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AWC 400 base unit

1. AWC 400 base unit
1.1 About the base unit

1.1.1 System specifications
The AWC 400 is designed as a highly flexible, modular process controller covering the special demands of
wind power plants in terms of reliability, robustness and flexibility.

Technical specifcations

ol b
o b
on b

Operating temperature -25...70°C
Storage temperature -40...85°C
Reference temperature 15...30°C

Climate

552C 97% RH condensing
To |IEC 60068-2-30 Db

Vibration

DNV class A+C
2.0mmpp..: 3.0...13.2Hz
0.7g: 13.2...100Hz
6.0mmpp:3.0...13.2Hz
2.1g: 13.2...50Hz

To IEC 60068-2-6 Fc

Shock

50g, 11msec., half sine
To IEC 60068-2-27 Ea

EMC/CE

To EN 61000-6-1/2/4

Protegction class

IP 20

Material

Plastic headers acc. UL94-V0, Al-case, steel cover plates

DEIF A/S
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Power and Control Module

2. Power and Control Module
2.1 PCM 4-3

2.1.1 PCM 4-3 module specifications

The PCM 4-3 module is the main CPU in the AWC 400 series which hold the application for the wind power
plant. The PCM 4-3 module includes the most used field buses for easy integration og communication interfa-
ces in a given application.

Power and control module

Tx
ARCNET
Rx

[®
O
O
O
3
[®
O
O
O
S
[
O
O
O
O
Ol

Power supply

Power IN 18...36V DC, max 6A

Output

Digital relay output (NO) 24VDC 8A

Input Digital input designed for potential-free contacts.
Open/Close 5V/7.5mA

Interface 3 x CAN: Independent CAN bus lines 125/250kbps
1 x RS422/485 port : 4,800 — 57,600:Baud
1 x ARCNET port either electrical or optical connection: 2.5 Mbit
1 x Ethernet port: 10/100 Mbit
1 x Display port (TTL): 4,800~ 57,600 Baud

Service USB service interface
256,000 Baud

Processor 180MHz

Operative system | Linux 2.6

PLC run-time CoDeSys V213, (optional)

Storage 64MBSD RAM

32Kb non-volatile RAM
16 MB FLASH'shared for program memory and data storage

Programming

ANSI C/C++
IEC61131-3 (IL, SFC, FBD, ST, LD)

Size

8TE (40.64 mm)

DEIF A/S
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Power and Control Module

2.1.2 PCM 4-3 wiring

‘ () Pcmas ‘
@ HDPo:ver 0—+ Supply
Supply voltage
b NDD = upply voltag 2—<>—-Supply
® D
Q O OUT 3
—o0—+S |
Olll~ b Relay output 4 uppYy
Olll=b —o{ 71 - Supply
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Oll=p] ™ 5 -
7 Digital input 6
(O Power
(O ARCNET
Display
Ethernet
() rE.G.120Q
@ Service 5 485 ports.
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O Tx
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O |r cant 125 A CANH
ARCNET 26 " ()
— T I
of~Fl[omar] 7 I L 27, W\ canL
Olll=p || OI&P |- |l | 1 28, Shield
O[I]lg) OI]]lg) z|z 29 Do not
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D op
e ESH N
A= || Ssr | © ! t—% 1/ DATA-(B) I |
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. I
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Olli& I !
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I 24 connect | 23 |
j | 24 |
| —————0— |
I I
S, |
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Power and Control Module

2.1.3 PCM 4-3 terminal specifications

Terminal Description
1 +Supply +24VDC
2 -Supply ovDC
3 Relay output Watchdog function
4 Relay output Watchdog function
5 Digital input Input
6 Digital input Input
7 DATA+(A) ARCNET positive signal
8 | Shield Cable Shield
9 DATA-(B) ARCNET negative signal
10 | - No connection
11 |- No connection
12 | - No connection
13 [ RS485: DATA+(A) RS485 positive signal
RS422: RxD-A RS422 positive receivesignal
14 | RS485: Shield Cable Shield
RS422: RX shield RS422 Receive shield
15 | RS485: DATA-(B) RS485 negative signal
RS422: RxD-B RS422 negative receive signal
16 | RS485: - No connection
RS422: TxD-A RS422 positive transmit signal
17 | RS485: - No eonnection
RS422: TX shield RS422 Transmit shield
18 | RS485: - No connection
RS422: TxD-B RS422 negative transmit signal
19 | DATA+(A) loop throughymulti drop RS485 positive signal loop through from terminal 13
RS422: - No connection
20 | RS485: Shield Cable Shield
RS422: - No connection
21 | DATA-(B) RS485 negative signal loop through from terminal 15
RS422: - No connection
22 | - No connection
23 4 - No connection
24 | - No connection
25 | CAN-H CAN 1 H input
26 | Shield Cable Shield
DEIF A/S Page 6 of 36
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Power and Control Module

