / POWER
1 (three-position controller)
o—! | higher
— * alternatively opt. A:
o] Analog controller output
fael b
~ lower VOLTAGE / POW. FAC.
— (three-position controller)
E— | nhigher
1 —_— -* alternatively opt. A:
= Analog controller output
L & Generator voltage L3
» S Generator voltage L2
<L Generator voltage L1
& st
[ > Generator current L3
| s20)
S| st
[ > Generator current L2
&[ 20
&[ st
[ > Generator current L1
& s20)
— |~ ;@ Reply: GCB is open
B
m <+ Command: close GCB
Q "
o 1
(o]
~
<+ Command: open GCB
[
-~
I 2
—> Busbar voltage
|
K v
N —|3 isolated operation
—» |38 see table below
| Meaning Terminal 54__| Terminal 53
— Isolated YES NO
e apersion | 66.24V0C_| 09.0v0C
|| Mains paraliel | NO YES
operation 9.0V DC ©9.24V DC
M l MCB| - MCB to be closed:
] oman [ VEStene
MCB"EXTERNAL" | =NO, ie.0Vdc) '-MCBis not to be closed:
NO . 0 Vi)
& stk
Mains current L1
& s20)
o] Mains voltage L3
o Mains voltage L2
3 Mains voltage L1

PCM1-G-..-H-E (Genset Control)

Analog input 4 [T4]
Pt100

Analog input 3 [T3]
0/4..20 mA

Analog input 2 [T2]
Pt100

Temperature dep. start/stop
Temperature dep. power red.

Analog input 1 [T1]
Pt100

Relay 9

Relay 8

[

~—]

Standard =

Relay 7 Centralized alarm

[

Standard =

Relay 6 Ignition / preglow

Relay 5

Relay 4

Relay 3

Relay 2

Relay 1

Starter

Start relay / Gas valve

NIy

on the side of the device. This is where the

The socket for the PC configuration is located
FL-CABLE-RS232 configuration cable has to be plugged in.

4_
_’
5
—
_’
N
—
.
N
—
—»
N
—
—»
5
—
-
N
—
-
N
—
_’
<_
|—

Readiness for operation

[

2|

Dynamo
Input 1 (EMERGENCY OFF)

Common

Common (term. 3/4/5/6/53/54)

Multifunction

Alarm input 16 G
Alarm input 15 F E-
Alarm input 14 E E-
Common 4
Alarm input 13 D @_—
Alarm input 12 C E-
Alarm input 11 B @-
Alarm input 10 A E’
Alarm input 9 9 E’
Alarm input 8 8 E’
Alarm input 7 or 7 @:'
'GCB close' without 'eng.mon."
ﬂ::\Tal\ngyur:;?gnizatiun 6 @:-
Alarm input 5 5 E-
Swichiogic + Drfl]|
Moo saecion octed s Drfl]|
Alarminput 2 or 2 E'
Crét]
L
L]
L]

Automatic 2

Automatic 1

H

0Vde

12/24 Vdc

1121375761 7160761[62763764165[66][67 68[69]70]71[72]73[124[125[126[127] 1811943 44 45746 74 75176177 78179180781]82183137138]47148133134135]36193] 9419960798199 [100[101[102[103[104

N

0

Subject to technical mocificalions.

"2004-11-18 | PCx Wiring Diagram SEX

HB_PCL1/PCM1-M/PCM1-G_09.04_CB

[[[f¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢f¢¢¢¢



Version PCM1-M/L

Control room
PLC
PC
CAN bus
partizipant

*_ Option A: quasi-
continuous controller
with analog outputs

(each via one PCMx)
PWM
DC
voltage
DC
current

&l eno
R 5
qf £s
= sz
&f ono 8 eom
= <
I S
L canL
| canH
|| CAN bus interface
1> GND Engine level
N
—1 Termination
=
L2 canL
S| cann
<] CAN bus interface
I><| GND Guidance level
B
[—1 Termination
<
GND
Pickup
switching/inductive
I lower SPEED / POWER

(three-position controller)
| higher

* alternatively opt. A:
Analog controller output

B lower VOLTAGE / POW. FAC.

(three-position controller)

higher

-* alternatively opt. A:
Analog controller output

o
S|
>|
=
=y
=
|
oo
«
|
© & Generator voltage L3
» S Generator voltage L2
<L Generator voltage L1
S st
[ > Generator current L3
| s20
S| stk
[ > Generator current L2
| 20
& st
[ > Generator current L1
& s20)
—» |~ ;@ Reply: GCB is open
B
o <+ Command: close GCB
[} = Jj
o |
N
=
<+ Command: open GCB
-
<
J| 2
» Busbar voltage
K u
135
© —>|3 % Reply: MCB is open
=)
—» Enable MCB
|52
~
o =
\ Q <+ Command: close MCB
= L—
=
=
<+ Command: open MCB
© S
&K stk
» Mains current L1
K| s20)
> () Mains voltage L3
vy Mains voltage L2
3 Mains voltage L1

HB_PCL1/PCM1-M/PCM1-G_09.04_GB

PCM1-M-..-L (Genset Control)

Analog input 4 [T4]
Pt100

Analog input 3 [T3]
0/4..20 mA

Analog input 2 [T2]
Pt100

Analog input 1 [T1]
Pt100

on the side of the device. This is where the

The socket for the PC configuration is located
FL-CABLE-RS232 configuration cable has to be plugged in.

~1g|e
Relay 9
—»
~ |«
Relay 8
—»
<«
Standard = e
Relay 7 Centralized alarm —»
<
Standard = e
Relay 6 Ignition / preglow —
~—{s3|«
Relay 5
—»
~ <«
Relay 4 —
~ <«
Relay 3 —»
~—r=|«
Relay 2 L
-
~—]
Relay 1 —»
~|<|e«
e ]
<
Start relay / Gas valve Ea
—>

Readiness for operation

@

AiNINaE

Alarm input 16

Dynamo
Input 1 (EMERGENCY OFF)
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1.3.7
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Version PCM1-M/H

-* alternatively opt. A:
Analog controller output

Generator voltage L3
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Generator voltage L1
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—
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]
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=
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R
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PCM1-M-..-H (Genset Control)

Analog input 4 [T4]
Pt100

Analog input 3 [T3]
0/4..20 mA

Analog input 2 [T2]

Pt100

Temperature dep. start/stop
Temperature dep. power red.

Analog input 1 [T1]
Pt100

Relay 9

Relay 8

[

~—]

Standard =

Relay 7 Centralized alarm

[

Standard =

Relay 6 Ignition / preglow

Relay 5

Relay 4

Relay 3

Relay 2

Relay 1

Starter

Start relay / Gas valve
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on the side of the device. This is where the

The socket for the PC configuration is located
FL-CABLE-RS232 configuration cable has to be plugged in.
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2 Functional description

2.1 What must one pay attention to in the event of ...
2.1.1 ... different options

In accordance with ifs configuration, the item may differ from the maximum expansion via the following characteristics:

* The inputs and outputs are present or not present, corresponding to the item configuration [depending on your order). Please refer
to the wiring diagram and the notes on the options confained in these. Refer fo the type plate to see whether or not the correspond-
ing opfion is confained in the itfem. If the type plate has been removed, all configuration screens can be called up in succession
and the options can be compiled with the assistance of this manual.

* There are different screens for the various types of inferfaces.

2.1.2 ... systems with one power circuit breaker

If an item with a 2-power-circuitbreaker logic [PCM1-M] or a 1-powercircuitbreaker logic [PCM1-GJ is installed for use with one
power circuit breaker, the following shall apply:

+ If the stationary permanent operation application is to be operated in isolated or isolated parallel operation (the MCB is opened),
the following signals have to be applied:
- "Reply: MCB is open" / "Isolated operation” (term. 54): HIGH signal (log. "1") and
- "Enable MCB" {ferminal 53]: LOW signal {logical "0").
- Condition: The "Emergency power" must be set to "OFF".

« If the stationary permanent operation application is to be operated in mains parallel operation (the generator operates always in
mains parallel if the GCB is closed), the following signals have o be applied:
- "Reply: MCB is open" / "Isolated operation” (term. 54): LOW-Signal (log. "0") and
- "Enable MCR" {terminal 53): HIGH signal (logical "1").
o If the application is to be operated in isolated(parallel) as well as in mains parallel operation (the MCB can be opened or closed),
the following signals have to be applied:
- Reply, that the GCB is closed (tferminal 4) and
- Reply, that the MCB is closed (terminal 54) and
- "Enable MCB" (terminal 53)

Case A - The MCB has to remain closed [except af an emergency power operation): The "Enable MCB" (tferminal 53) always has to
be logical "1".

Case B - The MCB can be opened (also outside an emergency power operation): The "Enable MCB" (terminal 53) has to be logical
"1" if a mains parallel operation has to be established (a synchronization of the MCB has to be performed). During the synchroniza-
tion of the MCB [PCM1-G: External) the generator frequency is controlled with a slightly higher value than the mains frequency (df
max,/2). Additionally a message is issued at the display. The "Enable MCB" (terminal 53) has to be logically "0", if the system has to
be operated in isolated operation (control of sefpoint frequency and sefpoint voltage).

2.2 Table of setpoint values
5|43
222,
5 c |5 9| E3T
E E | =8| ©0¢
9 o c 5 Q0
E] > (9] ‘g o X%
< < |VE|od Specification of Setpoint value through
1 X X X || Setpoint 1
0 1 OFF | OFF |[f Setpoint 2
0 1 X ON [ Externally via 0/4..20 mA input
0 1 EIN [ AUS | Externally via serial interface
0 0 AUS | AUS | Standby only emergency power
x..optionally
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2.3 Control inputs

‘ NOTE

l Any possible emergency power ("Emergency power" configuration screen must be set to ON) or sprinkler

operation (terminal & must be config

operating modes regardless of the discrete inputs "Automatic 1

are sef simultaneously, preference is

Automatic 1 Selection of the

ured accordingly) will be carried out in the "TEST" and "AUTOMATIC"
" and "Automatic 2". If terminals 3 and 5
given to terminal 3.

operating mode "AUTOMATIC" with "Active power setpoint value 1" as

Terminal 3 well as starting/stopping of the engine.

Avutomatic 2 Selection of the

If the item is in "AUTOMATIC" mode (selected using the mode selection
switch on the front side) the "active power setpoint value 1" is adjusted in
mains parallel mode. In the case of a fixed power [F), the engine is
starled immediately and operation in parallel with the mains is com-
menced following the synchronization of the generator power circuit
breaker. In the case of incoming/import (B) or outgoing/export power (L),
starting is determined by automatic start/stop (start/stop) operation. If no
automatic start/sfop operation is enabled, the engine is starled immedi-
afely. The sefpoint value can be modified via both the configuration mode
and via the '"up/down" pushbuttons in  "AUTOMATIC" mode.
AUTOSTART

If the engine does not run either in sprinkler mode or emergency power
mode, it is stepped. Then a coasfing is carried out and the engine is
stopped.

"AUTOMATIC" mode with "Active power setpoint value 2" as well as

Terminal 5 starting/ sfopping of the engine.

If the item is in "AUTOMATIC" mode (selected using the mode selection
switch on the front side| the "Active power sefpoint value 2" is adjusted in
mains parallel mode. In the case of a fixed power [F), the engine is
stared immediately and operation in parallel with the mains is com-
menced following the synchronization of the generator power circuit
breaker. In the case of incoming/import (B) or outgoing/export power (L),
starfing is defermined by automatic sfart/stop operation. If no automatic
start/sfop operation is enabled, the engine is started immediately. The
sefpoint value can be modified via both the configuration mode and via
the "up/down" push-buttons in "AUTOMATIC" mode. AUTOSTART

If the engine does not run either in sprinkler mode or emergency power
mode, it is stopped. Then a coasting is carried out and the engine is
stopped.

If a setpoint value is specified externally (e. g. via an analog input 0/4..20 mA or a bidirectional

interface), the external setpoint value is adjusted with the discrete input [see Table of sefpoint values).

28
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Multifunction

Terminal 6

« Sprinkler

« Engine enable

« Ext. acknowledge

©eSTOP mode

* Engine stop

 No CB by start

HB_PCL1/PCM1-M/PCM1-G_09.04_CB

Discrefe input terminal & may reveal different functions according fo the following description. Please
nofe that, when used as a sprinkler input, the discrete input reveals negative functional logic. The
selection of the logic circuit is made using a configuration screen (Chapter 4.15.3 "Setting the control
inputs ", Page 135).

By resetting terminal 6 (seffing a low level) sprinkler operation is actfivated in accordance with the
functional description. This is terminated by setting terminal 6 (application of a High signal). Attention:
Negative functional logic! (for the function of the sprinkler operation, please also observe Chap-
ter 2.11 "Sprinkler operation” on page 53.]

Terminal 6 in this case has the same function as the STOP push-bution: Resetting terminal 6 (applica-
tion of a LOW signal) prevents the engine's starfing, and stops the engine if this is already running; the
application of a HIGH signal enables the sfarting of the engine; the application of a high signal en-
ables the engine for startup. Caution: Via this funcfion, emergency power operation is also prevented
or aborted. Emergency power is not possible without this enable signall The engine enable function is

only possible in "AUTOMATIC" operating mode.

In "STOP" and "AUTOMATIC" modes alarms can be acknowledged externally by setting terminal 6
(Change of slope from a LOW to a HIGH signal). In order to achieve further acknowledgement, ter-
minal & must accordingly first be reset and then set again. If a confinuous HIGH signal is present at
terminal 6, this has no effect on the acknowledgement and suppression of alarm messages.

By sefting terminal 6 (application of a HIGH signal] the STOP mode is chosen. If you remove this
signal the mode will change into the mode which was activated before terminal 6 was set.

By seffing terminal 6 (application of a HIGH signal) a start of the engine can be prevented. If the
engine is running because emergency current is present, it is stopped by seffing this discrete input. The
discrete input is not inverted. The engine block function is only possible in "AUTOMATIC" operating
mode.

If the terminal 6 is set, the engine starts; no synchronization is carried out and the generator power
circuit breaker is not engaged (no switching to black busbar). The GCB is then inserted only if emer-
gency current is present. After return of the mains, there is a switchover to the mains according to the
set CB logic. The start of terminal 6 is of a higher value than the start via terminals 3/5. If terminal 6
was selected, terminals 3/5 are ignored. If the genset is in mains parallel mode with power circuit
breaker logic "Parallel" and if terminal 6 is activated, the GCB is opened after a reduction in power.

The genset continues fo operate without load with the GCB open.
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Reply: GCB is open

Terminal 4

PCL1 / PCMI-M
Reply: MCB is open
Terminal 54

PCMI1-G
Reply: CB is open
Terminal 54

PCM1-G

Isolated operation
Terminal 54

PCL1/PCMIT-M
Enable MCB
Terminal 53

PCM1-G

Enable CB
Terminal 53

Discrete inputs
[PCL1] Terminal 61-73/125
[PCM1] Terminal 61-73/125-127

With this input (logical "1") the item is signaled that the generator power circuit breaker is open
(the "GCB ON" LED is off).

With this input (logical "1"] the item is signaled that the mains power circuit breaker is open (the LED
"MCB ON" is off).

With this input (logical "1") the item is signaled that the power circuit breaker is open.

With this input (logical "1") the item is signaled that the genset is operating in isolated operation (the
LED "Mains parallel" is off). This discrete input is used to decide whether, after closing the GCB,
frequency control (terminal 54 = logical "1") or power control (terminal 54 = logical "0") is to be

carried out.

Set.. A mains parallel operation becomes possible and the MCB is operated.

Reset.............. The MCB is not operated. Depending on the reply of the MCB, an iso-
lated operation or an operation in parallel with the mains is performed.

Set.. A mains parallel operation becomes possible and the CB is operated.

Reset.............. The CB is not operated. Depending on the reply of the CB, an isolated

operation or an operation in parallel with the mains is performed.

Freely programmable alarm inputs with message fext, alarm class, time delay, engine start delay and
NO/NC shunt enable (description starting on page 132).
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2.4 Control outputs

Readiness for operation
Terminals 18/19

Preheating (Diesel engine)
[PCL1] pre-ass. to relay 3, term. 37/38
[PCM1x] pre-ass. fo relay 6, term. 37/38

Ignition "ON" (Gas engine)
[PCL1] pre-ass. fo relay 3, term. 37/38
[PCM1x] pre-ass. fo relay 6, term. 37/38

Fuel relay/gas valve

Setting the relay signals the readiness for operation of the item. If this relay drops out, the perfect
function of the item can no longer be guaranteed. Appropriate measure must be introduced if this
relay has dropped out [e.g. open GCB, shut down engine).

When this relay is set the diesel engine is preheated (see functional description of diesel engine start
cycle, pages 37/145).

When this relay is sef, the ignition of the gas engine is switched on (see functional description of gas
engine sfart cycle, pages 39/145).

Terminals 43/44

a) Diesel engine: fuel relay

a. 1) Operating magnet

Setting this relay will initiate the starfing sequence of the diesel engine. If the engine is to be shurdown the relay will
immediately drop out. If the speed of the engine drops below the adjustable ignition speed, the relay also drops out
[note chapter "Diesel engine').

a.2) Stopping magnet

Setting this relay will stop the engine.

b) Gas engine: Gas valve
Setting this relay will open the gas valve for the gas engine. If the engine shall be shut down, the relay drops out di-
recfly. If the engine speed falls below the adjustable firing speed, the relay drops out as well [please note the descrip-

fion in chapter ,Gas engine”).

Starter
Terminals 45/46

HB_PCL1/PCM1-M/PCM1-G_09.04_CB

By setting this relay the starter will be engaged. When the firing speed is reached or when there is a
stoppage or affer the flow of the engagement time the starter is disengaged (see chapter 2.6
"Description sfarting/stopping process" sfarting at page 37).



Centralized alarm
[PCL1] pre-ass. to relay 4, term. 47/48
[PCM1x] pre-ass. fo relay 7, term. 47/48

Command: close GCB
Terminals 14/15

Command: open GCB
Terminals 41/42

PCLT / PCMT-M
Command: close MCB
Terminals 16/17

PCMI1-G
Command: close CB
Terminals 16/17

PCL1 / PCMIT-M
Command: open MCB
Terminals 39/40

PCMI1-G

Command: open CB
Klemmen 39/40

Additional relays R1 through R9
[PCL1] Terminal 33..38/47..48
[PCM1x] Terminal 33..38/47..48/74..83

32

By seffing this relay, a centralized alarm is output. In this case e. g. a hom or buzzer is friggered. The
operator can reset the relay by pressing the push-bution "RESET/CLEAR" for a short period. The relay
will be set again in the event of another alarm. The centralized alarm is set for alarms of alarm
class F1 through F3 (see page 62).

By sefting this relay the generator power circuit breaker (GCB) will be closed. If the GCB connection
is configured to continuous pulse, in response to a missing discrete input "Reply: GCB is open" the
relay is maintained in its closed state; this is also the case if the voltages of the generator and the
generator busbar are identical. In the event of an alarm of the alarm class 2 or 3, or the GCB is to
be opened, this relay drops out. In the event of an alarm of alarm class 2 the relay does not drop out
immediately, but only if the power is less than 3.125 % of the generator power rafing (see page 84).
If the switching of the GCB is not configured to continuous pulse, the relay drops back out after a
pulse is output. Then, the selfholding of the GCB must be carried out externally.

By seffing this relay the GCB will be opened. Following "Reply: GCB is open’, the relay output is
removed.

By setting this relay the MCB will be closed. This output is always a connect pulse, i. e., the self
holding of the mains power circuit breaker must be externally carried out.

By setting this relay the CB will be closed. This oufput is always a connect pulse, i. e., the selfholding
of the power circuit breaker must be externally carried out.

By seffing this relay the MCB will be opened. Following "Reply: MCB is open", the relay output is
removed.

By setting this relay the CB will be opened. Following "Reply: CB is open’, the relay output is re-
moved.

These relays are managed by the "relay manager” (see page 143).

Pre-seftings:

* Relay 1-5 = Relay number (e. g. Relay 1 = Alarm class 1, Relay 2 = Alarm class 2, efc.)
* Relay 6 = Ignition / preheating (e.g. Relay 3 in the PCL1)

* Relay 7 = Centralized alarm (e.g. Relay 4 in the PCL1)
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2.5 Text in the display

Operating and alarm messages are displayed in the bottom row in the display. Using the
"'message” push-bution, one can switch to the following screens: "Gen. power", "current
slave pointer’, efc.

2.5.1 Item messages in the display
Relay messages The following relay outputs for the engine and generator control system are additionally shown in the
display:

*  Synchronization GCB or MCB,

*  Swifching to black busbar GCB or MCB,

»  Start,

* Preheat (Diesel enginel,

* Purging operation (Gas engine),

* Ignition (gas engine),

+ Initial state (Diesel enginel: f- continuous speed govemor signal is set prior fo sfarting the engine,
* Auxiliary operations run/coastfing.

