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WARNINGS AND COMMISSIONING INFORMATION

4 HAZARDOUS VOLTAGES. )
DO NOT OPERATE WHEN NOT FAMILIAR WITH GENERATORS.

- Check the isolation of the generator windings before installation.
Poor isolation will cause damage to the AVR and dangerous situations for persons.

- The system should not be installed, operated, serviced or modified except by qualified personnel who
understand the danger of electric shock hazards and have read and understood the user instructions.

- Never work on a LIVE generator. Unless there is another person present who can switch off the power
supply or stop the engine.

- Dangerous voltages are present at the voltage regulator board. Accidental contact with live conductors
could result in serious electrical shock or electrocution.

- Disconnect the power source before making repairs, connecting test instruments, or removing or
making connections to the voltage regulator or generator.

- Defects in the generator or AVR may cause consequential loss. Precautions must be taken to prevent
this from occurring.

- The unit should be installed with respect to the environmental specifications as well as the rules
mentioned in the General installation information.

- For safety reasons the voltage level potentiometers are best turned completely counter clockwise in
order to start at the lowest possible voltage.

- Never change the rotary switch or dipswitch settings during operation.

\_"- Never apply supply voltage when generator is not running, unless exciter field is disconnected. J

REVISION HISTORY

- Version Change )
Product|Hardware | Software | Manual Date
Vv1.0.0.0 1.0 1.5 1.0 Jan-2021 First release.
V1.0.1.0 1.0 151 1.0.1 [Nov-2021 Changed default setting for parameter “Global loop gain”
The table provides a historical summary of the changes made to the AVR.
Revisions are listed in chronological order.

- J

The manual does not cover all technical details of the product. Specifications may be modified by
the manufacturer without notice. For further information, the manufacturer should be contacted.
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GENERAL DESCRIPTION T

The AVR has the same outline and functions as the EMRI LXCOS.

The difference between the AVR and the EMRI LXCOS is that the height is reduced by 20mm and
the excitation current is reduced to a maximum of 3.5A continuously.

Other option are available with separate units, see table options.

Nevertheless installation, maintenance and adjustment doesn’t require special application
software. The AVR is protected from the environment by a PUR coating.

4 Available modes of control AVK module
Contstant voltage control
Volt per Hertz control UF

Quadrature voltage droop for parallel operation
Raise / Lower control
0-100% generator current control

0-100% generator voltage control ES
Generator current limiting SR2
Voltage matching CUN
Power factor control (PFC) QPF
kVAr regulation QPF

Field Current Regulation (FCR)

Protection
Generator phase loss & phase sequence
AVR over temperature
Generator over temperature
Generator over voltage
Generator over current
Generator over excitation current
Loss of excitation during PFC
Loss of current sensing during PFC

User adjustable underspeed knee UF
User adjustable under excitation current ER1
User adjustable over excitation current ER1
User adjustable generator current limit SR2

Communication

AVR Status LED
AVR Status contact

\CAN bus J
- Options Terminals | AVK module "
AVR Assistant | Handheld programming and monitor device CAN
DROOPKIT Required for Droop, PF Control, Current Limiting k—1
LX VMA Required for voltage matching Al - A2 CUN
3F-Filter For filtering the generator sensing voltage U-Vv-w TF1-50
DFD7.5 Diode failure detector Separate unit
CLC Cable Loss Compensation unit Separate unit KP
AFD Dual channel AVR for generators Separate unit SB2
RunDect Motor stall protection & End of run-up detection Separate unit
Jump R500 0-20mA shunt for accessoires input ( 0-10Volt ) Al — A2
Jump R121 0-20mA shunt for QPF2 setpoint TH1-TH2
\ 0-20mA shunt for remote adjust s-t J
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GENERAL DESCRIPTION TT

Marine applications:

The automatic voltage regulator has been tested satisfactory in accordance with the relevant
requirements of the Lloyds Register Type Approval System for marine applications.