Terminal Description
27 | CAN-L CAN 1 L input
28 |- No connection
29 |- No connection
30 |- No connection
31 [ CAN-H CAN 2 H input
32 | Shield Cable Shield
33 | CAN-L CAN 2 L input
34 |- No connection
35 | - No connection
36 |- No connection
37 | CAN-H CAN 3 H input
38 | Shield Cable Shield
39 | CAN-L CAN 3 L input
40 | - No connection
41 | - No connection
42 | - No connection
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3. Distributed 1/0 and field bus controller

3.1PCM 44

3.1.1 PCM 4-4 module specifications

The PCM 4-4 module is typically used as a distributed controller in a wind power plant.

Distributed 1/0 and field bus controller

Power supply

Power IN 18...36V DC, max 6A

Output

Digital relay output (NO) 250VAC/24VDC 8A

Input

Digital input designed for potential-free contacts.
Open/Close 5V/7.5mA

Interface

@ Power
@ ARCNET

3 x CAN: Independent CAN bus lines 125/250kbps

1 x RS422/485 port: 9,600 — 57,600 Baud

1 x ARCNET port either electrical or optical connection: 4,800 — 57,600
Baud

1 x Display port (TTL): 4,800 — 57,600 baud

Service

USB service interface
256,000 Baud

Storage

2 MB RAM

32Kb non-volatile RAM

1 MB FLASH

Size

Sla
[SLgs
igs
igs
L
SHEE
——
Sigs
LR
Lgs
igs
S

@

8TE (40.64 mm)

DEIF A/S

Page 8 of 36



AWC 400 data sheet 4921240388 UK

Distributed 1/0O and field bus controller

3.1.2 PCM 4-4 wiring
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Distributed I/O and field bus controller

3.1.3 PCM 4-4 terminal specifications

Terminal Description
1 +Supply +24VDC
2 | -Supply -24VDC
3 Relay output Watchdog function
4 Relay output Watchdog function
5 Digital input Input
6 Digital input Input
7 DATA+(A) ARCNET positive signal
8 | Shield Cable Shield
9 DATA-(B) ARCNET negative signal
10 | - No connection
11 |- No connection
12 | - No connection
13 [ RS485: DATA+(A) RS485 positive signal
RS422: RxD-A RS422 positive receivesignal
14 | RS485: Shield Cable Shield
RS422: RX shield RS422 Receive shield
15 | RS485: DATA-(B) RS485 negative signal
RS422: RxD-B RS422 negative receive signal
16 | RS485: - No connection
RS422: TxD-A RS422 positive transmit signal
17 | RS485: - No eonnection
RS422: TX shield RS422 Transmit shield
18 | RS485: - No connection
RS422: TxD-B RS422 negative transmit signal
19 | DATA+(A) loop throughymulti drop RS485 positive signal loop through from terminal 13
RS422: - No connection
20 | RS485: Shield Cable Shield
RS422: - No connection
21 | DATA-(B) RS485 negative signal loop through from terminal 15
RS422: - No connection
22 | - No connection
23 4 - No connection
24 | - No connection
25 | CAN-H CAN 1 H input
26 | Shield Cable Shield
DEIF A/S Page 10 of 36
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Distributed I/O and field bus controller

Terminal Description
27 | CAN-L CAN 1 L input
28 |- No connection
29 |- No connection
30 |- No connection
31 [ CAN-H CAN 2 H input
32 | Shield Cable Shield
33 | CAN-L CAN 2 L input
34 |- No connection
35 | - No connection
36 |- No connection
37 | CAN-H CAN 3 H input
38 | Shield Cable Shield
39 | CAN-L CAN 3 L input
40 | - No connection
41 | - No connection
42 | - No connection
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Input and Output Module

4. Input and Output Module

4.1 10M 4-2

4.1.1 IOM 4-2 module specifications
IOM 42 is a highly flexible 10 module which holds the most commonly used IO signals used in a wind power
plant. IOM 4-2 is designed for the rough environment in a wind turbine and all input and output are protected

by optical insulation from other potentials.