"Start - Pause" An inferrupted sfarting process is displayed with the message "Start pause”.
"Testmode" If "TEST" operating mode is selected, this message is output.
"Load Test" If, in "TEST" mode, a load test is selected following the actuation of the "GCB ON" push-button, this

message is oufput.
"Emergency run" This message displays a current case of emergency power.
9 Y g play: gency p

"Mains sett. 000s " This message in the display shows the mains settling time following a mains fault.
There is also shown the remaining mains seftling time.

"Sprinklermode" This message is shown in the display during sprinkler operation.

"Sprinkler shutd." Following sprinkler operation, the engine operates without load for 10 minutes. This message is
shown in the display during this period.

"Cool down 000s " Nooad operation (engine cooling) prior to engine shutdown is displayed with this message. There is
also shown the remaining coasting time.

"Stop engine !" When stopping the engine, a starting block is sef for 10 seconds on negative deviation from the
firing speed. This message displays the operating condifion.

"Power reduction" A siopping of the engine is desired: The power must be reduced.
"Sprinkler+Emerg." Both the sprinkler operation and the emergency power functions are active.
"Start without CB" Using terminal 6 the function "Start without GCB" was selected.
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Phase sequence!

NOTE

The following message is no allarm message in the frue sense, but an informative message, which doesn

nof have fo be acknowledged and results no engine shutdown. The message disappears affer correcting
the phase rotation.

Alarm message: Rotating field generator/mains different  Alarm class: 3

The rotating fields of generator and mains are different. Closing GCB/MCB is blocked.

NOTE

The texts "Sprinkler operation”, "Emergency power", "Test", "load fest" and "Sprinkler+Emergency power"
are altfemately displayed with the basic display screen. If one of these texts is active, the actuation of the

"Select" push-button switches to the confinuous display of the basic display screen. This can be undone
again by actuating the "Acknowledge" push-button.
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2.5.2
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Alarm messages in the display

Alarm messages

Alarm input messages

Analog input messages

"Pickup/Gen.Freq"

"Interf.err.Y1Y5"
"Interf.err.X1X5"

"GCB syn. failure"

"MCB syn. failure"

"GCB open failure"

"GCB close failure "

"MCB open failure"
"MCB close failure"

"Power not zero"

The following messages are output by the protection functions:
Generafor or mains undervoltage

+ Generator or mains overvollage

+ Generator or mains underfrequency
+ Generator or mains overfrequency
o Phase/vector shift

 Overspeed (Pickup friggering]
 Generafor overload

* Reverse/reduced power

* load imbalance

»  Generator overcurrent |

» Generator overcurrent 2

« Battery undervoliage

The fext assigned in the relevant screen is oufput as an alarm message. At the same time, alarm
output for the alarm class which has been set occurs.

The text assigned in the relevant screen is output as an alarm message. A "" (for GW 1 "Wamning'"
and GW 2 "Shutoff') appears in front of the configured text. In the case of a wire break, the measur-
ing value is overwritien with ™. At the same time, alarm output for the alarm class which has been
set occurs.

This alarm message is shown in the display if the Pickup speed deviates excessively (=10 Hz) from
the generator frequency.

Inferface Y1..Y5 malfunction. External control signals cannot be received.
Inferface X1..X5 malfunction. External control signals cannot be received.

If the synchronization time for the generator power circuit breaker has been exceeded, this message
is shown in the display. At the same time, an alarm class F1 alarm is output.

If the synchronization time for the mains power circuit breaker has been exceeded, this message is
shown in the display. At the same time, an alarm class F1 alarm is output.

If closing of the GCB was not successful following 5 switching attempts, the message "GCB close
failure” is shown in the display. If it is present 2 seconds following the "Command: GCB open" pulse,
"Reply: GCB is open" is sfill present, the message "GCB open failure” is displayed. At the same time,
an alarm class F1 alarm is output.

If closing of the MCB was not successful following 5 switching aftempts, the message "MICB close
failure” is shown in the display. If it is present 2 seconds following the "Command: MCB open" pulse,
"Reply: MCB is open" is still present, the message "MCB open failure" is displayed. At the same fime,
an alarm class F1 alarm is output.

The power circuit breaker logic "CLOSED TRANSIT." [sofloading/interchange synchronization) has

been selected and the MCB s to be opened. If the incoming power zero cannot be adjusted within
the time set in the "Max. start/stop ramp time" screen, this message is displayed.

35



"Fault df/dVmax." I, following starting and the expiration of the set time "GCB black start max. fime" the generator does
not reach the voltage and frequency window allocated fo it, this message is displayed.

"Start fail" This message is output following three unsuccessful starfing attempts. No further attempt at starting is
made. In sprinkler operation, starfing is attempted six times before this message is displayed.

"Stop failure" If speed is still detected 30 seconds following the stop signal, (acquired by the generator frequency,
p S 9 p sig g Yy he g g Y
the Pickup or the discrete input "Dynamo’] the message "Stop failure” is output with an F3 alarm

shutoff.
"Service" Following the expiry of the maintenance interval, the imminence of the next maintenance is displayed

with this message.

"Not wanted stop" The engine's starting process was completed and the engine should run. This message is displayed if
the generator frequency suddenly drops to O Hz, e.g. due to mechanical damage. (Background note:
Since the delayed engine monitoring is deactivated when the firing speed is not reached, no under-
frequency can be detected. This message is not suppressed due fo the delayed engine monitoring.)

"PRamp: GCB open" If the GCB can not be opened after stopping the engine in the time range of "add/stop ramp max.
time" this alarm message will be displayed (this message shows that the P control potentially has a

fault).

EXT open failure Alarm message: Malfunction when opening an external breakerAlarm clas

With a changeover of the mains decoupling in the GCP-31: Malfunction on mains decoup-
ling via relay terminals 39,/40.
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2.6

2.6.1 Diesel engine

)

1500 1/min

Description starting/stopping process

Start frequency

f-contr. + time
ZD

)

Speed governor

Approach idle
gas position

Engine monitoring
activated

Start request

Start relay
Pre-glow
Starter — 05s — 05s
t/s
— E—
tstal tve tein tspz tve tein tn
moni toring 00s
3— Ignition speed reached
| Start attempt |_ Start attempt
unsuccessful successful
Start Stop

The formula signs and indices mean:

Fo e Approach idle gas position [s]

f o Preheating time [s]
b Engagement time [s]

by e Time between two start attemps [s]
Fig + e Delayed engine monitoring [s]

Fy e Couasting time [s]
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a.) Starting process

Explanation with reference to entered data (see page 144, "

Engine configuration"]

b.) Stopping process

38

Function

Function

Approach idle gas position [ON/OFF) ON
Preheating time (0..99 s fe=3s
Engagement time (0..995) b,=5s
Time beftween two start atempts (0..995) t,,=10s

If the item is equipped with a three-position frequency controller, the relay "Frequency
lower" is output prior to the starfing process for the "Frequency controller initial state” fime.
Then the relay "Preheating” will be sef for the period of the preheating time. Following pre-
heating, the operating magnet is first set, and then the starter. When the adjustable firing
speed is exceeded, the starter is disengaged again, and the operating magnet is held via
the firing speed. After reaching "start frequency fcontroller” of the speed controller and affer
expiration of the delay time, the speed controller is acfivated.

Coasting time (0..999 s) f,=3s

Upon resetting the operating bit, power reduction (if the active load controller is switched
on) is carried out. After opening the generator power circuit breaker, the coasting time is
started, and the engine rotates without load. On termination of the coasting time, the oper-
afing magnet is reset. The engine is stopped. If the firing speed is not reached, engine
starting is prevented for a firmly pre-specified time of 10 seconds. If the engine cannot be
stopped via the operating magnet, after 30 s, the "Shutoff malfunction” alarm message ap-
pears; a class 3 alarm is output.
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2.6.2

Gas engine

Time jump P without Pickup active: < 15 Hz

1500 1/min ——
min. speed starter is not reached Py / ‘
Start frequency pd |
f-contr. + time l \
2D (1) 1
min. speed starter / |
(Pickup ON) 7 T
[1/min] (2) [1/min] |
\ |
Speed governor \
Approach idle ‘
gas position |
Engine monitoring
activated ‘
Start request ‘
Gas valve ‘
, \
Ignition )
|
Starter ,
\
Il —
‘ -
| t/s
|—s | — —
tspz | tzv tev | tez twv ‘ tn ton
moni toring00s ‘
k— Ignition speed reached ‘
Start attempt | Start attempt _| ‘
unsuccessful successful )
Start Stop
The formula signs and indices mean:
Fo ceeeee e Approach idle gas position [s]
Fy et Firing delay [s]
T+ Gas delay [s]
Fey Engagement time [s]
Fopy e Time between two start attempts [s]
Fig <o Delayed engine monitoring [s]
Fg e Ignition coasting [s]; pre-specified: 5 s
F e Couasting time [s]
(1) Disengagement of the sfarter; Ignition and gas also ON
(2) Switching ON the ignition

HB_PCL1/PCM1-M/PCM1-G_09.04_GB




a.) Starting process

Explanation using entered data (see page 144, "Engine configuration")

b.) Stopping process

40

Function

Function

Approach idle gas position [ON/OFF) ON
Firing delay (0..99 s) t,=3s
Gas delay (0..99 s) f,,=8s
Engagement time (0..995) t,=15s
Time beftween two start attempts (0..995) t,,=10s

If the item is equipped with a three-position frequency controller, a continuous signal (time
adjustable) is oufput prior fo starting the engine af the "Frequency down" relay output. The
starter is then set. Following the expiration of the firing delay time and if the engine is rofat-
ing with af least the set "minimum speed sfart’, the ignition is switched on. Following the
expiry of the gas delay, the gas valve is then switched on. If the starfing attempt is success-
ful, i.e., the firing speed was exceeded, the starter is disengaged again. The gas valve
and the ignition are held via the firing speed. After reaching the 'starting frequency f-
controller" and after expiration of the delay time, the speed controller is activated.

Coasting time (0..999 s) T,=3s

On resetting the starting request, power reduction (if the actfive load controller is switched
on) is carried out. After opening the generator power circuit breaker, the coasting time is
started, and the engine rofates without load. On termination of the coasting time, the gas
valve is closed. The engine is stopped. If the firing speed is not reached, engine sfarting is
prevented for a firmly pre-specified time of 10 seconds. If the engine cannot be stopped,
the "Shutoff malfunction” alarm message appears after 30 s, a class 3 alarm is output.

Following negative deviation from the firing speed, the ignition remains set for a further
5 seconds so that the remaining gas is able to combust.

HB_PCL1/PCMI1-M/PCM1-G_09.04_CB



2.7 Operation of the power circuit breaker

Permissible preset limits ~ Generator:
* Voltage U, 75.115%U

Gen nominal

80..110 %f

* Frequency .

nominal

Busbar:
* Voltage U, 85.112.5%U
790110 %

nomina

* Frequency T

nominal

‘ NOTE

l For the description of the CB logic, please refer to Chapter 4.11.6 "Power circuit breaker logic” starting at
page 110.

2.7.1 Synchronization of the GCB

The generator power circuit breaker (GCB) will be synchronized with frequency and vol-
age correction if the following conditions are met simultaneously.

Automatic mode:

« the operating mode "AUTOMATIC" is selected;

* one of the circuit breaker logics "PARALLEL" (operation in parallel with the mains), "IN-
TERCHANGE" (inferchange synchronization) or "CLOSED TRANSIT." (no-break-
transfer/overlap synchronization) has been switched ON in configuration mode;

» noalarm class 2 or 3 alarm is present;

» an "Automatic 1" {ferminal 3) or "Automatic 2" (terminal 5) input has been applied, or a
remote starting signal has be activated via the interface or one more engine will be
applied in the emergency mode (and will be synchronized on the busbar).

 the busbar has been energized;

« the engine is running, and the generator voltage and frequency are within the pre-
specified limits (see page 41);

+ the delayed engine monitoring has expired (this does not apply in the case of emer-
gency power);

* the rotating field of the generator and the mains voltages are identical (and no alarms
are displayed).

Manual mode:

» The operating mode "MANUAL" has been selected;

* one of the circuit breaker logics "PARALLEL" (operation in parallel with the mains), "IN-
TERCHANGE" (inferchange synchronization) or "CLOSED TRANSIT." (no-break-
transfer/overlap synchronization) has been switched ON in configuration mode;

» noalarm class 2 or 3 alarm is present;

» the busbar has been energized;

* the engine is running, and the generator voltage and frequency are within the pre-
specified limits (see page 41);

 the push-button "GCB ON" was pressed.

+ the rofating field of the generator and the mains voltages are identical (and no alarms
are displayed).
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Load test mode:

the operating mode "TEST" has been selected;

one of the circuit breaker logics "PARALLEL" (operation in parallel with the mains), "IN-
TERCHANGE" (interchange synchronization) or "CLOSED TRANSIT." (no-break-
transfer/overlap synchronization) has been switched ON in configuration mode;

no alarm class 2 or 3 alarm is present;

the busbar has been energized:;

the engine is running, and the generator voltage and frequency are within the pre-
specified limits (see page 41);

the "GCB ON" push-button has been pressed

the rofafing field of the generator and the mains voltages are identical (and no alarms
are displayed).

2.7.2 Closing the GCB without synchronization (GCB black start)

The generator power circuit breaker (GCB) is closed without synchronization if the follow-

ing conditions are met simultaneously:

Automatic mode:

the operating mode "AUTOMATIC" has been selected;

no alarm class 2 or 3 alarm is present;

the option "GCB black start" has been sef to "ON" in configuration mode;

the busbar has not been energized;

the engine is running, and the generator voltage and frequency are within the pre-

specified limits (see page 41);

the "Reply: MCB is open" exists (the MCB is open);

if the load is distributed via the CAN bus
no GCB may be closed in the event of possible isolated operation in parallel with
ofher gensets,

- the genset with the lowest item number will be the first fo close its GCB (see chap-
fer 4.9 "Basic seftings configuration" on page 82).

Manual mode:

the operating mode "MANUAL" has been selected;

no alarm class 2 or 3 alarm is present;

the busbar has not been energized;

the engine is running, and the generator voltage and frequency are within the pre-

specified limits (see page 41);

the "Reply: MCB is open" exists (the MCB is open);

if the load is distributed via the CAN bus

- no GCB may be closed in the event of possible isolated operation in parallel with
other genses,

- the genset with the lowest item number will be the first fo close its GCB (see chap-

fer 4.9 "Basic settings configuration” on page 82).
the push-button "GCB ON was pressed.

Switched-off generator monitors:
If the generator monitors are switched off, the CB logic and the control system are con-
trolled by internally defined limit values.

Generator monitors Voltage Frequency

ON Monitor values Monitor values

OFF Us, <75% U, f., <80%f
U, >115%U, f.>110%f

42
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2.7.3 Synchronization of the MCB [PCL1/PCM1-M]

The mains power circuit breaker (MCB| will be synchronized with frequency and voltage
correction if the following conditions are met simultaneously:

Automatic mode:

 the operating mode "AUTOMATIC" has been selected:;

« one of the circuit breaker logics "PARALLEL" (operation in parallel with the mains), "IN-
TERCHANGE" (inferchange synchronization) or "CLOSED TRANSIT." (no-break-
transfer/overlap synchronization) has been switched ON in configuration mode;

» no alarm class 2 or 3 alarm is present;

 the busbar has been energized;

+ the mains voltage is present and within the permissible limits;

 the engine is running, and the generator busbar voltage and frequency are within the
pre-specified limits (see page 41);

» the "Reply: GCB is open" is not present (the GCB is closed);

 the input "Enable MCB" has been se;

« the rofating field of the generator and the mains voltages are identical (and no alarms
are displayed).

Manual operation:

 the operating mode "MANUAL" has been selected;

« one of the circuit breaker logics "PARALLEL" (operation in parallel with the mains), "IN-
TERCHANGE" (inferchange synchronization) or "CLOSED TRANSIT." (no-break-
transfer/overlap synchronization) has been switched ON in configuration mode;

» no alarm class 2 or 3 alarm is present;

 the busbar has been energized;

 the mains voltage is available;

 the engine is running, and the generator busbar voltage and frequency are within the
pre-specified limits (see page 41);

» the" Reply: GCB is open" is not present (the GCB is closed);

 the input "Enable MCB" has been set;

» the "MCB ON" has been pressed;

» load test: On termination of the load test (circuit breaker logics "INTERCHANGE" (in-
terchange synchronization) or "CLOSED TRANSIT. (no-break-ransfer/overlap synchroni-
zation), the GCB is opened;

+ the rotating field of the generator and the mains voltages are identical (and no alarms
are displayed).
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2.7.4 Closing the MCB without synchronization (MCB black start) [PCL1 / PCM1-M]

The mains power circuit breaker (MCB) is closed without synchronization if the following
conditions are met simultaneously:

Automatic mode:
 the operating mode "AUTOMATIC" has been selected:;
 the option "MCB black start" has been set to "ON" in configuration mode;
« the busbar has not been energized;
 the mains voltage is available;
» the "Reply: GCB is open" is present {the GCB is open);
 the input "Enable MCB" has been set.
* if the load is distributed via the CAN bus
- no MCB must be closed in the event of possible isolated operation in parallel with
other gensets,
- the item with the lowest item number will be the first to close its MCB (see chap-
ter 4.9 "Basic seffings configuration” on page 82).

Manual mode:

+ the operating mode "MANUAL" has been selected;

« the busbar has not been energized;

+ the mains voltage is available;

» the "Reply: GCB is open" is present {the GCB is open);

* the input "Enable MCB" has been set;

» the "MCB ON" push-button has been pressed.

 if the load is distributed via the CAN bus
no MCB must be closed in the event of possible isolated operation in parallel with
other genses,

- the item with the lowest item number will be the first to close its MCB (see chap-

ter 4.9 "Basic seffings configuration” on page 82).

Operation mode STOP

o The MCB will be closed when the "Enable MCB" (terminal 53) is set if this has been
enabled via the configuration.
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2.7.5 Open GCB

The generator power circuit breaker (GCB) is opened both when the relay "Command:

GCB close" drops out [only if "continuous pulse" has been selected in configuration mode),

and via the closure of the relay "Command: GCB open". The GCB will be opened under

the following circumsfances:

if @ mains watchdog is triggered and the GCB is uncoupled;

in the operating mode "STOP";

in the case of alarm class 2 or 3:

upon pressing the "GCB OFF" or "MCB ON" push-bution (depending on the CB logic
which has been sef] in manual operating mode;

upon pressing the "STOP" push-button in manual operating mode;

upon pressing the "GCB OFF" or "MCB ON" push-bution (depending on the CB logic
which has been set) in load test mode;

in the event of automatic stopping in "AUTOMATIC" operating mode;

following the "CLOSED TRANSIT." [no-break-ransfer/overlap synchronization) of the
MCB;

before the MCB is swifched fo the black busbar in the case of "OPEN TRANSIT."
[ATS/break-before-make /changeover) logic;

in sprinkler operation, provided that no case of emergency power is present;

following the "INTERCHANGE" (inferchange synchronization) of the MCB.

2.7.6 Open MCB [PCL1/PCM1-M]
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The mains power circuit breaker (MCB) is opened via the closure of the relay "Command:
MCB open" [the "continuous pulse" sefting is not possible in the case of the MCB). The
MCB will be opened under the following circumstances:

when the mains watchdog is triggered, if mains decoupling is set to MCB;

it emergency power is friggered (mains failurel;

following the "CLOSED TRANSIT." (no-break-transfer/overlap synchronization) of the
GCB;

prior fo the closure of the GCB in the case of "OPEN TRANSIT." [ATS/break-before-
make/changeover) logic;

upon pressing the "MCB OFF" or "GCB ON" push-bution (depending on the CB logic
which has been set) in manual operating mode;

upon pressing the "MCB OFF" or "GCB ON" push-bution (depending on the CB logic
which has been set) in load test mode;

following the "INTERCHANGE" (interchange synchronization) of the MCB.
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2.7.7 GCB Pulse/Continuous Pulse

Closing and opening of the GCB and the MCB are described in the following figures. Changing of the breaker control logic is
configured via the parameter "GCB close relay" and has the described effect on the signal sequence (the operation of the MCB
cannot be carried out by means of the continuous pulse). If the "Automatic breaker deblocking" is configured to "ON", an open pulse
is issued prior to each close pulse. The discrefe input "Enable MCB" disables the closure of the MCB. A closed MCB is not opened.

« Breaker logic: 'Impulse’

— Connection time

‘Enable _9@) | @
MCB' |
Y
]
i Time/s
‘Command: close | | @ @
MCB' (16/17)
Time/s
| |
'‘Command: open .. | | | O) ®
.. GCB' (41/42) |
- MCB' (39/40) | | | 20gs
| |
L L 1
! ! ! Time/s
| | | |
~ 'Reply: .. 1@(:)9}@ | |@
.. GCB is open' (4/7) === = =y
.. MCB is open’ (54/7) | | ®
| |
] 1
I ! Time/s

'Impulse’ logic (GCB and MCB): T Enable MCB; 2 Synchronization; 3 Connect fime reached:
* close GCB/MCB: 4 Closing pulse for GCB/MCB set; 8§ Inherent delay; 6 Reply GCB/MCB; 7 Closing pulse deleted;
* open GCB/MCB: 9 Opening pulse GCB/MCB set; 10 Inherent delay; 1T Reply GCB/MCB; 12 Time delay (GCB: 2 s;
MCB: 0.8 s); 13 Opening pulse deleted.