Lloyd’s Register Type Approval System

Test Specification Number 1 07/15

Certificate : GRO.TA 1605 214 HLR & No. 17.30044

Defence / Navy applications NSN 5963-17-126-7799, HG H2H29

Smart-grid:

The automatic voltage regulator is compliant for applications in generators - power generation sets
which should meet:

Smartgrid BDEW Technische Richtlinie ,Erzeugungsanlagen am Mittelspannungsnetz”.
Dynamic grid support.
Low voltage ride through (LVRT).
Under voltage ride through ( UVRT ).
High voltage ride through ( HVRT ).
Contribution to short-circuit.
Reactive power control strategies ( cos ¢ ).

VDE-AR-N-4100:2019-04
VDE-AR-N-4105:2019-04

CE Compliance:

Conductive emission: EN 55016-2-1

Radiated emission: EN 55016-2-3+ A1 + A2 + C1
Electro Static Discharge (ESD): EN-IEC 61000-4-2

Radiated Immunity EN-IEC 61000-4-3 + A1 + A2
Electrical Fast Transient (EFT): EN-IEC 61000-4-4

Surge Immunity: EN-IEC 61000-4-5
Conductive Immunity: EN-IEC 61000-4-6
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ABSOLUTE MAXIMUM RATING

/_Symbol Parameter Condition Min. | Max. | Unit
u,Vv,w Voltage sensing input @®|50Hz, continuous - 450 Vac
50Hz, Intermitted < 30s. - 480 Vac
60Hz, continuous - 500 Vac
60Hz, Intermitted < 30s. - 520 Vac
Burden - 5 VA
11, K1 AVR field current Continuous @or 3.5 Apc
Intermitted < 10s. - 15 Apc
Field resistance @ 70Vc supply @e) 5 - Q
11(+), K1(-) @ 170V ac supply 12 - Q
UH1-UH2 Supply input UH1-UH2, WH1-WH2, 15 | 240 | Vac
VH1-WH2 UH1-VH1-WH1 15 135 Vpe
UH1-VH1-WH1 DC or 25 - 400Hz
Al, A2 Accessories input @TAL(+), A2(-) @ -13 +13 | Vpc
k, | Droop, PFC, Limit CT ®|lIsolated CT > 2VA, Intermitted < 30s. - 1.5 Anc
Tavs Operating temperature | 95% RHD non condensing @ -40 +70 °C
Tstc Storage temperature 95% RHD non condensing -40 +70 °C
Static control accuracy 1 %
@ Always mount with heatsink fins aligned vertically and allow for sufficient airflow.
@ |solated input. ®) See formula for calculating minimum field resistance.
@ |nput resistance is 10KQ. © Depending on voltage selection

\\’ See table below for safe operation area of the AVR. ) For higher continuous excitation current, see standard LXCOS. /

( . )
A Field resistance (Q) > —>4PPly input X V2 (Voc)
N 20 y

4 Stresses above “Absolute Maximum Ratings” may cause permanent damage to the device. )
This is a stress rating only, the functional operation of the device or any other conditions
indicated in the “operation area” of this specification is not implied. Exposure to maximum

\_ rating conditions for extended periods may affect device reliability and lifetime. -

4 Operating Area )

. 340V
Exciter

Field
Voltage
(VDC

200V — o

4.2Q 50 10Q 17Q 22.7Q 97.2Q Q)

Exciter Field Resistance Q

Exciter Field Voltage = Supply input x V2 (Vpc)

- J
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PROTECTIONS

(Fault condition : 1,2, 3,4,5,7,8,9& 10

-

ault condition : 6

Status on : : : : : :
LED Off s o o o o T T T ) .
<T1 T ‘ M ‘
— ‘

Error Level - =} — — ff===1 . oy Unom - -
Operation AVR |
value stop reference stop
P | o | | : voltage .
A b (Optional) (Optional)
. | Lo | | Uminp— -
10 Y N S N O
Contact Off i | : | G Contact Off i | : | G
(C-NO) i i i i i | (C-NO) i i i | i