40 channel multi-function 1/0 module with analogue inputs, temperature inputs, digital inputs, fre-
quency counter inputs, analogue outputs and digital outputs

UU U U U u Uy

00000000000
0000000000

12 digital inputs Input 9...36V DC or -9...-36V DC with reference to com-
mon.
Impedance | App. 2.4 kQ
Insulation | Optically insulated from other potentials 550V AC
4 frequency/digital inputs | Input 9...36V DC
Impedance | App. 2.4 kQ
Insulation | Each input are optically‘insulated from other poten-
tials with 550V AC
Frequency | 0 ..220kHz. (Internal frequency divider for frequen-
cy.>1KHz)
Duty cycle | >40%at 1...20kHz; >20% at 500Hz
Resolution | 0.8uSec. (1.25MHz sampling rate.)
10 digital outputs Supply External supply 9...36V DC.
\/oltage Voltage drop <1V according to external supply
Current 0...200mA source or sink for each output
Insulationy | Optically insulated from other potentials 550V AC
Protection | Current limited for short-circuit protection or ther-

mal overload. In case of a short circuit or a thermal
overload of the output stages, a signal is gener-
ated to the PCM main controller, so the application
can take a controlled action.

DEIF A/S
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Input and Output Module

- continued from previous page -

40 channel multi-function 1/0 module with analogue inputs, temperature inputs, digital inputs, fre-
quency counter inputs, analogue outputs and digital outputs

6 temperature inputs

UUU U U Y Ug U

Sensor type PT100, PT1000 or NiCr-Ni thermocouple sen-
sor

Range -50 to 200°C for PT sensors; -50 to 1000°C
for NiCr-Ni sensors

Wire 2-, 3- or 4-wire connection for PT sensors

Cable error Open input and short circuit are deteeted.
(Only open for NiCr-Ni sensors)

Resolution 0.1°K

Accuracy (4-wire)

0.5°K at reference temperature:
2.0°K at operational temperature.

Accuracy (2 or 3-
wire)

1.0°K at reference temperature.
2.5°K at operational temperature (2-wire only
when cables are shorter than 1m).

Accuracy (NiCr-Ni
sensor)

5/0°Keat reference temperature.
2040°K. at operational temperature.

Insulation Same potential as analogue inputs and ana-
logue outputs. Optically insulated from other
potentials 550V AC.

8;: _;8 'l | 4 analogue inputs Input type =20mA ... 20mA or -10V ... 10V
§ 'E% E Impedance App. 50Q (mA-input) / 10 kQ (V-input)
8:. ;8 i Resolution 16 bit
8 58 : Accuraey 0.5% of full range input (40mA/20V) at refer-
Ord ence temperature.
1.0% of full range input (40mA/20V) at opera-
tional temperature.

- Insulation Same potential as analogue outputs and tem-
perature inputs. Optically insulated from other
potentials 550V AC

2 W |4 analogue outputs | Output -20mA ... 20mA

Load 0...500Q

- Resolution 12 bit

Accuracy 0.5% of full range output (40mA) at reference
temperature.

1.0% of full range output (40mA) at operation-
al temperature.

Insulation Same potential as analogue inputs and tem-
perature inputs. Optically insulated from other
potentials 550V AC.

Size 6TE (30.48 mm)

DEIF A/S Page 13 of 36
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4.1.2 IOM 4-2 wiring
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Input and Output Module

T4

5
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“““ onaflomap| | ——=—-

All onsplomsp AI3
@IE1@lk]g

""" omepomsp| |~~~

Al2 OlsplOmsp Al4
Oll=plolzr

_____ op op - ==

AO1 8 538 ar AO3

AO2 8 gjg gz AO4
S G

51~~~ | [Coeroner| | o7
Ollspollzr
Of&r|om8p
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Di6___| |Odepjonsy
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i Ol P[P
=2~ | cnstlonst
_____ OI&P IO