« Beaker logic: 'Continuous'

'‘Command: close | | @ | @
GCB' (14/15)
| | Time/s
'‘Command: close | | @ @ |
GCB' (14/15) |
I
Il
I Time/s

'Continuous' logic (GCB only): T Enable; 2 Synchronization; 3 Connect time reached:
* close GCB: 4 Continuous pulse GCB set; 5 Inherent delay; 6 Reply GCB;
« open GCB: 9 Continuous pulse deleted and switch off pulse GCB sef; 10 Switcher time element; TT Reply GCB; 12 Open-
ing pulse delefed.

46 HB_PCL1/PCM1-M/PCM1-G_09.04_CB



2.8 Monitoring power circuit breakers

2.8.1 Breaker connect time monitoring

If, in the case of synchronous generators, the "synchronization time moniforing” mask or, in
the case of asynchronous generators, the "breaker connection monitoring” mask is sef to
"ON", synchronization time moniforing (connection monitoring in the case of asynchronous
generators) is carried out: If the synchronization of the GCB or MCB s started, the time
counter is starfed following the expiry of delayed engine monitoring. If, following the expiry
of the set time, the power circuit breaker has not been actfivated, a warning message
"GCB synchronization time exceeded" ("GCB connect time exceeded” in the case of asyn-
chronous generators) or "MCB synchronization time exceeded" is output as an F1 alarm.

2.8.2 Circuit breaker monitoring

. NOTE

l If during active "M\ICB monitoring", circuit breaker monitoring, an alarm is defected on closing the MCB,
this is carried out during activated emergency power.

Upon CLOSING

Upon OPENING
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If the " GCB monitoring" or "MICB monitoring" is set to "ON", generator and mains power
circuit breaker monitoring is carried out [exception: the power circuit breaker logic is sef to
"EXTERNAL"). If the circuit breaker cannot be activated by the fifth attempt, an alarm
class F1 "GCB malfunction" or "MCB malfunction” alarm message is output. If the relay
manager is available (see chapter 4.17.2 "Relay manager” starting at page 132) a relay
is set with the parometer 74 or 75.

If the reply is still defected 2 seconds after a CLOSE pulse (opening of GCB or MCB) that
the GCB or MCB is closed, an alarm message of alarm class F1 "GCB malfunction” or
"MCB malfunction” is also output. If a relay manager is available, a relay is set with pa-

rameter /6 or /7.
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2.9 Power circuit breaker logic

‘ NOTE

l For a description of CB logics, please refer to chapter 4.11.6 "Power circuit breaker logic" starting at
page 110. The synchronization conditions as described in chapter O "

Synchronization of the " sfaring on page 41 and chapter 2.7.3 "Synchronization of the MCB" starting on
page 43 are applicable.

2.9.1 CB logic "PARALLEL" [PCM1Xx]

‘ NOTE

l This CB logic must be selected for the following operating modes: isolated operation, isolated operation in
parallel with other gensets and operation in parallel with the mains.

In the event of an engine request,
« the GCB is synchronized and closed, and
* the necessary generator real power or re-active power is adjusted.

Following the withdrawal of the engine request,
« the generator power is reduced, the generator power factor ¢ is adjusted to "1",
* the GCB is opened and

« the engine is shut off following coasfing.

The mains power circuit breaker is synchronized and closed if
« terminal 53 "Enable MCB" is set and
* the GCB is closed.

The mains power circuit breaker is switched to the black busbar if
* the GCB and

* the MCB are open and

* the busbar is de-energized and

* terminal 53 "Enable MCB" is available.

. NOTE

On stopping the engine [no F3 alarm), power reduction is carried out before opening the GCB.
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2.9.2 CB logic "INTERCHANGE" [PCM1-M]

[ ] NOTE

Inferchange synchronization is actfivated via the "INTERCHANGE" (interchange synchroni-
zation screen input.

l In order fo perform this function correctly, you have to obey that the mains power measurement is
connected properly. The sign of the power measurement has to be determined correctly as well.

In the event of a engine request, a switch is made from mains to generator supply. In order
fo achieve this,

« the GCB is synchronized and closed,

* the mains inferchange is adjusted fo "zero" and

* the MCB is opened.

After the engine request has been reset, a swifch is made from generator to mains supply.
In order fo achieve this,

* the MCB is synchronized and closed,

» the generator power is adjusted fo "zero" and

» the GCB is opened.

2.9.3 CB logic "CLOSED TRANSIT." [PCL1/PCM1-M]

. NOTE

Closed transition (no-break-ransfer/overlap synchronization) is activated via the "CLOSED

TRANSIT." screen input.

In the event of a engine request, a switch is made from mains to generator supply. In order
to achieve this,

« the GCB is synchronized and closed and

* the MCB is opened.

After the engine request has been reset, a switch is made from generator to mains supply.
In order to achieve this,

* the MCB is synchronized and closed and

* the GCB is opened.

The power circuit breakers are opened regardless of the power.

2.9.4 CB logic "OPEN TRANSIT." [PCL1/PCM1-M]
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The open transition/break-before-make/changeover logic is activated via the "OPEN

TRANSIT." screen input.

In the event of a engine request, a switch is made from mains to generator supply. In order
to achieve this,

* the MCB is opened and

* the GCB is closed.

After the engine request has been reset, a switch is made from generator to mains supply.
In order to achieve this,

* the GCB is opened and
* the MCB is closed.
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2.9.5 CB logic "EXTERNAL"

The external CB logic is activated via the "EXTERNAL" screen input. All switch confrol must
be carried out via a superordinate controller [e. g. PLC|. Closing and opening pulses fo the
MCB and the GCB are only output by this control system [PCx) in the "MANUAL" operating
mode. In the event of an alarm, the switches are opened by this control system [PCx) under
all circumstances.

2.10 Emergency power [PCL1/PCM1-M]

. NOTE

The emergency power funcfion can only be activated in the case of synchronous genera-
fors via the "Emergency power ON'" screen. Emergency power is carried out in "AUTO-
MATIC" or "TEST" operating mode regardless of the status of the discrete inputs "Aufo-
matic 1" and "Automatic 2".

l If the "Engine enable" or "Engine block" function is assigned fo terminal &, emergency power can be
discrefely prevented or inferrupted from an external source. Please refer also to the description in
chapter 4.15.3 "Setting the control inputs " on page 1350n this.

Activation of emergency power

Emergency power

50

If the mains power reveals an alarm on at least one of terminals 50, 51 or 52 for the
duration of the time set in the "Emergency power delay time ON" input screen, emergency
power is activated. A mains voliage fault is defined as follows: If the mains watchdogs are
switched ON, the limit values set there are used; otherwise, the limits are inTemoHy defined
as follows:

Mains watchdogs Voltage Frequency

ON Monitor values Monitor values

OFF U, <85%U__ [ <90%f_
U, >112% U, o >110%f

Emergency power is also triggered via the defection of a switch fault when the MCB is
switched on. In order to achieve this, the "Emergency power" (page 117) and "MCB moni-
foring" screens must be set fo "ON" .

The following principles are observed in the case of emergency power:

* If emergency power is friggered, the engine is starled under all circumsfances, unless the
procedure is inferrupted via an alarm or a change in operating mode.

* If the mains refurns during starting, the MCB is not opened. The engine starts under all
circumstances, and waifs without load until the mains setiling time has expired. If a further
mains fault occurs during this time, the MCB is opened, and the GCB is switched to the
black busbar. The engine otherwise shuts off following the double expiry of the mains set-
fling fime.

* The GCB is closed regardless of the engine delay time after the black starting limits have
been reached.

* If the mains returns during emergency power (GCB is closed), the mains seffling time must
pass before reverse synchronization of the MCB occurs.

In the event of active emergency power, the message "Emergency power" is displayed.
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2.10.1 Emergency power with "PARALLEL" CB logic [PCM1-M]

Emergency power

Return of the mains

Following the recognition of the emergency power case, the emergency power delay time
expires before the engine is started. Once reaching the voliage and frequency limit values,
the MCB is opened, and the GCB is then switched to the black busbar. The genset takes
over the supply of the isolated network.

Following the return of the mains voltage, the item waits unfil the mains settling time has
expired (0.0..999.9 s, framework: 0.1 seconds, shown in the display), before carrying
out reverse synchronization of the mains power circuit breaker. After closing the mains
power circuit breaker, the genset assumes its original operating mode. If the generator is
shut off, power reduction is carried out provided that the real power controller is activated.

If the mains returns during sfarting, the mains power circuit breaker is not opened. During
the mains seftling time, the genset operates without load, in order to enable the immediate
connection of the GCB in the event of further mains faults.

2.10.2 Emergency power with "OPEN TRANSIT." CB logic

Emergency power

Return of the mains

Following the recognition of the emergency power case, the emergency power delay time
expires before the engine is stared. On reaching the voliage and frequency limit values,
the MCB is opened, and the GCB is then switched fo the black busbar. The genset takes
over the supply of the isolated network.

Following the retumn of the mains voltage, the genset waits until the mains settling time has
expired (0..999 s, framework: 1 seconds, shown in the display), before it switches the
mains power circuit breaker back via a voliagefree ("black”) busbar. If, following the expiry
of the mains setiling fime, an operating request is present, the genset remains in isolated
operation.

If the mains returns during sfarting, the mains power circuit breaker is not opened. During
the mains setiling time, the genset operates without load, in order to enable the immediate
connection of the GCB in the event of further mains faults.

2.10.3 Emergency power with "CLOSED TRANSIT." CB logic

Emergency power

Return of the mains
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Following the recognition of the emergency power case, the emergency power delay time
expires before the engine is stared. On reaching the voliage and frequency limit values,
the MCB is opened, and the GCB is then switched fo the black busbar. The genset takes
over the supply of the isolated network.

Following the refurn of the mains voltage, the genset waits until the mains sefiling time has
expired (0..999 s, framework: 1 seconds, shown in display). If no operating request is
present, reverse synchronization of the MCB is carried out following the expiry of this fime.
Following the closure of the mains power circuit breaker, the generator power circuit
breaker is opened immediately and without any reduction in power.

If the mains returns during sfarting, the mains power circuit breaker is not opened. During
the mains setiling time, the genset operates without load, in order to enable the immediate
connection of the GCB in the event of further mains faults.



2.10.4

2.10.5

2.10.6
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Emergency power with "INTERCHANGE" CB logic [PCM1-M]

Emergency power

Return of the mains

Following the recognition of the emergency power case, the emergency power delay time
expires before the engine is stared. On reaching the voliage and frequency limit values,
the MCB is opened, and the GCB is then switched to the black busbar. The genset takes
over the supply of the isolated network.

Following the refurn of the mains voltage, the genset waits until the mains sefiling time has
expired (0..999 s, framework: 1 seconds, shown in the display). If no operating request is
present, reverse synchronization of the MCB is carried out following the expiry of this fime.
Following the closure of the mains power circuit breaker, the generator power circuit
breaker is opened following the reduction in power.

If the mains returns whilst the engine is starting, the mains power circuit breaker is not
opened. During the mains setlling fime, the genset operates without load, in order to en-
able the immediate connection of the GCB in the event of further mains faults.

Emergency power with "EXTERNAL" CB logic

ATTENTION

Emergency power in accordance with DIN VDE 0108 is not possible in this CB logic!

Emergency power

Following the recognition of the emergency power case, the emergency power delay time
expires before the engine is stared. On reaching the voliage and frequency limit values,
the MCB is opened, the GCB is not activated. The GCB and the MCB are not otherwise

operated. Not even following the refurn of the mains.

Emergency power with MCB malfunction

MCB malfunction

In the "AUTOMATIC" operating mode without a starting request, the control system is sef fo
emergency power standby. If the MCB s tripped, the control system affempts to reactivate
this. If this is not possible [due to an MCB alarm), the engine is started following the "MCB
malfunction”, if the parameter "Emergency power” is set “ON". Emergency power subse-
quently supplies the busbar. Only following the successful acknowledgement of the "M\CB
malfunction” alarm, is the MCB synchronized and the engine shut off again on expiry of the
mains settling fime.
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2.11 Sprinkler operation

‘ NOTE

l The function "Sprinkler operation” must be assigned fo terminal 6. Please refer also to the description in
Chapter 4.15.3 "Setting the confrol inputs " on page 135 on this issue.

ATTENTION!

Please note that a High signal must be applied af terminal 6 so that no sprinkler operation is carried out.
A Low signal informs the control system that the conditions for sprinkler operation have been met.

Sprinkler "ON"

. NOTE

> Negative functional logic

If the signal at terminal & drops off, the sprinkler ON command is triggered. The message
"Sprinkler operation” is shown on the display. Up to & attempts are made to start the engine
[otherwise 3) if it is not yet in operation. All malfunctions which cause shutoff become mes-
sages. Exception: Terminal 34 or 61 and overspeed. Terminal 34 (alarm input) retains its
set alarm class (if terminal 34 is not present, this is terminal 61). It is advisable to assign the
EMERGENCY OFF here.

Via the activation of "Sprinkler operation” (terminal 6, alarm classes F2 and F3 are converted to alarm
class F1 (exception: terminal 34 or 61 and overspeed).

"Sprinkler shutd. F1 active"

Mains

MCB
Busbar
GCB Sprinkler
pump

©)

Sprinkler "OFF"
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Alarm class F2 and alarm class F3 - alarm class F1

In the mask "Sprinkler shutd. F1 actfive" you can choose whether the sprinkler alarm classes
are still active during the sprinkler coasting or if the primary alarm class will be active affer
reset of the sprinkler request (ferminal 6).

A distinction is made between three operating conditions:

1.) MCB is closed
[mains voltage available):
a)e e The engine is stopped:
The engine will be starled and the GCB will not be closed.
b) The engine runs: The GCB will be opened.

2.) MCB is open
[mains voltage available) and the parameter "Emergency mode” is ON.
a) The GCB will be closed or remains closed.
b In the event of a generator overload, the GCB will be opened:; following the alarm
acknowledgement the GCB will be closed again.

3.) MCB is open
[mains voltage available):
a) The MCB will be synchronized,
b) Following the synchronization of the MCB, the GCB will be opened.

Via the completion of the sprinkler input circuit, the sprinkler ON command is withdrawn;
however, sprinkler operation is retained. The message "Sprinkler coasting" appears. Sprin-
kler operation is automatically terminated 10 minutes later. Earlier fermination can be
achieved via the "STOP" operating mode. On termination of sprinkler operation, malfunc-
tions which cause shutoffs become active again.
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2.12 Direction of power

If the item's current transformers are wired according fo the pin diagram shown, the follow-
ing values are displayed:

o Positive generator real power The generator supplies real power.

 Inductive gen. power factor ¢ The generator is overexcited and supplies
inductive re-active power.

» Positive mains real power Real power is supplied to the mains.
* Inductive mains power factor ¢ The mains receives inductive re-active power.
MAINS
MCB
mains circuit breaker
27 ¢ s2 (1) S2 (L) P Active power
pos Display positive
PCMXx
Reactive power
28 ¢ s1 (k) S1 (K) Qind Display capazitive
BUSBAR
PCx
GCB
generator circuit breaker
25 ¢ s2() S2 (L) Active power
pos Dispaly positive
PCL1
PCMXx .
26 Q Reactlye power
s1 (k) S1(K) ind Display inductive
GENERATOR
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2.13 Analog controller outputs (option ..-A)

As an alfemative fo a three-position confroller output, the item may also be equipped with
an analog controller output. Other configuration masks then appear in configuration mode.
The analog PID controller forms a closed-loop control loop fogether with the controlled sys-
tem (usually a firstorder lag element). The parameters of the PID controller (proportional-
action coefficient K., derivative-action time T, and reset time T ) can be modified individu-
ally. The configuration screens are used for this purpose.

Infl i
Control loop Kpr Tn Ty IMhuenchy T K T
\/ 5
PID controller Lag element (Tt) Controlled system (PT1)

If an abrupt disturbance variable is applied to the control loop, the reaction of the con-
trolled system can be recorded at the output as a function of time (step response).

Step response X

(Example) Xn
¢ Tolerance band

: [\
N\

X

—_———

Rise time
Settling time
Overshoot
System deviation

rise

x x — —

a 3

0 T T t/s

sett

Various values can be obtained from the step response; these are required for adjusting the
confroller to its optimum setting:
Rise time T Period starting when the value of the control variable leaves a predefined tolerance range
for the control variable following a step in the disturbance variable or reference input vari-
able and ending the first time the value re-enters this range.

rise

Setting time T Period starting when the value of the control variable leaves a predefined tolerance range
for the control variable following a step in the disturbance variable or reference input vari-

able and ending when the value re-enfers this range permanently.

seftling

Overshoot x_ Highest transient sefpoint value deviation during the transition from one steady-state condi-
fion fo a new steady-state condition following modification of the disturbance variable or
reference input variable (x < 10 %).

m Opiimal =

System deviation x,  Permanent deviation from the final value (PID controller: x, = O).

By different conversions from these values, the values K, T and T, can be determined.
Moreover, it is possible, by performing various calculations, to determine the optimal con-
troller seffings, e. g. by calculating compensation or adjustment of the time constants, T-sum
rule, symmetric optimum, Bode-diagram. Other sefting procedures and information may be
obtained from current literature.
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2.13.1 Controller setting

CAUTION!

The following must be observed regarding the controller sefting:

 Ensure that the emergency shutdown system is ready for use.
»  While determining the critical frequency, pay atfention fo the amplitude and frequency.
+ If the two values change uncontrollably:

a.) Initial state

Initial state

Initial state
Frequency = 000%

b.) General settings

56

> EMERGENCY SHUTDOWN

The start position of the confroller is defermined using the inifial state of the controller. If the
controller is switched off, the basic sefting can be used to output a fixed controller position.
If "MANUAL" operating mode has been selected, the initial state signal is output only with
the "START" push-bution. Even when the analog controller is switched off, the initial sfate
can be freely adjusted [e. g. the speed controller can be controlled in a linear manner). On
seffing the "STOP" push-button, the analog controller is switched off again.

Initial state frequency controller 0..100 %

Analog controller output sefting with controller switched off. This value is also used as the
initial value.

The setting rule described below only serves as an example. Whether this method is suit-
able for sefting your particular controlled system has not been and cannot be taken into ac-
count as each confrolled system behaves uniquely.

There are various methods of setting a controller. The setting rules of Ziegler and Nichols
are explained below (determination for abrupt disturbances on the system input); this setting
method assumes a pure lag element connected in series with a firstorder lag system.

1. Controller operated as a P-only confroller
(where T = oo [screen sefting: T =0], T, = 0).

2. Increase gain K, (P-gain) until the control loop oscillates continuously at K,= K, .

Attention If the engine starts to oscillate uncontrollably, carry out an emer-
9 Y ry
gency shutdown and alter the screen sefting accordingly.

3. Atthe same time: measure the critical cycle duration T_,

4. Set the parameters:

PID-controller Pl-controller

K, = 0.6 x K, K, = 045 x K.,
T = 05 xT, T = 0.83 x T,
T, = 0125xT,
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Step response
Controller setting Conroller setting Controller setting
Optimal (x, < 10 %) T, Incorrect
1T A T A A AN ' W
. / \ . /A T R W A . A Y A Y I I
| \ ] |
’ s ! s ’ tls
P-gain P-gain (K,,) Proportional-action coefficient 1..240
Kpr=000 The proportional-action coefficient K, indicates the closedloop control system gain. The
variable fo be controlled is achieved more rapidly by increasing the P-gain.
Reset time Reset time (T,) 0.2..60.0 s
Tn=00.0s The reset time T_represents the l-component of the PID controller. The l-component results in

permanent control deviation being eliminated in the controlled state.

Derivative time Derivative-action time (T,) 0.00..6.00 s

Tv=0.00s

The derivative-action time T, represents the D-component of the PID controller. An increase
in the phase reserve [stability) and the attenuation results from increasing this parameter.
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2.14

Operation in parallel with the mains
with mains interchange control

Isolated operation in parallel with
other gensets

Reverse synchronization of the busbar

58

to the mains

Prerequisites

Load and/or var sharing [PCM1x]

Control guarantees that, in every operating condition (operation in parallel with the mains,
isolated operation in parallel with other gensefs or reverse synchronization of the busbar o
the mains), the real power [in reference to the relevant nominal load) is evenly shared over
the gensets operating in parallel to the busbar. Those items that are found in the "Test" or
"Automatic” operating mode are involved in the load or var sharing. Moreover, a start
command has been issued and there are no alarms present that would shut down the sys-
tem.