Status on . ‘ ‘ : :
LED Off Wi o o o T T o ) .
T T ‘

Time 2> Time 2>
Excitation stop after fault condition is default OFF! Excitation stop after fault condition is default OFF!
\For activation see Advanced settings. / \For activation see Advanced settings. /
- Protection N Fault Condition T1 | T2
Over voltage 1 | 135V @ 100V sensing M-Select 8 @ 1S, 2s.
257V @ 200V sensing &
508V @ 400V sensing Underspeed 47Hz
155V @ 100V sensing M-Selectd
300V @ 200V sensing &
585V @ 400V sensing Underspeed 57Hz
Over current 2 | 300% at current sensing input k- 2s. 4s.
Over excitation 3 | 125% of Exc. Ceiling setpoint 0.3s.| 10s.
Over temperature AVR 4 | 85°C 10s.| 20s.
Over temperature generator 5 1K8 < RtpitH2 < 3K 10s.| 15s.
Loss of sensing 6 | Loss of sensing 2.5s. 5s.
Loss of excitation during PFC 7 | Excitation current < 250mA @ 5s, 6 s.
Loss of current sensing during PFC 8 | Current sensing < 2.5% @ 5s, 6s.
Sensing sequence error 9 | Sensing sequence error @ 25s. 5s.
100% excitation 10 | Output excitation voltage 100% @ 25s. 5s.
Excitation stop after fault condition is default OFF! For activation see Advanced settings III & IV.
@ see Quick Reference III (M-Select : Underspeed selection with TH1-TH2).
\® AVR (excitation) remains active. ® AVR (excitation) stops. )

When a fault condition is active for more than time T1, the status contact deactivates.
When a fault condition is active for more than time T2, the fault is indicated by the

status led with (N)umber of red blinks.

When protection “Stop at fault” is ON, the AVR stops field excitation due to a fault.

To reset the fault, open contact AVR1-AVR2 for at least 10s, the AVR returns in idle mode.

In self excitation mode you must shut down the generator.

Check fuse if AVR is not working.

Manual V1.0.1
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BUILDUP

(o = (o : 2
- ~ _ o )
Buildup (PMG) M-Select 0,1,4,5,8,9 ®/ Buildup (Self Excite) M-Select0,1,4,5,8,9 Q@y
\ A \ \ A
N a0 - - - D a00vf - - - - - - - SN S —
o 390V - e = o 390V - -~~~ ey
] ()] !
g g . o
s 5 - - Ll
>5 >5 ! Voltage
of of ! ! !
c =~ c =~ | | |
D D I I i
c c [ [ i
[} [} ‘
n n | I :
ov oV -
1 Time =2
| |
Status on I
e [HTTTITITERRPRRER | LED o ARAGARARAE
Status on : i CSta:tus{ gfnf : :
Contact Off ontac -
(C-NO) \dle : Voltage buildup Stable (C-NO) Generator starting ! ;T'aesld ! Voltage buildup ! Stable
Buildup time is adjustable with advanced settings. Buildup time is adjustable with advanced settings.
Dipswitch 3 and 4 must be OFF, for PMG operation. Buildup gain is adjustable with advanced settings.
) Dipswitch 3 and 4 must be ON, for self excite operation. j
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M-SELECT

\
8&
fl

Constant voltage control M-Select 0,1,4,5 Q@:\

400V — — - -

M-Select 4
M-Select 5

Sensing voltage 2
(&00V)

Umin
ov

>2‘5HZ 47Hz 57Hz
Generator frequency 2>

< 2N
Volt per Hertz control M-Select 8,9 | (I
5
BOOV|- — = = = mmm s
AN ABOVE -
|
(O]
D 400V~ - - - | WW
S M-Select 8 & 9 | " “Voltage
oa ! !
>2 : [
oF | :
£ ‘ ‘
(%)) | i
c | |
[<H) ‘ |
o Umin ‘ [
| | i
oV |

|
> 25Hz 50Hz 60Hz
Generator frequency 2>

External voltage adjustment with: Remote adjust & Setpoint control.