DIINEY | DO SUP+

DOB
Onep
SR
=P

ongp|| _ _Dboio

Ollsr| | 59 Sup-

6 Temperatures inputs

2 wire
—O Tx.1

O Tx.2

O Tx.3

———O Tx.4

Ni Cr Ni

4 wire

3 wire
—O Tx.1

,——o0 Tx.2

Tx.3

Tx.4

4 Analogue inputs

Alx.1

.
+20 mA ( i )
=0 Alx.2

O Alx.3

4 Analogue outputs

+10V

Intern

+——— 0 DICOM

|—O DIx

NPN DI COM| . 29 69

_ |-

DI COM

Elx. 2 Z: Fix.1
FIx.2

NPN
10 Digital outputs
9 P Intern
DOx.1 O—— DO SUP+ ]
PNP DO SUP+|” 34 74 ~|DO SUP+
+
1
- Eﬁ
DO SUP-| 4080 |DO SUP-
DO SUP- DOx.1 o———
NPN
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4.1.3 IOM 4-2 terminal specifications

Terminals Description
1-4 T Temperature 1
4-8 T2 Temperature 2
9-12 | T3 Temperature 3
41-44 | T4 Temperature 4
45-48 | T5 Temperature 5
49-52 | T6 Temperature 6
13-15 | A1 Analogue Input 1 13-14 using -20..+20mA input 14-15 using -10..+40\ input
16-18 [ Al2 Analogue Input 2 16-17 using -20..+20mA input 17-18 using -10..+10V input
53-55 | AI3 Analogue Input 3 53-54 using -20..+20mA input 54-55 using -10.:+10V input
56-58 | Al4 Analogue Input 4 56-57 using -20..+20mA input 57-58 using -10..+10V input
19-20 | AO1 Analogue Output -20..+20mA
21-22 | AO2 Analogue Output -20..+20mA
59-60 | AO3 Analogue Output -20..+20mA
61-62 | AO4 Analogue Output -20..+20mA
23 DI1 Digital input 1
24 DI2 Digital input 2
25 DI3 Digital input 3
26 Di4 Digital input 4
27 DI5 Digital input 5
28 DI6 Digital input 6
29 DI COM Digital common input reference supply. -24VDC for NPN input signal +24VDC for PNP
input sighal Note terminal 29 and 69 are internally connected
63 DI7 Digital input 7
64 DI8 Digitahinput 8
65 DI9 Digital input 9
66 DI10 Digitaliinput 10
67 DI1 Digital input 11
68 DI12 Digital input 12
69 DhCOM Digital common input reference supply. -24VDC for NPN input signal +24VDC for PNP
input signal Note terminal 29 and 69 are internally connected
30-31 ) FI1 Frequency input 1, NPN or PNP coupling
Digital input 13
32-33 | FI2 Frequency input 2 NPN or PNP coupling
Digital input 14
70-71 | FI3 Frequency input 3 NPN or PNP coupling
Digital input 15
DEIF A/S Page 16 of 36
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Terminals Description
72-73 | Fl4 Frequency input 4 NPN or PNP coupling
Digital input 16
34 DO SUP+ | +24VDC digital output supply. Note: Terminals 34 and 70 are internally connected
35 DO1 Digital Output 1
36 DO2 Digital Output 2
37 DO3 Digital Output 3
38 DO4 Digital Output 4
39 DO5 Digital Output 5
40 DO SUP- | -24VDC digital output supply. Note: Terminals 40 and 80 are internally&eonnected
75 DO SUP+ | +24VDC digital output supply. Note: Terminals 34 and 70 are internally connected
75 DO6 Digital Output 6
76 DO7 Digital Output 7
77 DO8 Digital Output 8
78 DO9 Digital Output 9
79 DO10 Digital Output 10
80 DO SUP- | -24VDC digital output supply. Note: Terminals'40 and 80sare internally connected
DEIF A/S Page 17 of 36
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5. Grid Protection Module

5.1 GPM 4-1

5.1.1 GPM 4-1 module specifications

The GPM 4-1 module is a class 0.5 grid measurement and protection module which can be fully configured
from the main application. All measurements are available for the main application each period of the connec-
ted grid. Two relay outputs can be controlled by any of the protection functions to secure a fast and reliable
disconnection of a generator or other purposes.