Each controller involved in load/var sharing influences the genset to which it is assigned
in such a manner that the real power set at the mains inferchange point [main control
variable) remains constant. All items are interlinked via a CAN bus, via which any devia-
fion in real power (generator power) can be determined for each genset. This control
variable is taken info consideration on controlling the interchange load. The weighting,
with which the secondary and the main control variable (= "reference variable') are
processed, can be set via a factor. In controlled state, the set real power flows at the
mains interchange point, whereby the tofal real power is subdivided equally amongst
those gensets involved in distribution confrol. If a constant power (F..fixed value) has
been entered as the setpoint value for a genset, this genset is no longer involved in
distribution control.

Each controller involved in load/var sharing influences the genset to which it is assigned
in such a manner that the rated frequency (main control variable] which has been sef
remains constant. All items are interlinked via a CAN bus, via which any deviation in
real power (generator power] can be determined for each genset. This control variable is
taken info consideration on confrolling the frequency. The weighting, with which the
secondary and the main control variable (= "reference variable') are processed, can be
set via a factor. In controlled sfate, the isolated system has the sef rated frequency,
whereby the tofal real power (in reference to the relevant nominal power) is subdivided
equally amongst those gensets involved in distribution control.

Disfribution is carried out according to the type of isolated operation. However, the set-
point value for the frequency is formed from the mains frequency (+/-0.1 Hz). The relay
outputs "Command: close GCB" for all items can be switched in parallel.

It is imperative that the rated system frequencies (page 82), the sfart/stop parameters

[page 100) and the circuit breaker logics [page 110) are set fo the same values for all
items involved in distribution control.
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Description of the interface for distribution

control

The following must be noted to ensure

2.14.1

P

nominal (via CAN)

trouble-free operation:

Wiring diagram

Distribution control is based on a multi-master-capable bus between the items. This structure enables
the parallel operation of up fo 8 gensets.

1. The maximum bus length must not exceed 250 meters.
2. The bus must be terminated at each end with ferminating resistors which correspond to the wave
impedance of the bus cable (approx. 80..120 Q).
3. The bus must be of a linear structure. Dead-end feeders are not permissible.
. Screened "Twister-Pairs" are preferable for use as the bus cable (Ex.: Lappkabel Unitronic LIYCY
(TP) 2x2x0.25, UNITRONICBus LD 2x2x0.22).

5. The bus cable must not be routed in the vicinity of heavy current power lines.

x1[x2]xs[x4|x5 x1[x2]x3[x4|x5 x1]xe[xs]xa[xs
T 3 o B Ta'mtlnal T 2oz g T 5 o < Ter.mtlnal
223 2 resistance 2232 2 223 32 resistance
o O E o O o O o O E
) 5
= &
i Note:
The termination must be
effected with a resistor
which corresponds to the
wave impedance of the
used cable (e. g. 1000)
CAN bus CAN bus CAN bus

Load/var sharing via the CAN bus

Whether, and the manner in which, a genset carries out real power or frequency control in
isolated operation in parallel with other gensets, is defined by the "real power distribution
reference variable." parameter in % in chapter 4.10.6 "load/var sharing” on page 99 of
this manual. In this case, 10 % means increased real power contfrol, and 99 % increased
frequency control. This parameter must be set individually for each genset.

In the case of the following control sysfem, it must be noted that each item calculates the
mean utilization factor of all items from the data transmitted via the CAN bus, and then
compares this with its own utilization factor. The utilization factor is compored with the ref-
erence variable, and results in the new reference variable. Frequency and real power con-
frol are simultaneously carried out in these items [corresponding fo the reference variable).

Frequency confrol is carried out via the measured voltage/frequency of the voltage system.
The pickup is used merely for monitoring functions, or is available as an actual control
value fo the secondary controller.

f

actual [Hz]

set

¥

Calculation

[

actual (via CAN)

wEEE L o
£
N actual [min-1]
Leading value 10..99 [%]

10 % = only P control

99 % = only f control
P it

P P actual kW]
Utilization factor of this engine [%]
Calculation
——————
P nominal (kW] 2001-08-06 Leistungsverteilung Blockschaltbild.skf
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2.15 Language manager

60

Language

In order to load a different language info the control, please proceed as follows:

1.) Establish a connection between your PC and the control via the direct configuration
cable (FLCABLERS232) or via a PCK4. To do this insert one end into the COM port of
your PC and the other end into the respective socket of the control.

2.) Enter the password for code level 2 into the control.

3.) If you use the FLCABLERS232, the parameter ,Direct. Para” has to be set "YES".
If you use the PCK 4, the parameter ,Direct. Para” has to be set "NO”.

4.) Please enter the number (1..14) info the mask "Generator number", with which you ad-
dress the PCx via FI-SOFT3.

5.) Now, scroll fo the configuration mask "language” and select the basic language by se-
lecting "first".

6.) Start the program FI-SOFT3 and enter the password.

7.) Open the respective .cfg file via menu "File", "open".

8.) Start the communication via the menu "Communication”, "Connect".

9.) Select "Parameterize” in the menu item "Devices'".

10.) Enter the password for the code level 2.

11.) Close the Parameterization window.

12.) Select the menu item "Devices" and "load language”.

13.) load the respective language file using the button "load language file ..."

14.) Check "All texts" and afterwards select "Transfer language".

15.) If an additional language is to be loaded after transmission of the first language, the

second language has fo be selected in the configuration mask "language” by select-
ing "second". Repeat steps 12.) through 14.).

Language first/second
first All texts are displayed in the first language.
second All texts are displayed in the second language.
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2.16 Connection to external components

2.16.1 Pickup input
See also chapter 4.18.4 "Pickup" on page 148.
In order to configure the Pickup input, the following values must be configured:
+  Rated speed (min')

» Number of teeth of the Pickup speed sensor per revolution of the engine or number of
Pickup impulses per revolution of the engine.

2.16.2 Speed governor

. NOTE

l Please note the wiring diagram of the speed governor. For configuration of the speed governor you need
the PC program.

Three-position controller +24V DC T T ovDC SG2/SG2D
Common | 8 | [12] Common

Higher L:i |10 Higher

Lower 410 9 Lower
Analog output 20 mA SG2/SG 2D

la | 8 | | 7| + (IN)
GND El 8 - (OUT)
10

2.16.3 Digital 1/0 expansion board EM1-D [PCM1x]

. NOTE

l Please note the wiring diagram of the EM1-D. For configuration of the digital expansion board you need
the PC program. To the CAN bus there can be max. two EM1-D simultaneously be connected and be
activated by the PCM1x Please note the description of the configuration masks of the EM1-D linking of

page 134/143.
Control Device (e.g. PCMXx) External component (e.g. EM1)
A
Terminati — — Terminati
3 ermination B B ermination )
3 GND |C| |C| GND 3
<Z,: CAN-H |D| |D| CAN-H <Z,:
. CAN-L |E E| cAN-L ©
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2.17

2.17.1

62

Alarms

Alarm classes

FO Warning alarm

F1 Warning alarm

F2 Triggering alarms

F3 Triggering alarm
. NOTE

The monitoring functions are divided into four alarm classes:

This alarm does not lead to an interruption of the operation. An alarm message is dis-
played without a centralized alarm.

> Alarm text.

This alarm does not lead to an inferruption of the operation. A centralized alarm will be
output.

- Alarm text + flashing "alarm” LED + group alarm relay (horn).

This alarm leads to the shutdown of the engine. First the real power is reduced before the
GCB is opened. A coasting is carried out.

-> Alarm text + flashing "alarm” LED + group alarm relay (horn) + coasting.

This alarm leads to the immediate opening of the GCB and to the shutdown of the engine.
- Alarm text + flashing "alarm” LED + group alarm relay (horn) + shutdown.

Via the activation of "Sprinkler operation” (terminal 6, alarm classes F2 and F3 are converted to alarm

class F1. Exception: terminal 34 (or terminal 61, if terminal 34 is not available) and overspeed.

Alarm class F2 and alarm class F3 - alarm class F1
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2.17.2 Internally detected alarms

List of alarms defermined infemally depending on the variables which are monitored:

Type of alarm see chapter Alarm Alarm text Relay output
class (terminal)

Engine overspeed (Pickup) 4.13.7 F3 Over speed
Generator overfrequency 4.13.7 F3 Over frequency
Generator underfrequency 4.13.7 F3 Low frequency
Generator overvoltage 4.13.8 F3 Gen.overvolt.
Generator undervoltage 4.13.8 F3 Gen.undervolt.
Generator overcurrent level 1 4.13.6 F3 Gen.overcurr. 1
Generator overcurrent level 2 4.13.6 F3 Gen.overcurr. 2
Reverse/reduced load 4.13.4 F3 Revers/min.power
Overload 4.13.4 F2 Gen.overload
Lload imbalance 0 F3 Asymmetric load
Mains overvoliage 41311 FO Mains-overvolt.
Mains undervoltage 13711 FO Mains-undervolt. F1.F2,F3
Mains overfrequency 4.13.9 FO Mains-overfreq. Group alarm
Mains underfrequency 4139 FO Mains-underfreq. via the
Mains phase/vector shift 4.13.12 FO Vectorjump Relay manager
Battery undervoltage 0 Fl Batt.undervolt. with the
GCB synchronization fime monitoring 4119 Fl GCB syn.failure parameter 85
MCB synchronization time monitoring 4.11.9 Fl MCB syn.failure
Switching to black busbar time monitoring 4.11.10 Fl Failure df/dVmax.
fault P control, GCB will be opened after time B F1 p . GCB d FO:
"Boost/ Seftle ramp openedt ramp: opene No output
Mechanical GCB malfunction on closing 4.11.11 Fl GCB close failure of a group alarm
Mechanical MCB malfunction on closing 4.11.11 Fl MCB close failure
Mechanical GCB malfunction on opening 41111 Fl GCB open failure
Mechanical MCB malfunction on opening 4.11.11 Fl MCB open failure
Faulty ref. power zero control with interch. syn. GCB 4.11.8 Fl Power not zero
Maintenance call 4.19.1 Fl Service
Interface monitoring X1..X5 4.11.3 Fl Interf.err X1X5
Interface monitoring Y1..Y5 4.11.3 Fl Interf.err.Y1Y5
Plausibility control Pickup,/generator frequency 4.13.7a.) F3 Pickup/Gen.freq.
Shutoff malfunction — F3 Stop failure
Start failure - F3 Starffail
Unintended stop - F3 Not wanted stop

Note:

HB_PCL1/PCM1-M/PCM1-G_09.04_CB

In the event of mains faults, the GCB or the MCB is opened according fo the sefting, and is
closed again following the mains settling fime.
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2.17.3 Alarm acknowledgement

DANGER!!!

The engine may start unintentionally if an alarm, which caused the engine to shut down, is acknowledged
and an enabling is still present. Before acknowledging the alarm, check the cause of the alarm, in order to

protect operating personnel located in the vicinity of the system against injuries, and to protect the engine
against uninfentional destruction.

= |If the cause of the alarm is not known or is unclear, NEVER press the acknowledge push-button! The
destruction of the engine cannot otherwise be ruled out |

By pressing the "QUIT" push-buton, the output of the centralized alarm and the alarm mes-
sages on the LC display are acknowledged according to the following logic:

. NOTE
l In order to acknowledge alarm messages via terminal 6, the "acknowledgement' function must be
assigned to this terminal. Please see also the description in chapter "Adjust function of terminal " on
page 136.
Horn  Affer 2 minutes the horn is resef regardless of the acknowledgement of an alarm.
Interface  All infernal errors are conveyed via the interface.
‘ NOTE

l By acknowledging the alarms via the inferface there is no difference of "short acknowledge" and 'long
acknowledge. After 0.1 s it will be "long acknowledged".

a.) Short acknowledgement (< 2.5 s)

Meaning  The "QUIT" push-button is pressed for 0.5 s <t < 2.5 s or
the terminal 6 is sef for 0.5 s <t < 2.5s.

Result - The LED "alarm” is continually illuminated.
Acknowledgement via Operating mode
RESET button | Terminal 6 Interface STOP AUTO TEST MANUAL
] X X 1 1 | ]
0 1 X 1 1 0 0
0 0 | 0 | 0 0

X..no meaning
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b.) Long acknowledgement (> 2.5 s)
Meaning  The "QUIT" push-button is pressed for t > 2.5 s or

terminal 6 is set for t > 2.5 s or
the acknowledgement bit via the inferface is sef.

Result - The LED "alarm" switches off,
- the group alarm relays F1, F2 and F3 are reset and
- the display messages are acknowledged.

Tables for Warning alarms Acknowledgement via Operating mode
(alarm classes O and 1), |  RESET button Terminal 6 Interface STOP AUTO TEST MANUAL
if there are no alarms of alarm class 2 or 3 1 x X 1 1 1 ]
present 0 1 X 1 1 0 0
0 0 ] 0 ] 0 0
X..no meaning
Tables for alarms causing a shutdown Acknowledgement via Operating mode
(alarm classes 2 and 3)|  RESET button Terminal 6 Interface STOP AUTO TEST MANUAL
] X X 1 0 0 ]
0 1 X 1 1 0 0
0 0 1% 0 1 0 0
X..no meaning
*) only if parameter "Quit F2, F3 via interface” is enabled
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3.1

3.1.1

3.1.2

66

Display elements and push-buttons

Pressure-sensitive front membrane

PCL1 & PCM1-M

PCM1-G

The pressure-sensitive membrane of the front panel consists of a plastic coating. All keys
have been designed as fouch-sensitive membrane switch elements. The display is an LC
display, comprising 2 x16 characters, which are indirectly illuminated in red. The contrast
of the display can be infinitely adjusted via a rotary potentiometer positioned on the left.
The configuration bushing is located on the left side of the item. Please connect the direct
configuration cable there (FI-CABLE-RS232).

—
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==
6 :_/— £,

T =

® 6 0 0 0 0 o
+
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| /0
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3.1.3

Short description of LEDs and push-buttons

TrULT
202"
3'UL3"
4 "Alarm"
5"'NLS closed".............
5"Parallel"
6 "Monitoring"
7 "GlLS closed".............
8"0" .
Q "AUTOMATIC"
10 "MANUAL" .............

Light-emitting diodes

............................ Voltage L1
............................ Voltage 12
............................ Voltage L3

Alarm message present

.............. Reply: MCB is closed

Status message "Mains parallel”

........ Monitoring function active
.............. Reply: GCB is closed
............ Mode "STOP" selected
..Mode "AUTOMATIC" selected
....... Mode "MANUAL" selected

110%..4n. +10%" ..o, Synchroscope
Display
28 "LC display" LC display

29 "Connector"
30 "Potentiometer”
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............... Configuration socket

adjust confrast

Buttons

2"USELECT
2"USELECT ..
3 "STATUS / ALARM'
3 "STATUS / ALARM "
4 "PARAMETER"

Switch display

................. Increase digit
............... Route message
............ Confirm selection

..... Activate setpoint value

........... Move one position fo the right

5"RESET" ... Acknowledge alarm messages

7+
"I"(MCBON])...............
@"O " (MCB OFF].............
20 "STOP"
1 "START"
22 "1"[GCB ON)

1
1
1
1
]
14 "PARAMETER "
1
1
1
18
1

...... Reduce setpoint value
..... Increase sefpoint value
Close mains CB manually
Open mains CB manually
...... Stop engine manually
...... Start engine manually

Close generator CB manually

23"O"[GCB OFF)........ Open generator CB manually

24" 0" (STOP)....coviiiiee,

...... Stop engine manually

25 "AUTOMATIC"........... Activate "AUTOMATIC" mode

26 "MANUAL" ...
27 "TEST"

Activate "MANUAL" mode
Activate "TEST" mode

(e¥4



3.1.4

Overview of key functions

Automatic operating mode

Engine

GCB

MCB

Sefpoint

annuncia| voltage | Sefpoint| QUIT | STOP | MAN | AUTO | TEST Start STOP ON OFF ON OFF raise lower
tion | display | value
MANUAL
start engine 1 2"
stop engine 1 2"
close GCB 1" 2
open GCB 1" 2"
close MCB 1" 2"
open MCB 1" 2"
raise setpoint value 2" 1" 3¢
lower setpoint value 2" 1" 3"
AUTOMATIC
start engine |and DI or operating mode 1
stop engine |and DI or operating mode Yes 1
close GCB |and DI or operating mode 1
open GCB |and DI or operating mode 1
close MCB |and DI or operating mode 1
open MCB |and DI or operating mode 1
raise sefpoint value 2" 1 3¢
lower setpoint value 2" 1° 3"
TEST 1
start engine 1
start load fest 1 2"
end load fest 1
end load fest (depends on 1
the type of swifch)
raise sefpoint value 2" 1 3¢
lower setpoint value 2" 1 3"
STOP 1’
LED test 1° 1

Operating mode "configuration"

Cursor

Select

Digit

start configuration

]sr st

Confirm and next screen

-lsr

previous screen

‘|5\ V‘

next pos./change text

7

raise position

]57

E E

end configuration
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3.2 LEDs
Lamp test
12 3. LED
"ULT..UL2..UL3"
4.. LED
"RESET" (Alarm)
5.. LED

[PCLT or PCMI-M] "MCB ON"
[PCM1-G] "Mains parallel”

6... LED
"Monitoring"

7.. LED
"GCB ON"

8... LED
n o n (sToP)l'

9.. LED
"AUTOMATIC"

10 LED
"MANUAL"
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The LED's can be checked via a lamp test. In order to achieve this, the "Setpointt" and
"Sefpointl" push-buttons must be pressed simultaneously.

Voltage control Color "GREEN"

The LED's "ULT", "UL2" and "UL3" show which voltage (U, U,y Ui, Uy Uy or Uy, ) is
currently being displayed. This applies both to the generator and the rated voltage dis-

play.

Alarm Color "RED"

If the "RESET" LED illuminates, an alarm is present in the item; this is processed according
fo its alarm class. The message and the type of alarm are shown on the LC display. If this
LED flashes, a new alarm has occurred within the last two minutes. Via brief acknowledg-
ment, this switches to continuous illumination, and the centralized alarm (horn) is ceased.

Reply: MCB is closed / Mains parallel Color "GREEN"

[PCLT or PCM1-M] ltems with two power circuit breakers: The "MICB ON" LED indi-
cates that the mains power circuit breaker is closed.

[PCM1-C].. ltems with one power circuit breaker or itfems which have been made info 1-
CB items via external wiring [see chapter 2.1.2 "... systems with one power
circuit breaker" on page 27): The "Mains parallel" LED indicates that the gen-
sef is operating in parallel with the mains.

Engine monitoring Color "GREEN"

If the "Monitoring" LED is lit, engine monitoring is activated, i. e., in addition to the perma-
nently monitored alarm inputs, the delayed programmed alarm inputs are also monitored.
Generator underspeed, underfrequency, undervoltage and reverse power are also moni-
tored.

Reply: GCB is closed Color "GREEN"

The "GCB ON" LED signals that the generator power circuit breaker is closed.

Operating mode "STOP" Color "RED"

If the LED "O" (STOP) is illuminated, the "STOP" mode has been selected. If this LED
flashes, a firing speed is defected in "STOP" mode.

Operating mode "AUTOMATIC" Color "YELLOW"

If the "AUTOMATIC" LED is lit, the "AUTOMATIC" operating mode is acfive. The push-
butions for direct activation of the power circuit breaker and the start / stop push-buttons
are de-activated.

Operating mode "MANUAL" Color "YELLOW"

If the "MANUAL" LED s lit, the "MANUAL" operating mode is active. The push-buttons for
direct acfivation of the power circuit breaker and the start / stop push-buttons are de-
activated.
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11 LED  Phase position/synchroscope Colors "RED/YELLOW/GREEN"
"-10%..f,..+ 10%"

Normal operation ...... The LED's between -10 % and +10 % serve to visualize the gen-
erator frequency. The rated frequency |f) is entered in the "gen-
erator rated frequency" screen. If the frequency is greater than
+10 % or less than -10 %, the corresponding outer LED flashes
LED.

Configuration ............ If, in configuration mode, the service display is "ON" and the
double voltage/double frequency display is active, the LED's
show the current phase angle between the two displayed volt-
ages. The green LED in the center of the 15 LED's indicates that
the measured phase angle between the voliage systems dis-
played is less than 12
played if the frequencies of the two voltages are within the fol-
lowing permissible ranges:

o

electrical. The phase angle is only dis-

A distinction is made between two directions of rotation:

-10% - +10%
On running the LED's from left o right, the genera-
tor frequency is too high, i. e., the generator is
turning too fast;

+10% - -10%
On running the LED's from right to left, the genera-
for frequency is too low, i.e., the generafor is
furning too slowly.

3.3 Push-buttons

3.3.1 Display touch
In order fo facilitate the sefting of the parameters, the push-buttons have an AUTOROLL func-
fion. It allows to switch to the next sefting and configuration screens, the digits, or the cursor
position. The AUTOROLL function will only be activated when the user depresses the corre-
sponding keys for a certain period of time.