Umin is adjustable with advanced settings : Initial voltage, SE Mode.
Umin in PMG is 15% of Unom and Umin in SE is 37.5% of Unom. j

External voltage adjustment with: Remote adjust & Setpoint control.
Umin is adjustable with advanced settings : Initial voltage, SE Mode.
Umin in PMG is 15% of Unom and Umin in SE is 37.5% of Unom. j

qoz‘ qoz‘
(0-100% Voltage control M-Select 2,6 |- :\ (0-100% Current control M-Select 3,7 3@9\
S% 963
| ¢ |
N doovh o —  100% - 0.5A
(3] co
=) L3
S =)
O~ o« -
>2 = & *
o = e
e R . % 2 50% 5
G ©a 5
< o E ©
Q o=
» o
I Acc-range 0% I Acc-range 0%
oV ~ ! — 0% ! — 0A
oV 5V 1oV ov 5V 1ov
Accessaories input voltage A1-A2 2> Accessories input voltage A1-A2 -
During 0-100% voltage control, underspeed protection is disabled! Generator current adjustable with rotary switch : I-Limit
Al = + (positive) and A2 = - (negative). Al = + (positive) and A2 = - (negative).
Qipswitch 3 and 4 must be OFF, for voltage control. / Qipswitch 3 and 4 must be OFF, for current control. j
Manual vV1.0.1
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PRIMAIRY ADJUSTMENTS

(R : e

emote adjust M-Select 0.9 |

|

D soov 0%
o

<

= 10%
o~

>3

g’% 20%
wn

[

]

(9p]

0% (0Q) 100%

Potentiometer s-t 2>

. Q
(Setpomt control M-Select 0,1,4,5,8,9 [X(ID:
5
~oo e — @@J& | +40%
% : \’&(\ge :
.
= : P (ange B0% : +20%
g g \ pee I
-] 0,
g\% 200V Acc-range O/":, 0%
— |
(72} i I
% : Vol W : 20%
i oltage -
n | :
| |
: - -40%
-10v ov +10V ’
Accessories input voltage A1-A2->
Al = + (positive) and A2 = - (negative).

- J

(Stability control M-Select 0.9 [

Prop. Gain x
(Global loop gain)

’5°10°15°20°25 30 '35 "40 "45

Int. Time x (Global loop gain)

Generator voltage 2>

T -
i Recovery time

Time =2

Maximum value at terminal s-t is 680Q.

T =D
Droop M-Select 0..9 Q@
more capacitive & ccw
N 400V i~c— — — W - -
(3]
% Voltage droop Droop
= more inductive & cw
O~ e
>3 i
o2 !
c I
G |
[ |
) I
n i
|
ov L
0A Inominal

Generator Load =

Turning the P/I control must be performed by a control specialist to
revent damage to the AVR and generator.

If current limiting is enabled during paralel operation, all AVR’s must

have the same I-limit setting and M-Select setting.

p
\osmon 9 disables current limiting and over current protection!

p
Qoop gain is adjustable with advanced settings. / Droop range is Unom — 10% @ cosphi 0,85 inductive. j
q . 50 1‘ . . 5 0 :
G—lelt M-Select 0..9 ;‘19@?:\ (I-lelt (Motor start) M-Select 0,1,4,5,8,9 {@;\
S Sx
Unlimited - — — = = == = — = — = = . 'é Iimit === == S S —
A I-Limit position 2 (100%) <@ T T E——— A
300% ! 1.5A = S | | ]
- I c O I I i
c | — 0A I | I
e I = GC) o i i i
— | = Ugen - — — — — — ———— ———— = y
o ! 5 S I I I
! |
5 h | Z o ‘ |
= I
100% — — — — — - 0.5A ! !
g 0 P ! : Time! 9 ‘
60% I On
S | FLimit () | Status LED o [ | m iy
O % | oA ‘
0A Inominal Status Contact Off
Gen erator Load 9 (G-NO) Current buildup | Current Limiting | Voltage buildup | Stable
_urremburcug, | urrem Himiing, | Yotage buttul, | SEE
Changing I-Limit settings above Inominal, must be done by qualified For parallel motor start, it is required to make all AVR1-AVR2 (On/Off)
ersonal and within the limits set by the generator thermal damage curve. contacts simultaneously and all AVR’s must have the same I-limit

\ettlng and M-Select setting.