3-phase Grid and Generator Voltage and Current measurement(Class 0.5) with configurable grid
protection features like vector jump(A¢) detection

Inputs

2 x Direct Three Phase Voltage Inputs (L1, L2, L3, N)

40...70Hz Max 690Vrms direct. Other range by use of voltage transform-
er../100 or ../110V AC.

Load max 0.5mA or 0.3VA per phase.

Overload: <130% of Un continuously <200% of Un for10s.

External fuse max 2A slow-blow

1 x Three phase current Input(L1; 2, L3)

40...70Hz Current transformer secondany. 1Arms or 5Arms.
Load max 0.4VA per phase.

Overload: 20Arms continuously, <75Afor 10 s, <300 Afor 1 s

Outputs

2 x Digital relay outputs (normally open( NO)) with feedback super-
vision
230VAC, max. 8A

0000000
1]

Certification
class

0.5 measurementof voltage, frequency, current, power, reactive power,
phase ‘angle
Configurable grid/protection functions

Harmonics

Up to 500Hz measured

Galvanic sepa#
ration

O
O
o
on
O
O
O

325KV isolation between voltage measurement inputs individually and
between voltage measurement inputs and all other potentials.

2.2kV isolation between relay outputs and all other potentials

550V isolation between digital inputs (feedback supervision) and all oth-
er potentials

Safety To EN 61010-1 overvoltage category lll, 690V AC, pollution degree 2

Accuracy Acc. to IEC 60688 0.5% at reference temperatures 1.0% at operational
temperatures

Size 6TE (30.48 mm)

DEIF A/S
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Grid Protection Module

5.1.2 GPM 4-1 wiring

GPM4-1
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0000
18 17 16 15
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CT BEFORE
NNECTING
INAL 1...6

Q

Current input

L1 L2 L3 N
1 sl
2 s2
sl
D
S5 sl
(‘I\_c s2 ?
Voltage generator L1 L2 L3 N
L o7 N
LS A

Voltage grid

— _&S — A\ Gen breaker

Breaker on (R1)

Breaker off (R2)

Breaker feedback

%o—/j Breaker on (R1)
=5
22, - ] Breaker off (R2)
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Grid Protection Module

5.1.3 GPM 4-1 terminal specifications

Terminal Description
1 L1-S1 Current Line 1 S1 connection of current transformer
2 L1-S2 Current Line 1 S2 connection of current transformer
3 L2-S1 Current Line 2S1 connection of current transformer
4 L2-S2 Current Line 2 S2 connection of current transformer
5 L3-S1 Current Line 3 S1 connection of current transformer
6 L3-S2 Current Line 3 S2 connection of current transformer
7 L1 Generator Line 1 voltage input
8 L2 Generator Line 2 voltage input
9 L3 Generator Line 3 voltage input
10 N Generator Neutral input
11 L1 Grid Line 1 voltage input
12 L2 Grid Line 2 voltage input
13 L3 Grid Line 3 voltage input
14 N Grid Neutral input
15-16 R1 Relay output 1
17-18 R2 Relay output 2
19 1 R1 feedback input
20 COM Common
21 2 R2 feedback input
DEIF A/S Page 20 of 36
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5.2 GPM 4-2

5.2.1 GPM 4-2 module specifications

The GPM 4-2 module is a class 0.5/1.0 AC/DC voltage measurement module which can be fully configured
from the main application. All measurements are available for the main application. Two relay outputs can be
controlled by any of the protection functions to secure a fast and reliable disconnection of a generator or other
purposes.

3-phase Grid Voltage measurement (class 0.5) with configurable grid protection features like vector
jump (Ae) detection, and 3 individually separated High Voltage DC inputs.

Inputs Direct three-phase voltage inputs (L1, L2, L3, N)
40...70Hz Max 690Vrms direct. Other range by usé of voltage
transformer ../100 or ../110V AC.

Load max 0.5mA or 0.3VA per phase.

Overload: <130% of Un continuously <200% of Un for 10s.
External fuse max 2A slow-blow

3 x High Voltage DC Inputs. (Individually galvanic separated)
0...600VDC direct.

Load max 0.5mA.