12...cccc0000000... PUSH-BUTTON  y SELECT Color "BLUE"
"U SELECT"

Normal operation..."U SELECT - By pressing this push-button, the generator and mains
voliage display is moved forwards. Note: If this push-button is
pressed for af least 5 seconds, the counter that can currently be seen
in the display is (re]set.

Configuration ........ "U SELECT" - With this push-button, the number at which the cursor is
currently located is increased by one digit. The increase is restricted
by the admissible limits (see list of parameters included in the appen-
dix). In case the maximum number is reached which can be set, the
number automatically refurns to the lowest admissible number.
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13.ccceeeecceeeecec. PUSH-BUTTON
"STATUS / ALARM"

14.......ccceeeee... PUSH-BUTTON
" PARAMETER"

DANGER!!!

STATUS/ALARM Color "BLUE"

Normal operation..."STATUS / ALARM" - By pressing this push-bution, the display of the
operating and alarm messages can be advanced.

Configuration ........ "STATUS / ALARM" - A jump is made to the next input screen. If the
value originally displayed has been changed via the "U SELECT" or
"PARAMETER" push-buttons the newly sef value is saved by pressing
the "STATUS / ALARM" push-button once. By pressing this push-button
again, the user causes the sysfem fo display the next entry screen.

PARAMETER Color "BLUE"

Normal operation..."PARAMETER" - By pressing this push-bution, the individual sefpoint
values are displayed. The displayed sefpoint values can be adjusted
with the "Setpoint +" or "Setpoint =" push-buttons. Certain setpoint val-
ues, which are entered info the ifem from external sources, can only
be viewed.

Configuration ........ "PARAMETER" - This push-button is used to move the cursor one posi-
fion to the right. When the last righthand position is reached, the
cursor aufomatically moves to the first position lefthand of the value o
be enfered.

The engine may start unintentionally if an alarm, which caused the engine to shut down, is acknowledged
and an enabling is still present. Before acknowledging the alarm, check the cause of the alarm, in order to
profect operating personnel located in the vicinity of the system against injuries, and to protect the engine
against uninfentional destruction.

= If the cause of the alarm is not known or is unclear, NEVER press the acknowledge push-button! The
destruction of the engine cannot otherwise be ruled out |

15.ccccceeeecceec.. PUSH-BUTTON
"RESET"

16 17...........PUSH-BUTTON
"Setpoint ¢..o"
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Acknowledgement Color "NONE"/"BLUE"

The alarm messages are acknowledged using the "RESET" push-button, i. e., the alarm in-
dications on the LC display disappear and the "Alarm" LED goes out. The operating vari-
able display is sef on the basic screen. Alarm class F2 and F3 alarms can only be ac-
knowledged in the "STOP" and "MANUAL" operating modes.

Setpoint +..Setpoint — Color "BLUE"

By pressing the "Setpoint +" or "Sefpoint - push-butfons, the sefpoint selected via the "Set-
point" push-button is changed accordingly. Only those values which are available in the
relevant operating mode and which were switched on during configuration can be
changed. If the two push-buttons are depressed simultaneously, the lamp test is activated.



3.3.2 Operation of the power circuit breakers

18 19...........PUSH-BUTTON
"’/o"
(MCB ON/OFF)

20..21.........PUSH-BUTTONS
"START / STOP"

22 23...........PUSH-BUTTON
[PCL1/PCM1-M] "I/O"
(GCB ON/OFF)

MCB "ON/OFF" Color "RED"/"GREEN"

[only enabled if manual operating mode ("MANUAL" push-button) or test mode ("TEST'

push-bution) has been selected).

Push-button " | " (MCB ON) Depending on which power circuit breaker logic has been
sef, the MCB can be closed by pressing the " 1" (MCB ON) push-
button. This process can be aborted if the " O " (MCB OFF) CB OFF"
or """ (MCB ON) push-button is actuated or the operating mode is
changed.

Push-button " O " (MCB OFF) By pressing the " O " [MCB OFF) push-button, the genera-
for power circuit breaker can (depending on the power circuit
breaker logic) be opened, or synchronization of the MCB can be
aborted if started.

Engine "Start/Stop" Color "GREEN"/"RED"

START ... Using this push-bution the engine is started in "Manual' operating
mode. The sfarter and the operating magnet are acfivated by press-
ing the push-bution, whereby the starter is de-activated after the firing
speed has been reached, and the operating magnet remains picked
up. The push-button can now be enabled.

STOP ..o This push-button is used to sfop the engine by de-activating the oper-
ating magnet.

GCB "ON/OFF" Color "RED"/"GREEN"

[only enabled if manual operating mode ("MANUAL" push-button) or test mode ("TEST'

push-bution) has been selected).

Push-button " I " (GCB ON) Depending on which power circuit breaker logic has been
sef, the GCB can be closed by pressing the " |" (GCB ON) push-
button. This process can be aborted if the "O " (GCB OFF) or " |
(GCB ON] push-button is actuated or the operating mode is
changed.

Push-button " O " (GCB OFF) By pressing the "O" (GCB OFF) push-bution, the mains
power circuit breaker can (depending on the power circuit breaker
logic) be opened, or synchronization of the GCB can be aborted if
started.

3.3.3 Operating mode selector switch

24.......cce0000... PUSH-BUTTON
STOP

7?2

"STOP" mode Color "RED"

"O" (STOP)......... By selecting the "STOP" mode, the genset is always shut down. The
shutdown procedure is as follows:
Stopping process
o the "STOP" mode is selected,
* the real power is reduced,
« the GCB is opened at 5 % of the rated generator real power,
* coasting is carried out according to the parameters in order fo
cool the engine.
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25...ccccc0000000.. PUSH-BUTTON
"AUTOMATIC"

26....ccc00000000..PUSH-BUTTON
"MANUAL"

27 .ceeeeevveeeeee.. PUSH-BUTTON
"TEST"
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Operating mode "AUTOMATIC" Color "GREY"

AUTOMATIC ......... The engine is automatically starled and stopped, and the power cir-
cuit breakers are automatically actuated. The two control inputs
"Automatic 1" and "Automatic 2" are used to specify various modes in
"AUTOMATIC" operating mode (also see description of control in-
puts). Emergency power and sprinkler operation is carried out regard-
less of the status of the discrete inputs "Automatic 1"
and "Automatic 2".

. Discrete input "Automatic 1" set
Active (real) power sefpoint 1 is adjusted.

. Discrete input "Automatic 2" set
Active (real) power setpoint 2 or an external setpoint (0/4..20 mA or inter-
face) is adjusted (can be selected in configuration mode.

Operating mode "MANUAL" Color "GREY"

MANUAL.............. Using "MANUAL" operating mode, the push-buttons can be acfivated
to confrol the equipment manually. The automatic control of the
power circuit breakers and the genset are blocked. Important auto-
matic processes continue to remain in operation [e. g. engine moni-
toring and the mains watchdog function for operation in parallel with
the mains). Sprinkler and emergency power operation are not active.
Activating emergency or Sprinkler operation before changing info
operation mode MANUAL remains unchanged.

Operating mode "TEST" Color "GREY"

TEST oo, By actuating the "TEST" push-button, the engine is started, and engine
moniforing is activated. No power circuit breakers are operated. This
is carried ouf in the event of mains failure and when emergency
power is switched on.

Start of a "LOAD TEST" A load test is enabled via the actuation of the " I" (GCB ON)
push-bution. In addition to the functions of "TEST" mode, the GCB is
synchronized or the MCB is opened according to the CB logic and
the GCB is then switched fo the black busbar. The power can be
changed by actuating the sefpoint value push-buttons.

End of a "LOAD TEST" The "LOAD TEST" can be terminated by actuating the " O " (GCB
OFF) or "I" (MCB ON) push-bution (depending on power circuit
breaker logic). In "STOP" or "AUTOMATIC" mode without request
signal, the genset is stopped with a reduction of power.
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3.4

28

74

Display

.. DISPLAY

"LC display"”

Top line

Bottom line

LC display

The LC display shows messages and values, depending on the respective mode applied.
In configuration mode, the individual parameters are displayed and changed. In Auto-
matic mode the operating variables (e. g. voltages and currents| can be called up.

+ Inthe "V/kV" field, the generator voltage is displayed depending on the LED's ULT, UL2
and UL3.

+ In the fields "A(LT)", "AlL2)" and "A[L3)" the generator line currents are displayed sepa-
rately for each phase.

The following screens appear in the "operating and alarm messages" field:

Basic screen

+ Display of the generator power factor ¢ and the generator actual real power

or

+ the action of the genset that is currently being carried out (synchronization, starting,
efc.)

Subordinate screens: Depending on the ifem's equipment,

 the engine speed,

 the mains voltage,

+  [PCMI1x] the mains current/the mains power, mains power factor ¢,

 the analog input variables,

 the generator's active energy,

+ the generator re-active power (is determined via the current of phase L1; also if "three-
phase" power measurement was selected),

* the operating hours,

« the time remaining unfil the next maintenance call,

 the engine start counter,

« the battery voltage (supply voltage),

+  [PCMI1x] the number of subscribers participating in load sharing,

o the maximum generator current (slave pointer),

+  the four alarm messages which occurred first and

o [PCMIx] the time/the date

are displayed.

These display screens are displayed in succession by pressing the "STATUS / ALARM
push-bution. When the last display screen has been reached, the basic screen is dis-
played. If alarms have occurred, their message texts are displayed in the sequence of their
occurrence in the display screens before the basic screen. If item functions are active [e. g.
synchronization of the GCB), the basic screen is superimposed with the corresponding
message [e. g. "synchronization'). Following the termination of the item function, the basic
screen is displayed again.
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4 Configuration screens (input of the parameters)

Configuration can be performed using a PC and the PC program FI-SOFT3 via the serial interface or via the front panel push-buttons

and the front panel LC display. Additionally it is possible to configure the unit via CAN bus. The following Baudrate are therefore
usable:

»  Configuration via direct configuration plug = 9,600 Baud (8 Bit, no parity, 1 Stoppbit) and
«  CAN bus (CiA) = 125, 250 or 500 kBaud configurable via the serial interface.

CAUTION

For configuration of this control (firmware software version starting with 4. 1xxx] a PC software with the
following version number:

FL-SOFT3 ab 3.0.015

Because of functional enhancements within the controls of the PCx Series it is necessary [beginning with firmware version 4.1 .xxx of
the PCx) to use a newer version of the configuration software FL-SOFT3. This version at least has to be 3.0.015 or higher.

Once you successfully finished the installation older project files still can be used.

WARNING

Please note that configuration only should be performed in a standstill of the system.

. NOTE

Please take into account the list of parameters at the end of this manual.

The configuration screens, if they are in input mode (simultaneously pressing of "U SELECT"
and "PARAMETER"), can be scrolled via "STATUS / ALARM". If the "STATUS / ALARM'
push-button is pressed for a longer period of time, the scroll function will be activated, and
the screens will be browsed rapidly. Simultaneously pressing the "STATUS / ALARM" and
"PARAMETER" push-buttons allows you to scroll through the last four configuration screens.
[exception: change from the first to the last parameter as well as backwards in the service
screen is not possible). If no entry, modification or any other action is carried out for
60 seconds, the item automatically returns to the automatic mode.

. NOTE

There are two different types of hardware, which are described in this manual: A 100 Vac version [1]
and a 400 Vac version [4]. The configuration screens and parameters differ in both versions, and the
sefting limits also differ. The two types are identified by the preceding voltage values ([1] ... or [4] ...).
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4.1 Load basic values
WARNING!
By loading the standard values all parameters are overwritten. Thereby the cusfomer settings get lost and
shall be saved necessarily by FL-SOFT3.
Procedure:
o Entfer code level 2.
»  Select "operation mode STOP"
o Press the 3 buttons "U SELECT", "PARAMETER" and "STATUS / ALARM" for at least
5 seconds at the same time.
*  Message "Default Values loading 000%" is displayed.
o Wait until value reaches 100%.
+  Standard values are successfully loaded.
. NOTE
If the device is equipped with a language manager, the first language is selected by loading the standard
values. Therefore the language has to be changed by hand.
4.2 Version number

Software version

Software version

VX XXXX

4.3 Password protection

76

Code level O
(CSQ)

Code level 1
(CST)

Code level 2
(CS2)

[ ] NOTE

Software version display.

The item is equipped with a threelevel code and configuration hierarchy, which enables it
fo visualize various configuration screens for different users. A disfinction is made between:

User: Third party

This code level enables no access whatsoever to the parameters. The configuration is

blocked.

User: Customer
This code level entitles the user fo change a few selected parameters (e. g. rated real
power, efc.). Changing a password is not possible in this case.

User: Commissioner

With code level 2 the user acquires all access rights, and therefore has direct access to all
parameters [displaying and changing). In addition, the user may also set the password for
levels 1 and 2 in this level.

Once the code level is set, this is not changed, even if the configuration mode is accessed steady. When
an incorrect code number is entered, the code level is set to CSO and the item is therefore locked for
external users (set of password on page 86). Two hours dfter the final operation of the item, code level
CSO is automatically sef. By inputting the corresponding code number, the corresponding level is

accessed again.
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Enter code number 0..9999

Enter code
0000
4.4 Direct configuration
[ NOTE

On accessing the configuration mode, a code number, which identifies the various users,
is first requested. The displayed number XXXX is a random number (RN) and is confirmed
with the "Select" push-button. If the random number has been confirmed with "Select" with-
out being changed, the item's code level remains as it was. Two fourdigit code numbers
(0000..9999) exist for changing the code level and setting up new code words for the
users. No assignment is required for the "third party" user level, as the user does not usually
receive access fo the configuration level (profected via the code).

Remote configuration

WARNING !

To carry out direct configuration, you require a direct configuration cable, the PC program (supplied with
the cable] and the corresponding configuration files. Please consult the online help installed when the
program is installed for a description of the PC program and its setup.

For remote configuration, the password of level 2 must be entered via the parameter
"password level 2", otherwise, the values can only be read but not written. Inputting via the
bus has no influence on the displayed screen; this means, if the item itself is in code
level O, it also behaves as described in the previous section; only configuration via the bus
is permissible. The isolation for the configuration via the bus is valid for 10 minutes from the
point in time at which configuration or readout has not occurred; afterwards, the password
must be configured again. The password must also be entered in advance fo load the lan-
guage. If the code for level 2 is entered on the item itself, the configuration is automatically
isolated via the bus.

If the following parameter "direct para.” is set fo "YES', communication via the interfoce with ferminals
X1..X5 is locked. If communication is fo be re-esfablished via inferface X1..X5 affer configurating the item
[e. g. CAN bus connection via a Gateway), the following parameter must be set to "NO'l

Direct configuration is switched off for safety reasons once the firing speed has been reached. That means
that further setting of the item parameters is only possible using the display and push-buttons, directly or via
the CAN bus interface. The screen is switched from YES to NO {this is done using the software). The de-
activation of the direct configuration is for safety reasons, so that in the case of multiple systems starting
simultaneously (e. g. emergency power situation) a simultaneous switching of the generator switches to the

black busbar is prevented.

Direct para.

YES

Direct configuration YES/NO

4.5 Generator number

Generator number

0

YES ... A configuration via the lateral plug is possible, and any CAN bus connection
that may be available via terminals X1..X5 is de-activated. The following con-
ditions must be met in order to carry out configuration via the lateral plug:

- A connection must be established via the direct configuration cable between
the item and the PC,

- the baud rate of the FL-Soft3 program must be sef to 9,600 Baud and

- the corresponding configuration file must be used (file name: "xooxsooocyyy-
zz.asm', initiated by xxoxsooocyyy-zz.clg).

NO ... Configuration via the lateral plug cannot be carried out, and any available
CAN bus connection via the terminals X1..X5 is activated.

Generator/item number 1..8
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If several generators are available and these are coupled via a can bus, a different num-
ber must be assigned to each generator for differentiation purposes. The generator num-
ber 1 should be assigned even in the case of individual ifems. The generator number en-
tered here corresponds fo the genset number in the program.
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4.6 Load language

Language
first

Language first/second

4.7 Service display
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Service display
ON

First.......... All texts are displayed in the base language.
Second ..... All texts are displayed in the second language that is available in the item.

Service display ON/OFF

B 00.0kV 00.00Hz
G 00.0kV 00.00Hz

ON........ The following three screens are displayed (the voliages and frequencies of the
mains, the busbar and the mains are displayed). In addition, the confroller
outputs and the switching statuses of the power circuit breakers during syn-
chronization are displayed. According to the used hardware (with or without
voliage transducer) different screens are displayed.

OFF......... The service screens are not displayed.

Double voltage and double frequency display

M 00,0kV 00,00Hz
B 00,0kV 00,00Hz

The generator and busbar voltage and frequency are displayed. The phase angle be-
tween the generafor and busbar is displayed by the synchroscope (LED sfrip):

B Busbar voltage and frequency.

G Generator voltage and frequency.

Double voltage and double frequency display

Rel.: MCB

F/U GCB

The mains and busbar voltage and frequency are displayed. The phase angle between
the mains and busbar is displayed by the synchroscope (LED strip):

M. Mains voltage and frequency.

B Busbar voltage and frequency.

Status of power circuit breakers and relays

The display shows the actual relay state of the three-position controller output respectively
the direction of the analog controller and the signals of the power circuit breakers during
synchronization:

foo + Frequency controller RAISE Terminal 8/9
Frequency confroller LOWER Terminal 8/10
U + Voltage confroller RAISE Terminal 11/12
- Voltage confroller LOVWER Terminal 11/13
MCB......... ON  Connect pulse of the MCB Terminal 16/17
OFF  Disconnect pulse of the MCB Terminal 39/40
GCB......... ON  Connect pulse of the GCB Terminal 14/15

OFF  Disconnect pulse of the Terminal 41/42
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4.8 Event logging [PCM1 x..-H-..]

. NOTE

l The viewing and acknowledgement of alarms depends on access authorization:

Viewing of alarms

Access authorization CL' O, CS' 1 and CL' 2

Acknowledgment of alarms.... Access authorization CL' 2

check event list

YES

T Cl = Code level [see chapter 2.17.1 "Alarm classes" on page 62

If an event that is stored in the ifem occurs in the item, there is an entry info the event log.
The following functions are supported:

e Event
* Date of occurrence
« Time of occurrence

Stored in the alarm log are the last 50 alarms, beginning with the most current window
[FIFO). By pressing the "RESET" push-bution, the window that is displayed can be canceled.
The alarms are displayed on two lines. The fop line indicates the date and time of the
alarm that has occurred; the lower line shows the type of alarm.
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Event logging YES/NO
YES ... The events can be viewed and acknowledged.
NO ... The events cannot be viewed and acknowledged.
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4.8.1

YY-MM-DD ss:mm
D10.0.6.0.676.0.6.0.6.0.6.0.6.6.4

Internal events and discrete inputs

50 x alarm log
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YY-MM-DD ss:mm .... Display of day and time of the event.

KXXXXXXXXXXXX..... See bottom table.

XXXXXXXXXXXXXXXX
German English
Internal alarm
Engine overspeed (Pickup) Uberdrehzahl Over speed
Generator overfrequency Uberfrequenz Over frequency

Generator underfrequency

Unterfrequenz

Low frequency

Generator overvoltage

Gen.-Uberspg.

Gen.overvolt.

Cenerafor undervoltage

Gen.-Unterspg.

Gen.undervolt.

Generator overcurrent, level 1

Gen.-Uberstrom 1

Gen.overcurr. 1

Generator overcurrent, level 2

Gen.-Uberstrom 2

Gen.overcurr. 2

Reverse/reduced load Rick/Minderleist Revers/min.power
Overload Gen.-Uberlast Gen.overload
Lload imbalance Schieflast Asymmetric load
Mains overvoliage Netz-Uberspg. Mains-overvolt.
Mains undervoltage Netz-Unterspg. Mains-undervolt.
Mains overfrequency Netz-Uberfreq. Mains-overfreq.
Mains underfrequency Netz-Unterfreqg. Mains-underfreq.
Mains vector jump Phasensprung Phase shift

Battery undervoltage

Batt.-Unterspg.

Batt.undervolt.

GCB synchronization fime monitoring

Synch.Zeit GLS

GCB syn.failure

MCB synchronization time monitoring

Synch.Zeit NLS

MCB syn.failure

Switching to black busbar time monitoring

Stor. df/dt-max.

Failure df/dVmax

Fault Pcontrol: GCB will be opened after time
boost/settle

R-Ramope:GLS auf

P-ramp:open GCB

Mechanical GCB malfunction on closing Stérung GLS ZU GCB close fail.
Mechanical MCB malfunction on closing Stérung NLS ZU MCB close fail.
Mechanical GCB malfunction on opening Stérung GLS AUF GCB open fail.
Mechanical MCB malfunction on opening Stérung NLS AUF MCB open fail.