Manual V1.0.1
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MODES OF CONTROL T

™

UF mode M-Select 0,1,4,5,8,9

WW /———= Adjust sequence :

a00vf - - — —— — TR

: Set engine prime mover to nominal speed.

: Set generator voltage with potentiometer “Voltage”.

: Turn potentiometer “Steepness” completely counter clockwise.

: Close contact to activate UF mode.

: Set engine prime mover to knee_point. (response speed)

: Turn “Knee Hz” slowly clockwise until status led blinks green-orange.
: Turn “Knee Hz” very slowly counter clockwise until led is continuous green.
: Set engine prime mover to the required speed.

: Set generator voltage with potentiometer “Steepness”.

Steepness

(400V)

Knee Hz
(30..60Hz)

Sensing voltage =
S

O©CoO~NOOUDAWNE

o
<

>2éHz 50=Hz
Generator frequency >
Open = UF mode not active
E:Ln/(13/14) Closed = UF mode active

Enable UF mode with advanced settings and activate with contact.
\See “Advandec settings I & II” for setting Acc. range & OEL.

[SRZ mode M-Select 0,1,4,5,8,9 (FCR mode M-Select 0..9
I-setpoint
FCR contact closed
W % of I-Limit 0AL - oo A - ——_—_—_—_°*
G T <
; ! ; o
0A | ! | = FCR max
i | i 8 (0..10A)
Ugen ¢ S (I o O T
GEN _7‘\ | : Ll>j I
‘ : ‘ o
ov . - : e — |
Time > oA
Time >
(s6) Open = No current limiting! (1314) Open = FCR not active
Closed = SR2 Mode active Closed = FCR active
Enable SR2 mode with advanced settings and activate with contact. Enable FCR mode with advanced settings and activate with contact.
See “Advandec settings I & IT” for setting Acc. range & OEL. During FCR mode, underspeed protection is disabled and there’s no
\ j generator voltage regulation!
Manual V1.0.1
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MODES OF CONTROL TT

[

QPF mode (PF Control)  M-Select 0,1,4,5

0 S Sl
Limit-0.6 )
Ind P
P&O “Q\e\aoa/c
_ 06 oot
= Cosphi 1@
% 1 4 Acc-range 0%
o 08 /V
O : ",
Limit.0.8
Cap
0
-10v ov +10V

Accessories input voltage A1-A2->

-

QPF2 mode (PF Control) M-Select0,1,4,5

0.6

| PF1,PF2: QPF T
| THLTH2: QPF2  _ .~

Ind

—

Cosphi 1 -
: Cosphi 2

Cap T~

O'%mA +10mA +20mA
TH1-TH2 input 2>

Enable QPF/kVAr setpoint with Advanced settings.
Al = + (positive) and A2 = - (negative).

(kVAr mode M-Select 0,1,4,5
kVAr — T
Limit 0:8%.nominal kVA. ™. gSE
<
| kVAr mode /o
50!
Ind A1,A2: QPF/KVAr
=<E 0 1 Acc-range 0%
>
< /'W KVAr
Cap P
[-imit. 0.6x-nominal kVA
KVAr

-10v ov +10V
Accessories input voltage A1-A2->

- J

AVR Assistant required to set QPF + QPF2 mode.
Jump R121 required. (See Quick Reference II : Multi-purpose input)
OEL is 8A. (Adjustable with AVR Assistant.) j

(UEL mode M-Select 0,1,4,5

QPF or kVAr contact closed

N

| UEL mode : ON
\ UEL : value

Minimum excitation =

0A

Time =2

Ej (sa) Open = UEL not active

Closed = UEL active

AVR Assistant required to set kVAr setpoint.

Min. reactive kVAr = 0.6 x Nominal kVA (correspond with Cosphi 0.8Cap)
Max. reactive kVAr= 0.8 x Nominal kVA (correspond with Cosphi O.6InW

(FCR]. [/ OEL M-Select 0,1,4,5,8,9
13.5A
OEL
(1..13:5A)
A o
c AR V- ————— 2 Max.
g | ECR mode FCR max:
i | A1,A2: FCR1 c“a(\ge“’ (0..10A),
Q 5A pC e 50% :
L hee [
!
0A 1 Acc-range 0% Y \in.