Overload: <110% ofsUn continueusly <150% of Un for 10s.
External fuse max 2A slow-blows

Outputs 2 x Digital relay outputs (normally open( NO)) with feedback
o[l supervision
' 230VAC, max. A0A

Certification 0.5 measurement of AC voltage, frequency and phase

class 1.0.measurement of DC voltage

Configurable grid protection functions

o F
8]
Q]

Harmonic$ Up to 500Hz measured

2

Galvanic sepa- |[)3.25kV isolation between voltage measurement inputs individually
ration and between voltage measurement inputs and all other potentials.
2.2kV isolation between relay outputs and all other potentials

550V isolation between digital inputs (feedback supervision) and all

other potentials
[® Safety To EN 61010-1 overvoltage category Ill, 690V AC, pollution degree
2
Accuracy Acc. to IEC 60688:

AC voltages: 0.5% at reference temperatures 1.0% at operational
temperatures

DC voltages: 1.0% at reference temperatures and 2.0% at opera-
tional temperatures

Size 6TE (30.48 mm)
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5.2.2 GPM 4-2 wiring
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Grid Protection Module

)

(V) ePma-2 VAC
© L1 L2 L3 N
p 1
%EH B 1 } Ay
o
Of~p| 12 2o {71
ol 3
Of~p 3 —o{ /1
o b ]
O~ ;D N —o{ /1
oD + = o7 e
@I bbci =DC1
Ol - L o7}
O~p + LolZ7
O[] ppc2 =
oll=b) - Loz
7
RN
Q[m D + 9
QO[] ppcs c3
Cll=p -
7
O O Relay 1-2 Rel ut
T '
=] Breaker on (R1)
d R1
Ofl~p, z o .
8E abl ., , N
B Breaker off (R2)
) 14 .
O O Feeangek 12 Breaker feedback
15 -
. 1 ic _l Breaker on (R1)
~ 1o—/—l Breaker off (R2)
©

DEIF A/S

Page 23 of 36



AWC 400 data sheet 4921240388 UK

Grid Protection Module

5.2.3 GPM 4-2 terminal specifications

Terminal Description
1 L1 Generator Line 1 voltage input
2 L2 Generator Line 2 voltage input
3 L3 Generator Line 3 voltage input
4 N Generator Neutral input
5 DC1+ DC voltage 1 positive input
6 DC1- DC voltage 1 negative input
7 DC2+ DC voltage 2 positive input
8 DC2- DC voltage 2 negative input
9 DC3+ DC voltage 3 positive input
10 DC3- DC voltage 3 negative input
11-dec R1 Relay output 1
13-14 R2 Relay output 2
15 1 R1 feedback input
16 COM Common
17 2 R2 feedback input
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Serial Synchronous Interface

6. Serial Synchronous Interface

6.1 SSI 41

6.1.1 SSI 4-1 module specifications

SSI 41 is an interface module which supports SSI encoders and one RS485 interface port. All information
from the SSI and RS485 is available through the CAN interface. SSI 4-1 is designed for supporting the re-
quirement of multiple encoders in a wind power pitch drive system.

Serial Synchronous Interface module with RS485 port and SSI to CAN converter

Power supply

18...36 V, 1A max.

Interface

1 x RS485 port: 4,800-115,200 Baud
1 x CAN bus port: 250kbps

6 x SSI channels:

125/250/1000kHz SSI frequency

8-32 bit resolution

50us-50ms frame delay

Frame error, wire break andysensor specifi¢c error detection
Gray or binary code conversion

24VDC supply output,.max. 50mA,per encoder

Size

6TE (30.48 mm)

DEIF A/S
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Serial Synchronous Interface

6.1.2 SSI 4-1 wiring

® SSl4-1
1
1
DO H?:Po:ver + Supply
Olll~D] = —o0—- Supply
O Power Ssi1
S E 3 __Encoder supply +
O[“mz ®) Rj 4 oClock +
@
SherISpee 5 _ Clock-.
OleP |OmsP 6 o Data +
Of~r | Olsp
OepP |OMP 7  Data-
ssit ][ ssiz 8 _Encoder supply -
SSI3
(s EEH 9 _Encoder supply +
O"m) O g)
Olllep |Ollsp
Olll=p |Ollsp
OlllsP|OLlsP
ofar | of&sp
ofsr|onse
SSI13 SSl 4
(15 e
Ofer | oasp
Ofler |ofsp
Oofsr |ofsp
ofsr | ofspe
Ofar |ofsr
ofgr|ofsr
SSI5 SSI 6
&
} Do not
D4
26 connect
D45

SSI 2

27__Encoder supply +
28 _ Clock +

29 _ Clock - .