Faulty reference power zero control with inter-
change synchronization on GCB

Bezugsleist. <>0

Import power<>0

Maintenance call Wartung Service
Inferface monitoring X1..X5 Fehl.Schnit.X1X5 Interf.err. X1X5
Plausibility control Pickup,/generator frequency Freq.Gen/Pickup Pickup/Gen.freq.
Plausibility control power (optionally) L.-Plausibilitat P.-Plausibility
Shutoff malfunction Abstellstérung Stop failure
Start failure Fehlstart Start failure

Unintentional stop

ungewollter Stop

Not wanted stop

Discrete Inputs

Discrete input 1

Discrete input 2

Discrete input 3

Discrete input 4

Discrete input 5

Discrefe input 6

Discrete input /

Discrefe input 8

Discrete input @

Discrete input [A]

Discrete input [B]

Discrete input [C]

Discrete input [D]

Discrete input [E]
]

Discrete input
Discrete input [G]

freely configurable

freely configurable
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4.8.2 Analog inputs

JJ-MM-TT SS:MM
STOP Analog input
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XXXXXKXXXX XXX X XXX

German

English

EM1-D.1 - Discrete inputs

Discrete input [1]

Discrete input [2

Discrete input

Discrete input

Discrete input

Discrete input

]
]
]
]
]
]

Discrete input

3
4
5
6
7
8

Discrete input [8]

freely configurable

freely configurable

EM1-D.2 - Discrete inputs

Discrete input [1]

Discrete input [2

Discrete input

Discrete input

Discrete input

Discrete input

(2]
(3]
[4]
Discrete input [5]
(4]
[7]
[8]

Discrete input

freely configurable

freely configurable

Other

Switch into "load-TEST" mode

BAW Lastprobe

Load-test mode

Switch into "STOP" mode BAW Stop Stop mode
Switch into "TEST" mode BAW Probe Test mode
Switch into "MANUAL" mode BAW Hand Manual mode
Switch into "AUTOMATIC" mode BAW Automatik Automatic mode

'"MCB OFF" bution pressed (in MANUAL MODE)

Taste NLS AUS

Button MCB OFF

'GCB OFF" bution pressed (in MANUAL MODE]

Taste GLS AUS

Button GCB OFF

"GCB ON" button pressed (in MANUAL MODE]

Taste GLS EIN

Button GCB ON

"MCB ON" bution pressed (in MANUAL MODE)

Taste NLS EIN

Button MCB ON

"START" button pressed (in MANUAL MODE]

Taste Hand START

Button START

"STOP" button pressed (in MANUAL MODE])

Taste Hand STOP

Button STOP

Remote start

Fernstart

Remote start

Remote stop

Fernstop

Remote stop

Remote acknowledgment via interface

Fernquittierung

Remote acknowl.

Remote acknowledgment via Terminal 6

Quittierung KI.6

Acknowledge-teré

Acknowledgment via "RESET" button

Quittierg. Taste

Ackn.button QUIT

Mains failure

Netzausfall

Mains faildown

Return of the mains

Netzwiederkehr

Mains o.k.

Emergency power start

Notstrom Anfang

Emerg. run start

Emergency power end

Notstrom Ende

Emerg. run stop

Engine successfully starled (engine enabled,
firing speed exceeded)

Aggr. gestartet

Start of engine

Engine stopped [engine not enabled, firing
speed was undersho)

Aggregatestop

Stop of engine

The name of the analog inputs is moved to the right. The alarm type is written in the space

that has become open.
WIRE_ ..... Wire break

ALARM_ ... Limit value 1
STOP_ ... Limit value 2

Example

Limit value 2 (STOP) of the analog input 1 was exceeded. The text of the analog alarm
input will be moved to the right for the numbers of lefters of the alarm class (here alarm
class "STOP"). In this case the measured value disappears. Please note this fext displacing
already during the configuration of the analog input!



4.9
Configure
measuring YES
WARNING !
4.9.1

82

Basic settings configuration

Configuration of the basic settings YES/NO

Various groups of parameters are placed together in blocks o allow you to navigate

through the large number of configuration screens more rapidly. Selecting "YES" or "NO

has no effect on whether or not control or monitoring efc., is carried out. The input merely

has the following effects:

YES ... The configuration screens in the next block are displayed and can either be
viewed ("STATUS / ALARM" push-button) or modifications can be made to the
parameters ("PARAMETER", "U SELECT" or "STATUS / ALARM" push-butions). A
decision is not made on whether the parameters are processed or not.

NO ... The parameters in the next block are not displayed, cannot be modified and
are therefore skipped.

Incorrect entries may lead to wrong measured results and cause the destruction of the generator!

Generator freq.
f set 00.0Hz

Generator and mains environment

Generator setpoint frequency 40.0..70.0 Hz

Rated system

frequency 00.0Hz

The generator setpoint frequency is entered in this screen. This is required for the frequency
confroller in isolated and noload operation. In most cases, the values entered into this
screen will be 50 Hz or 60 Hz. Of course different values are possible.

Rated system frequency 50.0..60.0 Hz

WARNING !

The rated frequency of the system is transferred to the genset. This parameter depends on
the three-phase system in the relevant country.

If the value of the following parameter is changed, the values of the following masks have to be proved:

+ Generafor nominal voltage (see on page 82),

» Voltage controller insensitivity (see on page 92),

* Synchronizing dUmax (see on page 113),

» Black start GCB dUmax (see on page 115,

» Threshold generator overvoliage (see on page 126), as well as
» Threshold generafor undervoltage (see on page 126).

Gen.volt.transf.

secondary ooov

Secondary gen. voltage transformer [1] 50..125 V; [4] 50..480 V

Gen.volt.transf.
primary  00.000kV

The secondary voliage is sef here in V. This entry serves to indicate the secondary voltages
in the display.

Primary gen. voltage transformer 0.050..65.000 kv

Bus.volt.transf.

secondary ooov

The primary voltage is set her in kV. The entry is used to output the primary voltages on the
display. In the case of measured voltages of 100V without a measurement transducer,
0.1 kV must be set here; for 400 V = 0.4 kV.

Secondary busbar voltage transformer [1] 50..125 V; [4] 50..480 V

The secondary voltage is set here in V. This enfry serves fo indicate the secondary voltages
in the display.
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Bus.volt.transf. Primary busbar voltage transformer 0.050..65.000 kV

primary  00.000kV

The primary voltage is set here in kV. The eniry is used to output the primary voltages on
the display. In the case of measured voltages of 100 V without a measurement transducer,

0.1 kV must be set here; for 400V = 0.4 kV.

WARNING !

If the value of the following parameter is changed, the values of the following masks have to be proved:

» Threshold mains overvoltage (chapter 4.13.11 at page 129) as well as
» Threshold mains undervoltage (chapter 4.13.11 at page 129).

mains volt.trans Secondary mains voltage transformer [1] 50..125 V; [4] 50..480 V

secondary ooov

The secondary voltage is sef here in V. This enfry serves fo indicate the secondary voltages
in the display.

mains volt.trans Primary mains voltage transformer 0.050..65.000 kV

primary  00.000kV

The primary voltage is set here in kV. The entry is used fo output the primary voliages on
the display. In the case of measured voltages of 100 V without a measurement fransducer,

0.1 kV must be set here; for 400 V = 0.4 kV.

Gen.voltage Generator setpoint voltage [1] 50..125 V; [4] 50..530 V

U set ooov

This value of the voltage specifies the sefpoint of the generator voltage for noload and iso-
lated operation.

Rated voltage in system [1] 50..125 V; [4] 50..480 V

Rated voltage in
system 000V

The rated voltage (U,) is preset with this value.

The proportional entries of the following parameters refer to this value:
- Generator voltage moniforing

- Mains voltage monitoring

- Insensitivity voltage controller

- Synchronization dU max

- Black start GCB dU max

[ ] NOTE

Terminal O has to be isolated for the setting 'Ph-Ph/Ph-Ph' (voltage measuring Ph-Ph, voltage monitoring
Ph-Ph), since a contfact voltage in inadmissible range may occur af terminal O.

Volt.meas./mon. Voltage measuring/voltage monitoring 4/4;4/3; 3/3

Ph-neut/Ph-neut (4/4) - The electrical system(generator, busbar and main) consists of the
three outer conductors and a neutral conductor. Thus, the N lug (terminator O)
has to be connected. The outer conductor voltages and the phase-neutral volt-
ages are displayed in the display. The voltage monitoring entries are referred
fo the phase-neutral voltages (VLN).

Ph-neut/Ph-Ph (4/3) - The electrical system(generator, busbar and main) consists of the
three outer conductors and a neutral conductor. Thus, the N lug [ferminator O)
has to be connected. The outer conductor voltages and the phase-neutral volt-
ages are displayed in the display. The voltage monitoring entries are referred
fo the phase-phase voltages (VL-L).

Ph-Ph/Ph-Ph (3-/3) - The electrical system(generator, busbar and main) consists only of the
three outer conductors (without neutral conductor). Thus, the N lug (termina-
tor O) can not be connected. Only the outer conductor voltages are displayed
in the display. The voltage monitoring entries are referred to the phase-phase
voltages (VLL).

HB_PCL1/PCM1-M/PCM1-G_09.04_GB 83



Voltage systems
Threewire

Voltage system Threewire/Fourwire

4.9.2

Current transf.
generator 0000/x

Threewire . The star voltages of the generator and the mains will not be shown.
Fourwire ... The star voliages of the generator and the mains will be shown.

Transformer and measuring variables

Generator current transformer 10..7,000/x A

Power measuring
gen.

The input of the current conversion rafio is necessary in order to display and control the ac-
tual values. The ratio must be selected in such a manner that, at maximum power, at least
60 % of the converter's nominal current flows. A lower percentage may lead to malfunc-
tions. Additional inaccuracies in the control and monitoring functions also occur.

{X} / 1 A...Secondary current = 1 A af primary rafed current = {X} A;
{X} / 5 A...Secondary rated current = 5 A at primary rated current = {X} A;

Xp.......... e.g. from the main series 10, 15, 20, 30, 50 or 75 A and the decimal frac-
tions and multiples of these or the corresponding secondary series with 25,
40 or 60 A.

Generator power measurement singlephase/threephase

Rated power
generator 0000kW

With regard fo the measurement of generator power, single-phase or three-phase meas-
urement may be selected. If "single-phase power measurement” is sef, the current and the
voltage in phase L1 are used for power measurement. If "three-phase power measurement'
is sef, all three currents and the relevant voliages are used for power measurement.
» single phase power measurement: P = /3, Oy [Eos ¢ .
» three phase power measurement:

P=U,, x|, xcosdp + U, xI|,xcosdp + U, xI,x cosp.

Generator rated power 5..9,999 kW

Rated current
generator 0000A

On inputting the value info this screen, the generator rated power is pre-specified. The ex-
act input of the generator rated power is absolutely vital, as very many measurement, con-
trol and monitoring functions refer to this value.

Generator rated current 10...7,000 A

84

On inputting the value into this screen, the generator rated current is pre-specified. The ex-
act input of the generator rated current is absolutely vital, as very many measurement func-
fions refer fo this value.
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4.9.3 Mains Current/Mains Power Measurement

a.) Mains power actual value measurement via analog input (only PCM1-..H-..)

Measurement of the mains power actual value measurement via an analog input T{x} [x = 1-7] is possible if at least one of the anc-
log inputs T{x} [x = 1-7] is a 0/4-20 input. Selection of the analog input occurs via the following parameters.

Analog in Pmains
OFF

only PCM1-..H-..

Analog in Pmains
0-00mA

only PCMI-..H-..

. NOTE

Analog input P-mains: Selection OFF/T{x}

OFF i, The mains inferchange (import/export) real power actual value is
calculated out of the measured mains current and the measured
mains voltage. The analog inputs can either be used as real
power setpoint value or as free configurable alarm inputs. The
following masks of this function are not displayed.

T}, The mains interchange (import/export) real power actual value
can be fed fo the control by a measuring fransducer and can be
measured via the configured free scalable 0/4-20 mA input T{x}
({x} = 1-7) [other types of analog inputs cannot be used).The fol-
lowing masks of this function are displayed.

Note
Please note that the selected analog input T{x}
. has to be configured to OFF in chapter "Analog inputs” and that this analog input

. must not be configured as generator real power setpoint value in chapter
"Controller".
. T{x}: Dependent on the control model these analog inputs are included and possibly

built as 0/4-20 mA type. For this function only 0/4-20 mA inputs can be used
[only these inputs are displayed for selection at this parameter).

. A change of the function of the analog inputs is updated in the visualization of
FLCABLERS232 once the PC program has been restarted after the dynamic
configuration has been started.

Priority of the functions of the analog inputs
The following priority is valid if more than one function has been assigned o a analog in-

put:

. Highest priority:  Mains interchange (import/export) real power actual value

. Middle priority:  Generator real power setpoint value

. Lowest priority: Measuring input as common analog value

Analog input P mains: Range 0-20 mA/4-20 mA

The measuring range 0-20 mA or 4-20 mA is selected with this parameter. If the range
was selected 4-20 mA and the current is lower than 2 mA, a wire break alarm is issued.

Note

It is possible to adjust the display range of the mains interchange (import/export] real
power actual value. Thereto the wanted value must be entered and saved using the pa-
rameter 'name and unit" of the selected analog input (see chapter "Analog inputs').

In case of an import/export real power control you have to take care that the setpoint value is set in the
middle of the measuring range. By this setting the controller dynamic can be used to full capacity.
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Analog in Pmains
0% 0000kW

only PCM1-..H-..

Analog in Pmains
100% 0000kW

only PCM1-..H-..

Mains real power 0/4 mA[1] -9,990..0..+9,990 kW; [4] -6,900..0..+6,9(C

To the scaleable analog input a numerical value is assigned which corresponds to the
smallest input value = Definition of the lower value with minimum analog input value (O %

corresponds fo, e. g. -500 kW; O or 4 mA.

Mains real power 20 mA[1] -9,990..0..+9,990 kW:; [4] -6,900..0..+6,90(

To the scaleable analog input a numerical value is assigned which corresponds to the
greatest input value = Definition of the higher value with maximum analog input value

(100 % corresponds to e. g. 500 kW; 20 mA.

b.) Mains current measurement via mains CT (only PCMx)

86

Current transf.

mains 0000/1
[PCM1x]
PCN4 modus
ON
only PCMI1-G-..-E-..

Rated power in
system

only PCMI1-G-. -E-..

Mains current transformer (terminals 27/28) 5..7,000/x A

The input of the current conversion rafio is necessary in order fo display and control the ac-
tual values. The ratio must be selected in such a manner that, at maximum power, at least
60 % of the converter's nominal current flow. A lower percentage may lead to malfunc-
tions. Additional inaccuracies in the control and monitoring functions also occur.

X}/ VA Secondary rated current = 1 A at primary rated current = {X} A;
ry P ry
X}/5A. ... Secondary rated current = 5 A at primary rated current = {X} A;
ry P ry
Xy e. g. from the main series 10, 15, 20, 30, 50 or 75 A and the

decimal fractions and multiples of these or the cormesponding

secondary series with 12.5, 25, 40 or 60 A.

PCN4 modus ON/OFF

ON .o The PCM is operating in PCN4mode. The control PCM expects
CAN bus messages from the PCN4 and reacts accordingly. Ad-
ditionally the control PCM fransmits messages fo the PCNA4.

OFF i, The control PCM operates without PCN4 functionality as a nor
mal genset control.

Rated power in the system 0..16,000 kW

The PCN4 transmits the current mains inferchange real power in percent related fo the
rated power in the sysfem to the controller PCM.

Note
This configuration is valid only if parameter " PCN4 modus" is configured to ON.

ATTENTION

Since the PCN4is only able fo fransmit a percentage value related to the rated value it is
absolutely necessary to configure the rated power in all units (PCN4 and PCM; in the
PCM to the same value.
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4.9.4 Changing passwords

‘ NOTE

l Once the code level is set, this is not changed, even if the configuration mode is accessed steady. If an
incorrect code number is input, the code level is set to CLO, and the item is thereby blocked for third
parties. If the supply voltage is present, uninterrupted, at the item for 2 hours, code level O is automatically

set.

Define level 1

Code level 1 (Customer) 0..9999

code 0000

Define level 2

This screen first appears in code level 2. Following the input of digits in this screen, the
code level for level 1 (Customer) is set. After inputting his code, the customer possesses
only the access rights with which he has been assigned.

The default setting for this code level (CL) is CS1=0001

Code level 2 (Commissioner) 0..9999

code 0000 This screen first appears in code level 2. Following the input of digits in this screen, the
code level for level 2 (mechanic) is set. After inputting his code, the mechanic possesses
the access rights with which he has been assigned.
The default setting for this code level (CL) is CS2=0002
4.10 Controller configuration
WARNING !

An incorrect input can lead fo uncontrolled controller actions and destroy the generator!

Configuration of the controller YES/NO

Configure
controller YES
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Various groups of parameters are placed together in blocks fo allow you to navigate
through the large number of configuration screens more rapidly. Selecting "YES" or "NO
as no effect on whether or not control or monitoring efc., is carried out:

YES ... The configuration screens in the next block are displayed and can either be
viewed ("STATUS / ALARM" push-button) or modifications can be made to the
parameters ("PARAMETER", "U SELECT" or "STATUS /ALARM'). A decision is
not made on whether the parameters are processed or not.

NO ... The parameters in the next block are not displayed, cannot be modified and
are therefore skipped.
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4.10.1

88

[ ] NOTE

Constant and interchange (import/export) power controller [PCM1x]

These screens appear only if the real power controller (see "Real power controller

[PCM1x]" on page 906) is set to "ON".

The fixed-value power control does not take into account the mains inferchange point, i. e., the mains will
be supplied in the event of excessive power [power export); in the event of a power deficit, differential
power coverage will be provided by the mains (power import).

Power controller
Pset1 10000kW

Setpoint 1 real power controller C/1/E 0..6,900 kW

Power controller
Pset2 LOOOOkW

Setpoint 1 is active when Automatic 1 [voltage applied to ferminal 3) is enabled. The

mains inferchange power is then regulated fo the set value.

The real power is regulated to the input value.

Fo The letter F stands for fixed sefpoint control (= constant power). I. e., the gen-
erator always supplies a consfant real power value. The genset is always
started on activation of fixed setpoint power.

The mains inferchange power is regulated to the set value.

Lo The letter | stands for import power (power supplied by the mains). I. e., the
power sef here is always supplied by the mains, whereby the minimum and
maximum generator real power are adhered to.

E.oo The letter E stands for export power (power supplied to the mains). I e.,
power sef here is always supplied to the mains, whereby the minimum and
maximum generator real power are adhered to.

Setpoint 2 real power controller C/1/E 0..6,900 kW

[ ] NOTE

Setpoint 2 is acfive if Automatic 2 (voltage applied to terminal 5) is enabled and no ex-
ternal setpoint parameter (0/4..20 mA or interface] has been selected. The mains infer
change power is then regulated fo the set value.

The real power is regulated to the input value.

Fo The lefter F stands for fixed sefpoint control (= constant power). I. e., the gen-
erator always supplies a consfant real power value. The genset is always
started on activation of fixed sefpoint power.

The mains inferchange power is regulated to the set value.

Lo The letter | stands for import power (power supplied by the mains. |. e., the
power sef here is always supplied by the mains, whereby the minimum and
maximum generator real power are adhered to.

E.oo The letter E stands for export power (power supplied fo the mains). |. e.,
power set here is always supplied to the mains, whereby the minimum and
maximum generator real power are adhered to.

Engine starting depends on whether an automatic start/stop operation has been selected. If not, the
engine is always starfed (description sfarting on page 100].
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4.10.2 Frequency controller
Alternatively, the following screens become visible.

a.) Three-position controller (standard)

Frequency controller ON/OFF
ON ON

Freq.controller

AAAAAAAAAA The generator frequency is controlled. The generator frequency is controlled in
various manners depending on the task (isolated operation / synchronization)
The subsequent screens of this option are displayed.

OFF.......... Confrol is not carried out, and the subsequent screens of this option are not
displayed.
f-contr. active Frequency controller starting frequency 0.0..70.0 Hz

at: 00.0Hz

The frequency controller is only activated when the generator frequency has exceeded the
value set here. The undesired adjustment of the setpoint value of a lowerlevel controller
can therefore be prevented when starting the engine.

Delay time for Delayed start of the frequency controller 0..999 s

f-contr. 000s

The starting frequency of the frequency confroller must well exceed the fime set here, be-
fore the frequency controller is active.

Frequency controller setpoint ramp 1..50 Hz/s

Freq.controller

ramp O0Hz/s The change in sefpoint is supplied fo the controller via a ramp. The slope of the ramp is
used to alfer the rate af which the controller modifies the setpoint value. The more rapidly
the change in the sefpoint is fo be carried out, the greater the value input here must be.
. NOTE
l The parameters for the speed/frequency controller influence the generator real power controller.
F-/P contr.type f controller: type THREESTEP/ANALOG/PWM

THREESTEP The signal to control the speed/frequency,/real power is output via the relay

only Option A manager fo any configured relay. You can use the following functions of the
relay manager:

o function 114 =n+ / f+ / P+
o function 115=n-/f/P-
Please notfe to wire an external RC profection.