0 5V 1ov

Accessories input voltage A1-A2 >

Open = FCR Mode not active

U319 Closed = FCR Mode active

AVR Assistant required to set UEL mode.
Enable UEL mode with AVR Assistant.
\Change UEL value with AVR Assistant. j

[FCRZ / OEL M-Select 0,1,4,5,8,9

W OFEL
(1.13.5A)
T

(ange 50%

13.5A

_I_I
@]
Pl
3
)
4

AcC

Acc-range 0%

Excitation 2>

\
Acc-r, |

ange 500, |
[

ov -5V /[ +5V -10V / +10V
Accessories input voltage A1-A2 >

Open = FCR Mode not active

@319 Closed = FCR Mode active

Enable FCR1 setpoint & FCR with Advanced settings.

During FCR mode, underspeed protection is disabled and there’s no
\generator voltage regulation!

Enable FCR2 setpoint & FCR with Advanced settings.

During FCR mode, underspeed protection is disabled and there’s no
Qenerator voltage regulation!

Manual V1.0.1
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MODES OF CONTROL III

(\/oltage matching M-Select 0,1,4,5

Voltage matching
active
500V

400V

(400v)

300V

Sensing voltage =

oV ; !
ov 6V 8V 10V

Accessories input voltage A1-A2 >

EMRI LX_VMA unit required for voltage matching”.
Enable voltage matching with advanced settings.

Al = + (positive) and A2 = - (negative). j

[Frequency Knee offset  M-Select 0,1,4,5

) 20 A
o 400V
© I L
: |
O~
: AN o
. [o]
N I Voltage
= o 9
2 I
[ | I/
3 y
Umin : ’
oV

Knee fréquency
Generator frequency 2>

(CUN mode M-Select 0,1,4,5
Voltage matching
active
4\ 500V
(]
(@]
@
X 400V
O~
>3
U,O
< 3 300V ‘
2] i
c | |
% | TH1,TH2: CUN |
\ A1,A2: Volt. Match |
) |
ov - ‘ !
oV 6V 8V 1o0v
Accessories input voltage A1-A2 >
EMRI LX_VMA or other converter required for CUN mode .
Enable CUN & Volt. Match with AVR Assistant.
Al = + (positive) and A2 = - (negative). j
(Lock setpoints M-Select 0..9

When ‘Pot. lock’ is enabled,
all value’s of potentiometers
and rotary switches are locked.
When changing the setpoints
the status led blinks fast red,
and the AVR will not act on
changing setpoints.

Note: When unlocking, make
sure setpoints haven’t been

e
‘I'rﬂ'rﬂ' changed. Check setpoints!

AVR Assistant required to set ‘Frequency Knee offset’.
\Change value UnderFreq.(+/-) with AVR Assistant.

Range UnderFreq.(+/-) = -12.7Hz .. +12.7Hz. j

AVR Assistant required to set ‘Lock setpoints’.

Enable ‘Pot. lock * with AVR Assistant.

J

Manual V1.0.1
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RAISE / LOWER T

[

Umin in PMG is 15% of Unom and Umin in SE is 37.5% of Unom.

Umin is adjustable with advanced settings : Initial voltage, SE Mode.

0 507
Raise / Lower voltage control M-Select 0,1,4,5,8,9 K@
S
Q) 4.
N Acc rangem + <
(] Al
o 500Vl - — ———— Max. RAISE 12VdC A2
g Voltage ool cec -
O~ 0f
> 8 Acc-range
2% o
£
(%)) 0.05% / Sec. 10% / Sec.
c
3 - A1
Umin 0.059, /S LOWER 12Vdc A2
¢ C.
A———— Min. +
Acc-rangem Time >
Enable Raise / Lower setpoint with rotary switches (advanced settings Il & IV) or set “ A1,A2: M-Select R/L ” with AVR Assistant.
Voltage will rise to latest setpoint, only when supply has been shutdown (> 10sec) the voltage will rise to setpoint set with potentiometer Voltage !