30 - Data +

31 _ Data-

32 __Encoder supply.-

SSl1 4
33 _Encoder sl

44 Encoder supply -

RS-485
45

DATA +(A)

E DATA -(B)
48 Shield

49 } Do not
22 5

50 connect
> 5

* Cable end termination resistor E.G. 120 Q
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Serial Synchronous Interface

6.1.3 SSI 4-1 terminal specifications

Terminal Description

1 Supply+ +24VDC

2 Supply- ovDC

3 SSI 1 supply+ 24 VDC encoder supply

4 SSI 1 clk+ SSI 1 clock differential signal+

5 SSI 1 clk- SSI 1 clock differential signal-

6 SSI 1 data+ SSI 1 data differential signal+

7 SSI 1 data- SSI 1 data differential signal -

8 SSI 1 supply- 0VDC encoder supply

9 SSI 3 supply+ 24 VVDC encoder supply

10 SSI 3 clk+ SSI 3 clock differential signal+

11 SSI 3 clk- SSI 3 clock differential signal-

12 SSI 3 data+ SSI 3 data differential signal+

13 SSI 3 data- SSI 3 data differential signal -

14 SSI 3 supply- 0VDC encoder supply

15 SSI 5 supply+ 24\V/DC encoder supply

16 SSI 5 clk+ SSI 5 clogk differential signal+

17 SSI 5 clk- SSI 5 clock differential signal-

18 SSI 5 data+ SSI'5idata differential signal+

19 SSI 5 data- SS| 5 data differential signal -

20 SSI 5 supply- 0VBC encoder supply

21 CAN high CAN signal

22 CAN shield CAN shield

23 CAN low CAN signal

24 Not used

25 Not used

26 Not used

27 SSI 2 supply+ 24VDC encoder supply

28 SSI'2 elk+ SSI 2 clock differential signal+

29 SSI 2/clk- SSI 2 clock differential signal-

30 SSI 2 data+ SSI 2 data differential signal+

31 SSI 2 data- SSI 2 data differential signal -

32 SSI 2 supply- 0VDC encoder supply

33 SSI 4 supply+ 24VDC encoder supply

34 SSI 4 clk+ SSI 4 clock differential signal+

35 SSI 4 clk- SSI 4 clock differential signal-
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Serial Synchronous Interface

Terminal Description
36 SSI 4 data+ SSI 4 data differential signal+
37 SSI 4 data- SSI 4 data differential signal -
38 SSI 4 supply- 0VDC encoder supply
39 SSI 6 supply+ 24VDC encoder supply
40 SSI 6 clk+ SSI 6 clock differential signal+
41 SSI 6 clk- SSI 6 clock differential signal-
42 SSI 6 data+ SSI 6 data differential signal+
43 SSI 6 data- SSI 6 data differential signal -
44 SSI 6 supply- 0VDC encoder supply
45 RS485 data+ RS485 data differential signal+
46 RS485 shield RS485 shield
47 RS485 data- RS485 data differential signal-
48 Not used
49 Not used
50 Not used
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7. Base mounting racks
7.1 Modules

7.1.1 Rack specifications

Rack 18TE
18TE, 1 10-slots
[s=] o o
:
2 o o
s 8
<’
o o C
|
(@] Q
o o o | o o
130.5
146.7 180.0
Rack front view (mm) Rack side view (mm)
No. of modules 1 PCM4-X, 1 1/0O module
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Base mounting racks

Rack 24TE

24TE, 2 IO-slots

[© rews O =

Advanced Wind turbine Controller ‘ @ 0

AWGC 400

§
o]
o]
o]

190.50

266.00

180.00

Rack front view (mm)

Rack side view (mm)

No. of modules

1 P€M4-X; 2.1/0 modules

Rack 30TE

30TE, 3 10-slots

190.50

266.00

© _J©=
© ©
o
-l
Q [©]
I [o
194.13
210.47

180.00

Rack front view (mm)

Rack side view (mm)

No. of modules

1 PCM4-x, 3 1/0O modules
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Rack 42TE

42TE, 5 10-slots

190.50
266.00

== = o o o

254.34

270.68 180.00

Rack front view (mm) Rack side view (mm)
No. of modules 1 PCM4-x, 51/O madules
Rack 60TE
60TE, 8 I0-slots