ANALOG .. A control is done via the analog controller outputs to terminals 8,/9/10. Se-
lection of the type of the signal (mA or V) is carried out by the parameter and
an external jumper that has to be added

PWM........ A control of speed/frequency/real power is carried out via a PPWM signal.
The seftings in the paramefer "level PWM" are to be used. An additional
jumper is to be added
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b.) Three-position controller (Standard; Option A, Setting 'THREE POSITION')

Freq.controller
deadband 0.00Hz

Frequency controller insensitivity 0.02..1.00 Hz

Freq.controller
time pulse  >000ms

Isolated operation .... The generator setpoint frequency is confrolled in such a manner
that, in its adjusted state, the actual value deviates from the genera-
for sefpoint frequency setting (sefpoint from mask seffing) by the set
sensifivity value at most.

Synchronization ....... The generator frequency is controlled in such a manner that, in its
adjusted state, the differential frequency reaches the set sensitivity
value at most. The mains or busbar frequency is used as the set-
point value.

Minimum frequency controller ON period 10..250 ms

Freq.controller
gain Kp 00.0

The minimum ON period of the relay should be selected in such a manner that the down-
stream adjustment facility responds reliably to the pulse which has been set according to
the setf time. The smallest possible time must be set in order to ensure optimum control be-
havior.

Frequency controller gain 0.1..99.9

The gain facfor Kp influences the operating time of the relays. By increasing the factor, the
operating time can be increased in the event of a certain control deviation.

Analog controller output (only Option A, Setting '"ANALOG' und 'PWM’)

Q0

F/P contr.output

f controller: output range see below

If the parameter has been configured to "ANALOG" this parameter is to be taken into ac-
count. Here you configure the range of the analog output. To switch between current and
voltage analog controller output please add/do not add an external jumper between fer
minals 8/9. Please note that this seffing also affects the PVWWM signal. Following ranges

apply.

Type Sefting in above Jumper Range
configuration between Lower Upper
screen term. 8/9 level level
Current +/-20mA (+/-10V) no +/-20mA 20 mA +20 mA
+/-10mA (+/-5V) +/-10mA -10 mA +20 mA
O-10mA (0-5V) 0-10mA 0 mA 10 mA
0-20mA (0-10V) 0-20mA O mA 20 mA
4-20mA 4-20mA 4 mA 20 mA
10-0mA (5-0V) 100mA 10 mA 0 mA
20-0mA (10-0V) 20-0mA 20 mA 0 mA
20-4mA 20-4mA 20 mA 4 mA
Voltage +/-20mA (+/-10V) yes +/-10V -10 Vde +10 Vde
+/-10mA (+/-5V) +/-5V -5 Vdc +5 Vdc
+/-3V +/-3V -3 Vdc +3 Vdc
+/-2.5V +/-2.5V -2.5Vdc +2.5 Vdc
+/-1V +/-1V -1 Vde +1 Vde
O-10mA (0-5V) o5V 0 Vdc 5 Vdc
0.5V-4.5V 0.54.5V 0.5 Vde 4.5 Vdc
0-20mA (0-10V) O-10V 0 Vdc 10 Vdc
10-0mA (5-0V) 50V 5 Vdc 0 Vde
4.5V-0.5V 4.50.5V 4.5 Vdc 0.5 Vdc
20-0mA (10-0V) 100V 10 Vdc 0 Vdc
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. NOTE

The control logic of the PPWM signal can be inverted by following steps:
Select "F/P contr.type" = ANALOG.

Select with "F/P contr.output’ any of above inverted control outputs

le.g. "10-0mA (5-0V)", "4.5V-0.5V", "20-0OmA (10-0V)" or "20-4mA").

Step one mask back; by pressing "Select" and "Cursor -

simultaneously).

Select "F/P confr.type" = PWM.
Now the PWM signal is inverted.

f controller: PWM level 3.0..10.0 V

If PPWM has been selected via the above the level of the PPWWM signal can be adjusted
here.

f controller: minimum value 0..100%
Lower limit of the analog controller output.

f controller: maximum value 0..100%
Upper limit of the analog controller output.

P gain of the frequency controller 1..240
The proportional coefficient specifies the gain (see analog controller).

Reset time load frequency controller 0.0..60.0 s

Level PWM

Stepper sign.frq
(min.) 000%
Stepper sign.frq
(max.) 000%
Freq.controller

gain Kpr 000
Freq.controller

reset Tn 00.0s
Freq.controller
derivat. Tv 0.00s

The reset time T_ identifies the | part of the PID controller (see analog controller).

Derivative-action time load frequency controller 0.00..6.00 s
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The derivative-action time T, identifies the D part of the PID confroller
(see analog controller).



4.10.3 Voltage controller
Starting point Voltage controller initial state 0..100 %
O,

voltage 000% Analog controller output setting with controller switched off. This value is also used as a

only Option A. starting value, e. g. for a switch from a power factor ¢- to a voltage controller.

Volt.controller Voltage controller ON/OFF

ON ON....... Generator voltage control is carried out. The subsequent screens of this option
are displayed.
OFF.......... Control is not carried out, and the subsequent screens of this option are not
displayed.
Start voltage Start voltage of voltage controller 12.0..100.0 %
O,

U control. 000.0% The voltage controller will be active, if the generator voltage has exceeded the set value.
This prevents an unintentional change of the setpoint of an under classified controller while
starting the engine.

Delayed. Start Delayed start of the voltage controller 0..999 s

U contr. 000s The start voltage of the voliage controller has to exceed the here set value of fime.

. NOTE
The following parameters for the voltage controller influence the power factor cos ¢ controller.
V/Q contr.type V controller: type THREESTEP/ANALOG

Q2

only Option A

THREESTEP The signal to control the voltage/power factor is output via the relay manager
to any configured relay. You can use the following functions of the relay man-
ager:

o function 116 = U+/Q+
o function 117 =U-/G&
Please nofe to wire an external RC profection..

ANALOG .. A confrol is done via the analog confroller outputs to terminals 11/12/13.
Selection of the type of the signal (mA or V) is carried out by the parameter
and an extemnal jumper that has to be added.
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a.) Three-position controller (Standard, Option A: Setting 'THREE POSITION')

Volt.controller

Voltage controller insensitivity 0.1..15.0 %

dead band 00.0%

Volt.controller

This value refers to the parameter ,Rated voltage in system”.

Isolated operation ..The voltage is confrolled in such a manner that, in its adjusted stafe,
the actual value deviates from the setpoint voltage setting (setpoint
from mask setting) by the set sensitivity value at most.

Synchronization ... The generator voltage is confrolled in such a manner that, in its ad-
justed state, the differential voltage reaches the set sensitivity value at
most. The mains or busbar voltage is used as the setpoint value.

Minimum voltage controller ON period 20..250 ms

time pulse  >000ms

The minimum ON period of the relay should be selected in such a manner that the down-
stream adjustment facility responds reliably to the pulse which has been set according to
the set time. The smallest possible time must be set in order to ensure optimum control be-
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havior.
Volt.controller Voltage controller gain factor 0.1..99.9
gain Kp 00.0 The gain factor K influences the operating time of the relays. By increasing the factor, the

operating time can be increased in the event of a certain control deviation.

Q3



b.) Analog controller (Option A: Setting '"ANALOG')

V/Q contr.output V controller: range see below

If the parameter “V/Q controller type” has been configured to "ANALOG" this
parameter is to be taken into account. Here you configure the range of the analog
output. To switch between current and voltage analog confroller output please
add/do not add an external jumper between ferminals 11/12. Following ranges

apply.
Type Sefting in above Jumper Range
configuration between Lower Upper
screen term. 11/12 level level
Current +/-20mA (+/-10V) nein +/-20mA 20 mA +20 mA
+/-10mA [+/-5V) +/-10mA -10 mA +20 mA
O-10mA (0-5V) O0-10mA O mA 10 mA
0-20mA (0-10V) 0-20mA 0 mA 20 mA
4-20mA 4-20mA 4 mA 20 mA
10-0mA (5-0V) 10-0mA 10 mA 0 mA
20-0mA (10-0V) 20-0mA 20 mA 0 mA
20-4mA 20-4mA 20 mA 4 mA
Voltage +/-20mA (+/-10V) ja +/-10V -10 Vdce +10 Vdc
+/-10mA [+/-5V) +/-5V -5 Vdc +5 Vdc
+/-3V +/-3V -3 Vdc +3 Vdc
+/-2.5V +/-2.5V -2.5Vdc +2.5 Vdc
+/-1V +/-1V -1 Vde +1 Vdc
O-10mA (0-5V) o5V 0 Vdc 5 Vdc
0.5v-4.5V 0.54.5V 0.5 Vde 4.5 Vdc
0-20mA (0-10V) O-10V 0 Vdc 10 Vdc
10-0mA (5-0V) 50V 5 Vdc 0 Vdc
4.5V-0.5V 4.50.5V 4.5 Vdc 0.5 Vdc
20-0mA (10-0V) 10-0V 10 Vdc 0 Vdc
Stepper sign.vol V controller: minimum value 0..100%
. o,
(min.) 000% Lower limit of the analog controller output.
Stepper sign.vol V controller: maximum value 0..100%
O,
(max.) 000% Upper limit of the analog controller output.
Volt.controller P-gain voltage controller 1..240
gain Kpr 000 The proportional coefficient specifies the gain (see analog controller).
Volt.controller Voltage controller reset time 0.0..60.0 s
reset Tn 00.0s The reset fime T_ identifies the | part of the PID controller (see analog controller).
Volt.controller Derivative-action time voltage controller 0.00..6.00 s
derivat. Tv 0.00s The derivative-action time T, identifies the D part of the PID controller (see analog control-

ler).
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Power-factor controller [PCM1x]

Power-factor controller ON/OFF

ON..... In operation in parallel with the mains a load independent automatic control
of the power factor ¢ is carried out. In the case of excessively low currents
[secondary current less than 5 % 1) the power facfor can only be measured
very inaccurately. In order to avoid power swings, the controller is automati-
cally locked in such cases. The subsequent screens of this option are dis-
played.

OFF.......... Control is not carried out, and the subsequent screens of this option are not
displayed.

Power-factor controller setpoint i0.70..1.00..c0.70

4.10.4
Pow.fact.contr.
ON
Pow.fact.contr.
setpoint 0.00
. NOTE

The amount of the re-active power is controlled in such a manner that, when regulated, this
results in the pre-specified power factor ¢. The designations "i" and "c" stand for inductive
(generator overexcited) and capacitive (generator underexcited) re-active power. This set-

point is active in operation in parallel with the mains.

Please note the settings for the voltage controller in chapter "Voltage controller”. The settings there for the
voltage controller also influence the cos ¢ controller.

a.) Three-position controller (Standard; Option A: Setting 'THREE POSITION')

Power factor controller insensitivity 0.5..25.0 %

Pow.fact.contr.
dead band 00.0%
Pow.fact.contr.
gain Kp 00,0

The item automatically calculates the amount of re-active power which belongs to the
power factor 4)Se,po‘m. In operation in parallel with the mains, the re-active power is con-
frolled in such a manner that, in its regulated sfate, the actual value deviates from the infer
nally calculated sefpoint (setpoint 1) percentage value of the insensitivity sefting at most. In
this case, the percentage value refers fo the generator rated power.

Power-factor controller gain 0.1..99.9

The gain factor K influences the operating time of the relays. By increasing the factor, the
operating time can be increased in the event of a certain control deviation.

b.) Analog controller (Option A: Setting '"ANALOG')

Pow.fact.contr.
gain Kpr 000
Pow.fact.contr.
reset Tn 00.0s
Pow.fact.contr.
derivat. Tv 0.00s

Power-factor controller P-gain 1..240
The proportional coefficient specifies the gain (see analog controller).

Power-factor controller reset time 0.0..60.0 s
The reset time T_ identifies the | part of the PID controller (see analog controller).
Power-factor controller derivative-action time 0.0..6.0 s
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The derivative-action time T, identifies the D part of the PID controller (see analog control-
ler).
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4.10.5

Power controller

Real power controller [PCM1x]

Real power controller ON/OFF

ON........ In operation in parallel with the mains, the real power is automatically ad-
justed to the pre-selected setpoint (page 88,/96) when the real power control-
ler is switched on. The subsequent screens of this option are displayed.

OFF.......... Control is not carried out, and the subsequent screens of this option are not
displayed.

Real power controller setpoint ramp 0..100 %/s

The setpoint change is supplied to the controller via a ramp in percent per second in ref-
erence fo the generator rated power (see page 84). The slope of the ramp is used fo alter
the rate at which the controller modifies the setpoint value. The more rapidly the change in
the sefpoint is to be carried out, the greater this value has to be.

Real power controller maximum power limitation 10..120 %

ON
Power controller
ramp 000%/s
a.) Power limitation
Power limit
P max. 000%
Power limit
P min. 00%

Q6

If the moximum real generator load is to be limited, a percentage, based on the rated
generator power [see page 84), will be entered info this screen, in accordance with the
specified setting limits. The controller adjusts the genset in such a manner that this value is
not exceeded. The value "Pmax" only limits the setpoint of the real power controller, and is
without significance in isolated operation.

Real power controller minimum power limitation 0..50 %

If the moximum real generator load is to be limited, a percentage, based on the rated
generator power [see page 84), will be entered info this screen, in accordance with the
specified setting limits. The confroller adjusts the genset in such a manner that no negative
deviation from this value occurs. This parameter is ignored in the case of fixed-setpoint
control or in isolated operation.
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b.) External setpoint value

The generator real power setpoint value via an analog input T{x} [x = 1-7] is possible at the time when minimum one of the analog
inputs T{x} [x = 1-7] is carried out as 0/4-20 mA input. The selection of the analog input is done using the following parameters.

Power setpoint
external

P setpoint value: external setpoint value OFF/T{x}

OFF

If this parameter is configured to "OFF" a generator real power setpoint value
can not be fed via the 0/4-20 mA input to the control. The analog inputs can
be used either as mains interchange (import/export] real power actual value
or as free configurable alarm inputs. In case of selection of terminal 5 the in-
ternal setpoint value 2 "P_," is used as setpoint value. The subsequent screens
of this function are not displayed.

The generator real power setpoint value can be fed to the control via an ex-
ternal signal using the 0/4-20 mA inputs (T{x}, {x) = 1-7; other types of anc-
log inputs cannot be used). This sefpoint value is used when automatic 2 (ter-
minal 5) is sef. The subsequent screens of this function are displayed.

Note

Please note that the selected analog input T{x}

has to be configured to OFF in chapter "Analog inputs" and

must not be configured as mains inferchange real power actual value in chapter
"Measuring".

T{x}: Dependent on the configuration of the control these analog inputs are included
and possibly a 0/4-20 mA type. For this function only 0/4-20 mA analog inputs can be
used.

. A change of the function of the analog inputs is updated in the visualization of FL-
CABLERS232 once the PC program has been restarted affer the dynamic configuration

has been started.

Priority of the functions of the analog inputs
The following priority is valid if more than one function has been assigned o a analog in-
put:

Highest priority:  Mains interchange real power actual value measurement
Middle priority:  Real power setpoint value
Lowest priority: Measuring input as common analog value

Analog input

0-00mA

Real power setpoint value specification analog input  0-20 / 4-20 mA

The analog input of the real power controller (terminals 93, 94 and 95 - see wiring dia-

gram; in excepfional cases, the setpoint is applied fo terminals @1 and 92) can be
switched here between 0-20 mA and 4-20 mA depending on the sefpoint source.

0-20 mA ... Minimum value of the setpoint af O mA; maximum value af 20 mA.

4-20 mA ... Minimum value of the setpoint at 4 mA; maximum value at 20 mA.

CAUTION!

The inferchange power sefpoint (import/export powercan also be scaled. When controlling inferchange
power, it is vital to ensure that no F power is entered simultaneously with | or E power when scaling the
external analog input.

0/4 mA

External sefpoint

20 mA

External sefpoint

Ext.setpoint Scaling the minimum value (fixed power) C/1/E 0..9,999 kW
0% FO000kwW The minimum value of the real power is defined here (e. g. O kW).

Ext.setpoint Scaling the maximum value (fixed power) C/1/E 0..9,999 kW
100% FO000kw The maximum value of the real power is defined here [e. g. 100 kW).
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¢.) Three-position controller (Standard; Option A: Setting 'THREE POSITION')

Power controller

dead band 00.0%

Real power controller insensitivity 0.1..25.0 %

Power controller

gain Kp 00.0

In operation in parallel with the mains, the real power is controlled in such a manner that,
in its regulated state, the actual value deviates from the real power setpoint by the per
centage value of the sensitivity setting af the most. In this case, the percentage value refers
to the generator rated power (see page 84).

Real power controller gain factor 0.1..99.9

Powercontr. dead
band ratio *0.0

The gain factor K influences the operating time of the relays. By increasing the factor, the
operating time can be increased in the event of a certain control deviation.

Real power controller insensitivity reduction 1.0..9.9

If, following the adjustment of the controller, no further adjusting pulse has been output for
at least 5 s, the insensitivity is reduced by the input factor.

For example: In the case of an insensifivity of 2.5 % and a factor of 2.0 the insensitivity is increased
after 5 s 10 5.0 %. If the control deviation subsequently exceeds 5.0 %, again, the controller's original
sensitivity is automatically reset (2.5 %). This input can be used, in the event of small control devia-
tions, to avoid unnecessarily frequent actuation processes, thereby protecting the adjustment facility.

d.) Analog controller (Option A: Setting '"ANALOG')

Power controller
gain Kpr 000

Real power controller P gain 1..240

Power controller

reset Tn 00.0s

The proportional coefficient specifies the gain (see analog controller).

Real power controller reset time 0.0..60.0 s

Power controller
derivat. Tv 0.00s

The reset time T_ identifies the | part of the PID controller (see analog controller).

e.) Part-load lead

o8

Warm up load

Real power controller derivative-action time 0.0..6.0 s
The derivative actfion time T, identifies the D part of the PID controller

(see analog controller).

Part-load lead limit value 5..110 %

limit value 000%
Warm up load
time 000s

If the engine needs a warm-up run, a lower fixed value power can be entered so that the
engine can first warm up. The setting for the generator real power that is to be adjusted
during this warm-up run phase is made in this screen. A fixed value power in terms of the
rated power input [see page 84) will be adjusted.

Period of part-load lead 0..600 s

Input of the holding time with partload following the initial closure of the generator power
circuit breaker in operation in parallel with the mains. If engine warming-up is not desired,
this parameter must be set fo zero.
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4.10.6 Load/var sharing [PCM1x]

Active power Load sharing ON/OFF

load-share ON

ON....... Real power is distributed to several generators operating in parallel. The gen-

erator outputs are distributed depending on the set value. The subsequent
screens of this option are displayed.

OFF.......... No distribution is carried out, and the subsequent screens of this option are
not displayed.
Act. load share Load sharing reference variable 10..99 %

factor 00%

This factor refers to the primary control variable.

Definition "Primary control variable"
. Isolated operation = frequency
. Mains parallel operation = real power (at the mains interchange point]

Definition "Secondary control variable"
. Isolated operation = real power related to the other generators

. Mains parallel operation = real power related to the other generators

The smaller this factor the higher the priority to equally share the load to all generators.

Reactive power var sharing ON/OFF
load share ON ON

.......... Re-active power is distributed fo several generafors operating in parallel. The
generator outputs are distributed depending on the set value. The subsequent
screens of this option are displayed.

OFF.......... No distribution is carried ouf, and the subsequent screens of this opfion are
not displayed.
React.load share var sharing reference variable 10..99 %

factor 00%

Increasing the weighting factor increases the influence of the primary control variable (the
voltage) to the control. The smaller the factor which is configured, the greater the influence
of the secondary control variable (generator reactive power). Var sharing is activated dur-
ing isolated parallel operating only.
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4.11 Load management configuration [PCM1x]

Configure
automatic YES

Configuration of load management YES/NO

Various groups of parameters are placed fogether in blocks to allow you to navigate

through the large number of configuration screens more rapidly. Selecting "YES" or "NO

has no effect on whether or not control or monitoring efc., is carried out. The input merely

has the following effects:

YES ... The configuration screens in the next block are displayed and can either be
viewed ("STATUS / ALARM" push-button) or modifications can be made to the
parameters ["PARAMETER", "U SELECT" or "STATUS / ALARM" push-button). A

decision is not made on whether the parameters are processed or not.

NO ... The parameters in the next block are not displayed, cannot be modified and
are therefore skipped.
4.11.1 Load-dependent start/stop in operation in parallel
‘ NOTE

Please be aware that load sharing must remain configured to "ON", regardless of whether an additional
generafor is available for a load sharing, in order to enable a automatic start/stop to be carried out .

. NOTE

l To carry out an automatic start/stop of the engine, all participating controls have to be configured with
the identical rated power.

Loadd.start/stop
at ter.3

ON

Load-dependent start/stop on terminal 3 ON/OFF

Loadd.start/stop
at ter.5

ON

ON....... If this mask is acfive, and the control input "Automatic 1" is connected fo termi-
nal 3, an automatic start/stop operation is carried out on the basis of the
generator sefpoint power 1 (see page 88). If terminal 5 is simultaneously
connected 3 has priority.

OFF.......... No automatic start/sfop operation is carried ouf; the adjustment of the pre-
specified sefpoint value is carried out under all circumstances.

Load-dependent start/stop on terminal 5 ON/OFF

100

ON......... If this mask is active, and the control input "Automatic 2" is connected to termi-
nal 5, an automatic sfart/stop operation is carried out on the basis of the
generator sefpoint power 2 (see page 88). If terminal 3 is simullaneously
connected, ferminal 3 has priority.

OFF......... No automatic start/sfop operation is carried out; the adjustment of the pre-
specified sefpoint value is carried out under all circumstances.
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a.) Single genset in operation in parallel with the mains

Minimum load
generator  0000kW

Add-on delay
mains oper. 000s

Shed-off delay

mains oper. 000s

b.) Stopping hysteresis
. NOTE

The load-dependent start/stop function is activated when
+  the "AUTOMATIC" mode has been selected and

* inferchange power control (import/export power) has been activated by one of the two

discrete inputs ("Automatic 1" or "Automatic 2" (" | " or " E " power) and

* one or both input screens "load-dependent stop/start on terminal 3/5" has been set to
"ON".

Generator minimum setpoint power 0..6,900 kW

Imerchonge real power confrol (import/export power) requires a generator setpoint power
value. In many cases, sfarting the engine is only sensible affer reaching a cerfain genera-
for setpoint power value, in order therefore o operate the genset with a reasonable de-
gree of efficiency. For example, at least 40 kW of real power must be supplied by the
genset in order for it to start.

Start delay for load-dependent start/stop 0..999 s

Starting may be delayed even if the generator start power has been reached. In order to
avoid starting the engine in the event of short+term load switch-ons, a start delay time may
be input here in seconds. The start power must therefore be present without inferruption
during this period of time, in order fo ensure that the engine is started.

Stop delay for load-dependent start/stop 0..999 s

Stopping can be delayed even if the generator sfop power has been reached. In order fo
avoid switching the engine off in the event of shortterm load interruptions, a stop de\oy
fime may be input here in seconds. The stop power must therefore be present without infer-
ruption during this period of fime, in order to ensure that the engine is stopped.

l The following screen is used to determine stopping hysteresis for single gensets in operation in parallel with
the mains, for gensets connected to other gensets in operation in parallel with the mains and in isolated
operation in parallel with other gensefs. However, the screen appears only once at this point.

Hysteresis add-.
on/off op.0000kW
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Hysteresis of load-dependent start/stop 0..9,999 kW

The stop power of the genset is defermined via hysferesis. Hysferesis is used to prevent the
engine continuously starting and shutting down again.



¢.) Operation in parallel with the mains (interchange power control with one genset)

102

Case 1: Engine start
Case 2: Engine stop

Example

Example for case 1

Example for case 2

The following generally applies:

If [P P

> P_ ] the engine sfarts. q

NT.setpoint | NT.actual

H: [PNT sefpoint " T NTactual + PGN actual.fot < Pskm B PHysV] The engine STOpS. (b)

The power supplied by the mains, which is to be adjusted, is 50 kW. This value is enfered
into the sefpoint value screen (see chapter "Confroller'] as "lO050kW". The generator
should be operated with at least 30 kWV.

P pon= 20 KW Incoming/import power must be entered as a negafive number,
output/export power as a positive number.

P.=30kW . ... The minimum power requested by the genset.

P.=10kW ... The power hysteresis for stopping.

When inserted into the above mentioned formulae, this means:

The engine starts with the following incoming mains power: If formula (a) is inverted, this
results in
[P

<P <-50 kW - 30 kW = -80 kW = "BO0O8O kW".

P.1=P

NT.actual NT.setpoint NT.actual

The power supplied by the mains must be at least 80 kW in order for the engine fo start.
This is then operated with @ minimum power of 30 kW.

The engine stops if it has to output less than the minimum power minus hysteresis. This is the
case with the following generator power: If formula (b) is inverted, this results in

P
P

= STOp power genseT <- PNTseVpom+ PNT acual T Pskm B Physv]'

<-50 kW + 50 kW + 30 kW - 10 kW = 20 kW.

GN.acual

GN.acual

If the generator falls below its minimum power minus hysferesis, it is stopped. The power
incoming from the mains therefore remains at the value which is to be controlled unfil just
prior to stopping. Following stopping, the power supplied by the mains increases to

70 kW.
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d.) Interconnection with other gensets in operation in parallel with the mains

. NOTE

The load-dependent start/stop function is activated when, for every genset,

 the "AUTOMATIC" mode has been selected and

* inferchange power control (import/export power) has been activated by one of the two
discrete inputs ("Automatic 1" or "Automatic 2" (" E ™~ or " | " power) and

 allinputs, such as sfart/stop power, start/stop delays, selected setpoint values are
identical for all gensets involved and

* one or both input screens "load-dependent stop/start on terminal 3/5" has been set to
"ON" and

* the input screens "load sharing" or. "var sharing” have been sef to "ON" and
+ the same rated power is available to all gensets.

l The following parameter only becomes effective if another engine is fo be started in operation in parallel
with the mains. The first engine is starfed as described under individual operation on the basis of minimum

generator power.

Reserve power
mains op. 0000kW

Priority of
generators 00
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Reserve power for load-dependent start/stop (mains) 0..9,999 kW

The starting of an additional engine is determined via the reserve power. The reserve
power results from the currently available tofal generator rafed real power (generator
rated real power x number of closed generator power circuit breakers) and the current to-
tal generator actual real power. If the current total generator real power is deducted from
the currently available total generator rated real power, this results in the system's reserve
power. If negative deviation from this reserve power occurs, the next engine is sfarted.

Total generator rated real power
- Tofal currently available generator actual real power

= Reserve power

Priority of gensets 0..14

This priority specifies the sequence in which the individual engines are started. The item for
which the smallest number was set has the highest priority. This engine is the first to be
starfed and the last to be stopped. In the event of identical priorities, the sfarting sequence
is defermined by the operating hours. In this case, the engine with fewer operating hours
takes priority. In the event of the same number of operating hours, the engine with the
smaller item number is permitted to start.



e.) Operation in parallel with the mains (interchange power control with several gensets)

Case 3: Start first genset.

Case 4: Starting additional gensets.

Case 5: Stoping

Case 6: Stoping last genset

Example

Example for Case 3

Example for Case 4

104

The following generally applies:
There is sfill no GCB connected in the group.

IF [Pyt s = Prrocna > P the first engine starts. (c)

At least one GCB in the group is closed.

If [P > P

the next engine starfs. (d)

GN.actual.tot + reserve.parallel rated VOV]

At least two GCBs in the group are closed.

If [P +P 4P

< P\o'ed VOV] a e”giﬂe SfOpS_ [e)

GN.act.fot + Preserve parallel hyst rated

Only one more GCBs in the group are closed.

If P N <P,..-P,.] the last engine stops.

NT.setpoint - GN.actual.tot

The real power supplied by the mains, which is to be adjusted, is O kW. This value is
entered into the sefpoint value screen [see chapter "Controllers’) as "BOOOOKW" [corre-
sponds fo "LOOOOKW"). The reserve power in the systfem should be 40 kW. The power hys-
teresis should be 20 kW. Three gensefs are to be operated within the group. he rated
power of a gensef is 200 kW. The minimum power of a genset should be 30 kW.

P..=200kW ... .. Rafed power of a genset.

Py e Total of the rated power values of the gensefs with closed GCB's.
P..,.=30kwW ... Minimum power of a genset.

P Current mains power.

P pom = BOOOO kW . setpoint mains power

Pesuu = 40 kW reserve power in operation in parallel with the mains
P.=20kW. ... power hysteresis

No. GCB................ number of closed power circuit breakers

Power supplied by the mains, with which the first engine is sfarted:

P
P

< PNT sefpoint | start.gen”

<O kW - 30 kW = -30 kWW = BOO30 kW.

NT.actual

NT.aciual

The power supplied by the mains must be af least 30 kW in order for the first engine fo
start. This is then operated with @ minimum power of 30 kW.

Generator real power, at which the second engine s starfed:

PGN actual > P

P

oo™ (Prosone Purc”e\/ No. GCB).
> 200 kW = (40 kW / 1) = 160 kW.

GN.aciual

If the generator real power exceeds 160 kW, negative deviation from the pre-specified re-
serve power has occurred. As a result of this, the next engine is sfarted.
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Example for Case 4

Example for Case 5

Example for Case 5

Example for Case 6

f.) Isolated operation
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Generator real power of each individual genset, at which the third engine is started:

Pewacwu\ >P (P cscwnpcouc\/ No. GCB)-P ..

P > 400 kW — [40 KW / 2] - 200 kW = 180 kW.

If the generator real power of both gensets exceeds 360 kW [each genset supplies more
than 180 kW), negative deviation from the pre-specified reserve power has occurred. As a
result of this, the next engine is sfarted.

Generator real power of each individual genset, at which one genset is stopped:

PGN actual.tot < rated.tot | reserve parallel " Miated hyst*
Pt < éOO kW - 40 kW - 200 kW - 20 kW = 340 kW.
(Periacnss < Porsomnars) / No. GCB = 340 kW / 3 = 113.3 kW.

If the generator real power of the three gensets falls below 340 kW (each individual gen-
sef below 113.3 kW), one engine is stopped. Affer one engine has been stopped, the in-
put reserve power is sfill available.

Cenerator real power of each individual gensef, at which one of the two engines is
stopped:

PGN actual.fot < Prclod fof Prcscrvc parallel i Prmcd B Physr
P < 400 kW - 40 kW - 200 kW - 20 kW = 140 kW.
(Peion < Porvoonan) / No. GCB = 140 kW / 2 = ZO kW.

If the generator real power of the two gensets falls below 140 kW (each individual genset
below 70 kW), one engine is stopped. After the engine has been stopped, the input re-
serve power is still available.

Generator real power, at which the last engine is stopped:

<-

GN.actual PNT sctpomr+ PNT actual + Psmn gen - hyst*

P <-OkW + O kW + 30 kW - 20 kW = 10 kw.

GN.actual
If the generator falls below its minimum real power minus hysteresis, the engine is sfopped.
The power incoming from the mains therefore remains at the value which is to be confrolled
until just prior to stopping. Following stopping, the power supplied by the mains increases

10 kW.

The load-dependent start/stop function is activated when, for every genset

«  the "AUTOMATIC" mode has been selected and

 dllinputs, such as sfart/stop power, start/stop delays, frequency sefpoint values are
identical for all gensets involved and

* one or both input screens "load-dependent stop/start on terminal 3/5" has been set to
"ON" and

* the input screens "load sharing” or "var sharing" have been set o "ON" and

+ the same rated power is available to all gensets.



Reserve power
isol.op. 0000kW

. NOTE

Reserve power for load-dependent start/stop (isol. op.)  0..9,999 kW

Starting of an additional engine is determined via the reserve power. The reserve power
results from the currently available total generator rated real power (generator rated real
power x number of closed generator power circuit breakers) and the current total genera-
tor actual real power. If the current fotal generator real power is deducted from the cur-
rently available fotal generator rated real power, this results in the system's reserve power.
If negative deviation from this reserve power occurs, the next engine is started.

Total generator rated real power
- Tofal currently available generator actual real power

= Reserve power

The reserve power should be selected in such a manner that the expected load surges can be covered by

the genset.

Add-on delay

isol.op.

000s

Shed-off delay

isol.op.

000s

106

Case 7: Engine start
Case 8: Engine stop

Example

Example for Case 8

Start delay for load-dependent start/stop 0..999 s

Starting may be delayed even if the engine's start power has been reached. In order to
avoid starting the engine in the event of shorHerm load switch-ons, a start delay time may
be input in seconds. The start power must therefore be present without inferruption during
this period of time, in order o ensure that the engine is starfed.

Stop delay for load-dependent start/stop 0..999 s

Stopping can be delayed even if the engine's stop power has been reached. In order fo
avoid switching the engine off in the event of shortterm load inferruptions, a stop delay
fime may be input in seconds. The stop power must therefore be present without interrup-
tion during this period of time, in order to ensure that the engine is stopped.

The following generally applies:

IF[P +>P__ ]the engine stars. (f

GN.actual.fof + reserve.isolated

If [P +P +P +P +<P

reserve.isolated hyst rated rated VOV]

S the engine sfops.
Two gensets are used in isolated operation in parallel with other gensets. One genset
should always be in operation.

P.=200kW ... Rated real power of a genset.
P = 60 kW

Reserve.isolated

P =30kwW

hyst

Generator real power, at which the second engine s starfed:

PGN actual > Pro'ed fof P'eserve isolated *

Py > 200 KW - 60 KW = 140 kW.

If the generator real power exceeds 140 kW negative deviation from the prespecified
minimum reserve power occurs. As a result of this, the next engine is started.
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4.11.2

Example for Case 9

a.) Automatic start/stop

CHP temp.depend.
at ter.3 ON

Generator real power, at which the second engine is stopped:

GN.actual.tot < rated.tot - reserve. \so\crcc_ rated - hyst*
P < 400 kW - 60 kW - 200 kW - 30 kW = 110 kW.
GN.acal < PGNocruoHor / No. GCB=110kW / 2 = 55 kW.

If, in the case of outgoing isolated load, the fotal actual generator real power is reduced fo
such an extent that one genset is sufficient fo ensure the reserve power, the second engine
is stopped.

Temperature dependent start/stop [PCM1x/H]

CHP temperature dependent start/stop on terminal 3 ON/OFF

CHP temp.depend.
at ter.5 ON

ON......... If this mask is active and the confrol input "Automatic 1" is connected fo termi-
nal 3 a femperature dependent start/stop operation is carried out. If termi-
nal 5 is simultaneously connected, terminal 3 has priority. The start/sfop is
performed via analog input 2.

OFF.......... No automatic start/stop operation is carried out via ferminal 3 depending on
the femperature.

CHP temperature dependent start/stop on terminal 5 ON/OFF

CHP start-up
temperat. 000°C

ON....... If this mask is active and the confrol input "Automatic 2" is connected fo termi-
nal 5 a femperature dependent start/stop operation is carried out. If termi-
nal 3 is simultaneously connected, terminal 3 has priority. The sfart/stop is
performed via analog input 2.

OFF.......... No automatic start/stop operation is carried out via ferminal 5 depending on
the temperature.

Even if temperature dependent start/stop is switched off on both terminals, the subsequent
screens of this option are displayed.

CHP switch-on temperature 0..255 °C

CHP shut-down
temperat. 000°C

The temperature at which the engine is to be started is set in this mask. If this value is not
reached, the engine sfarts automatically and runs until the switch-off temperature is
reached.

CHP switch-off temperature 0..255 °C

CHP start-up
delay 000s

The temperature at which the engine is to be stopped is set in this mask. If the value is
reached or exceeded, the engine stops automatically.

CHP switch-on delay 0..255 s

HB_PCL1/PCM1-M/PCM1-G_09.04_GB

In order for the engine to be started, uninterrupted, negative deviation from the switch-on
femperature must occur for at least the period of time set in this mask. If the actual value
exceeds the threshold value within this period of time, calculation of the time is re-started
(this delay time applies both to switching on and switching off.



b.) Temperature dependent power reduction

reduce of load

Temperature level 1 for the power reduction 0..255 °C

If the value set here is reached, the first level of the temperature dependent power reduc-
tion takes effect. The power reduction is performed via analog input 2.

Temperature level 2 for the power reduction 0..255 °C

If the value set here is reached, the second level of temperature dependent power reduc-
tion takes effect. The power reduction is performed via analog input 2.

Magnitude of the power reduction, level 1 and level 2 0..100 %

step 1 at 000°C

reduce of load

step 2 at 000°C

reduce of load

per step 000%
4.11.3

Mains error -
stop eng.

ON

If the set value for temperature dependent power reduction is reached (level 1 and
level 2], the generator power is reduced each by the value set here as a percentage of
the generator rated power. The power reduction is performed via analog input 2.

Stop of the engine at mains failure [PCM1-G]

Engine stop at mains failure ON/OFF

108

ON.......... If the mains fails for af least the time of the emergency power start delay and
the discrefe input "Enable MCB" (terminal 53) is sef (the mains parallel opera-
tion is enabled), the engine is sfopped. Once the mains refurns and the mains
seftling time has expired, the engine is starfed and the GCB is synchronized.

OFF.......... If the mains fails for at least the time of the emergency power start delay and
the discrefe input "Enable MCB" (terminal 53) is sef (the mains parallel opera-
tion is enabled), the GCB is opened. The engine is running in idle mode.
Once the mains retums and the mains seftling time has expired, the GCB is
synchronized.
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4.11.4  Remote control via interface - Guidance bus [PCx/H]

. NOTE

For remote acknowledgement of alarms you have to carry out first a remote stop in idle mode. If this
confrol is in isolated operation, an acknowledgement combined with a remote start must be sent..

Control via

COM X1X5 ON
Supervision
COMX1X5 EIN

only it COMXTX5 = ON

Ackn. F2,F3 via
COM interf ON

only if COMX1X5 = ON
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Control via interface COM X1..X5 ON/OFF

ON........ Control via the inferface is activated if the ifem confains this option, direct con-
figuration is sef 1o "OFF", the control system is sef to "ON" the operating mode
is set o "AUTOMATIC" and the discrefe input "Automatic 2" (ferminal 5) has
been selected. The engine can be starfed and stopped via "Remote start" de-
scription of the serial interface in the appendix). The generator setpoint real
power and the generator setpoint power factor ¢ may also be transmitted. If
unsuccessful data exchange is defermined, an alarm class 1 alarm s trig-
gered.

OFF.......... The acceptance of control data is rejected. The intemally set power P " is
activated with the discrete input "Automatic 2". At the same time, the infernally
seft power factor ¢ sefpoint is accessed. Interface monitoring is deactivated.

Remote monitoring of the interface ON/OFF

ON......... Remote monitoring of the interface is enabled. If no control signal is received
within 90 seconds (ID 503), a warning alarm of alarm class 1 will be issued.

OFF.......... Remote monitoring of the inferface is disabled.

Acknowledgment of F2/F3 alarms via the interface ON/OFF

ON.......... Alarm acknowledgement of alarms of the alarm classes F2/F3 via the inter-
face is enabled

OFF.......... Alarm acknowledgement of alarms of the alarm classes F2/F3 via the inter-

face is disabled. Acknowledgment can be performed via the discrete input
"Acknowledgment" (ferminal &) or via the push button "RESET".



4.11.5 Power circuit breaker configuration

Configurebreaker Configuration of the power circuit breakers ON/OFF
YES

Various groups of parameters are placed together in blocks o allow you to navigate

through the large number of configuration screens more rapidly. Selecting "YES" or "NO

has no effect on whether or not control or monitoring efc., is carried out. The input merely

has the following effects:

YES ... The configuration screens in the next block are displayed and can either be
viewed ("STATUS / ALARM" push-button) or modifications can be made to the
parameters ['PARAMETER", "U SELECT" or "STATUS / ALARM" push-button). A
decision is not made on whether the parameters are processed or not.

NO........ The parameters in the next block are not displayed, cannot be modified and
are therefore skipped.

4.11.6 Power circuit breaker logic

. NOTE

You can change between two breaker logics via the discrete input "Breaker logic via discrete input'
(description on page 132). The desired standard breaker logic is configured via the following mask. If the
discrete input terminal 62 is configured to "Control input" ([parameter is ON) and if is there is a signal to
the terminal the described breaker logic is used (see chapter 4.15.3 “Sefting the control inputs” af
page 135). If the signal is reset, the breaker logic of the following mask is valid again. Therefore it is
possible during the operation i.e. fo change between the breaker logic "PARALLEL" (automatic
synchronizing) and "EXTERNAL" [manual synchronizing.

Breaker logic: The itfem automatically controls the two power circuit breakers [MCB and GCB). In this
9 I.’ARALI.EL case, up fo five confrol functions (modes) may be selected. These are: EXTERNAL, PARAL-

110

LEL, OPEN TRANSIT, CLOSED TRANSIT and INTERCHANGE.
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a.) Version PCL1 & PCM1-M

STOP |

TEST

MANUAL

AUTOMATIC

EXTERNAL

CB logic "External”

In this operating mode, the MCB and the GCB are operated in "MANUAL" mode only. In operation in parallel with the mains,
uncoupling from the mains is carried out via the MCB or the GCB in the event of mains faults. The power circuit breakers are
not aufomatically closed in emergency power operation. Emergency power operation in accordance with DIN VDE 0108 is
not therefore possible in this power circuit breaker logic.

The GCB is
opened.

The GCB and the MCB are not oper
afed. Exception: The circuit breakers
are opened for decoupling from the
mains.

The MCB and the GCB can be manu-
ally switched on and off without syn-
chronization. The circuit breakers are
opened for decoupling from the mains.

The GCB is opened for stopping or for de