SR (= (=N (=N =R =R =N =R = 5 s
! 862,00 | ‘ 180.00 !
Rack front view (mm) Rack side view (mm)
No.of modules 1 PCM4-x, 8 1/0 modules
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8. Wind Turbine Application Development
8.1 Software packages

8.1.1 AWC 400 C/C++ development package

Wind Turbine Application Development

C/C++ programming Eclipse based development Package One ¢lick
from project to running program on AWC Prepared
for Garrad Hassan C/C++ Control Strategy Integra=
ted DEIF HMI solution Online Debugging

AWC 400 C/C++ development package Eclipse IDE
e . GNU C/€++ Compiler
e  GDB)Online Debugger

G S e Make system
«D>7=  ANSI y
C/C++ AWC 400 component and system setup
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8.1.2 IEC61131-3 programming

Wind Turbine Application Development
c—— = — [ |EC61131-3 PLC programmed based on CoDeSys

]
B DEIF Turbine 5
| TORBTNE STARTING

Programming languages

Instruction List(IL)

Sequential Function Chart(SFC)

Function Block Diagram(FBD)

Structured Text(ST)

Ladder Diagram(LD)

ANSI C/C++ (via AWC 4004C/C++'develop-
ment package)

Multilanguage help in Chinese, German and Eng-
lishProgrammed via Ethernet connection(TCP/IP)
Download of bebt projects and source code Inte-

grated PLC and task configuration Integrated HMI
visualization Web visualization on PanelPC or re-
mote yia TCR/IP Onlihe debugging and Sampling
Trace Integrated.Simulation

AWC 400 CoDeSys package CoDeSys V2.3DEIF AWC 400 Target Support
Package (TSP)

'R
CoDeSys
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Wind Turbine Application Development

8.1.3 Supported software features

Software

AWC 400 C programming

AWC 400 CoDeSys+webvisualization

PLC runtime

CoDeSys V2

Programming

IEC61131-3 - IL, LD, SFC, FBD, ST
- CoDeSysV2
C/C++ ANSI C/C++ Yes as FB components

Eclipse based IDE

Eclipse based IDE

Communication drivers

Modbus (RS485 or TCP/IP)

CAN layer 2

CANopen Master/Slave

Serial communication (RS422/RS485)

Socket communication (UDP/TCP/IP)

SSI - Serial Synchronous Interface

Profibus via CAN convVerter

MATLAB/Simulink interface DEIF PLC Link
C code generation Yes

IEC 61131-3 Structured Text Yes
generation

FLEX / GH Bladed Interface Yes

Visualization

DEIF HMI solution (TCP/IP) or CoDeSys
Web-visualisation

DEIF HMI solution (TCP/IP)

System Configuration

Device Handling

Software (DEIF 10 Handler) | CoDeSysV2 PLC Configuration

Configuration

Web based Read device status, Manage Access, Change IP address,
View Electronic ID

Visualisation Designer

Via Software (DEIF HMI)

CoDeSysV?2 Visulisation

Scope/Trace

DEIF tool

Yes (Trace in CoDeSysV2)

DEIF A/S
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HMI visualisation tool
DEIF HMI Client software (TCP/IP) PanelPC and remote HMI client (communication via TCP/IP)

Requires Windows CE, Windows XP or later

SCADA/Park communication

IEC 61850 (MMS Server) On request
IEC 61400-25 Yes, Via DEIF Park Gateway
OPC Interface (OPC-XML-DA) Yes, Via DEIF Park Gateway
OPC-UA On request

Wind Turbine Park SCADA / Power Management
Wind Turbine SCADA solution Yes

Park Power Management solution Yes
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9. General information
9.1 Legal information and disclaimer

9.1.1 Open source software

This product contains open source software licensed under e.g. the GNU General Public License (GNU GPL)
and GNU Lesser Public License (GNU LGPL). The source code for this software can be obtained by contact-
ing DEIF A/S at support@deif.com. DEIF A/S reserves the right to charge for the cost of this service.

9.1.2 Disclaimer
DEIF A/S reserves the right to change any of the contents of this document without prior notices

The English version of this document always contains the most recent and up-to-date information aboutthe
product. DEIF does not take responsibility for the accuracy of translations, and translationsimight not be up-
dated at the same time as the English document. If there is a discrepancy, the English version prevails.
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