J

. 507
(Ralse / Lower 0..100% control M-Select 2,3,6,7 f@\:
5

M-select: 2or6  M-select: 3 or 7 Yo

N Acc. range % I-I%m N X ‘

— il{l e e@Ds - +

9 i ) 9 Al

5 100% - - Y = | RAISE 12Vdc A2

Qe C}? Va o[o\eec’. <Q B

©5 S % o 52

O N & =

[@)) S QY' g =

T 5 ™ . 5@

=0 S 9 =

o $ Aﬁ" Acc-range % >

> =3 \,O / \ \E/O -

=/ o :

S 0.05% / Sec. wwrsee. S | LOWER 12Vdc A2

S S T

— 0% —

o Time > o

Quring 0-100% voltage control, underspeed protection is disabled!

Enable Raise / Lower setpoint with rotary switches (advanced settings Il & 1V) or set “ A1,A2: M-Select R/L ” with AVR Assistant.
Voltage/Current will rise to latest setpoint, only when supply has been shutdown (> 10sec) the voltage start from 0% !

Dipswitch 3 and 4 must be OFF, for 0..100% control.

(Raise / Lower QPF control M-Select 0,1,4,5 @x
Ind X
Limit 0:6 W Accrange + a1 <
0.6
Tl A1,A2: QPF/KVAr RIL 12 RAISE 12Vdc — A2
= J‘ QPF mode r et
o ! .
8 1 Cosphi 1 Acc-range
O
@\v
0.8 0.05% / Sec. 10% / Sec. -
: Al
Limit-0.8 LOWER 12Vdc A2
Cap +
Time 2>

Enable Raise/Lower & QPF/kVAr setpoint with rotary switches (advanced settings Ill & 1V) or set “ A1,A2: QPF/kVAr R/L & QPF mode ” with AVR Assistant.
PF will rise to latest setpoint, only when supply has been shutdown (> 10sec) the PF will rise to setpoint set with potentiometer Cosphi ! /

Manual V1.0.1 Page 14 of 32



RAISE/LOWER IT

(R

aise / Lower kVAr control M-Select 0,1,4,5 K@
KVAr X
Limit-0:8x nominal kK VA WACC. range + AL 9
| ALA2: QPFIKVATRIL /& 1% RAISE 12Vdc - 8z
_ Ind | KVAr mode g\: € gP\C"
<>’: KVAr W Pt s
0.05% / Sec.W 10% / Sec. -
Cap Al
Limit-0.6x neminal-kVA LOWER {12Vdc A2
kVAr +
Time >

AVR Assistant required to set Raise / Lower kVAr control.

PF will rise to latest setpoint, only when supply has been shutdown (> 10sec) the PF will rise to setpoint set with potentiometer kVAr !
Wax. reactive kVAr= 0.8 x Nominal kVA (correspond with Cosphi 0.6Ind)

Min. reactive kVAr = 0.6 x Nominal kVA (correspond with Cosphi 0.8Cap)

J

(R

Quring FCR mode, underspeed protection is disabled and there’s no generator voltage regulation!

. %07
aise / Lower FCR1 control M-Select 0..9 f@\i
B
Acc. range FCR max Q %o
‘. O + M
0.05% / Sec. 10% / Sec.
P oAb - TR 7 Max. RAISE 12Vdc A2
c -
o 7
= o @Q/
S g S
"5 NS 43 \560'
2 § 4 o
w § | FCR mode _
N \ A1,A2: FCR1RIL Al
Umin ‘ LOWER 12VdC A2
0A Min. +
Time 2>
Enable Raise/Lower & FCR1 setpoint with rotary switches (advanced settings Il & IV) or set “ A1,A2: FCR1 R/L & FCR mode ” with AVR Assistant.
The excitation will start from latest setpoint, only when supply has been shutdown (>10sec) the excitation starts from OA!

(R

0
aise / Lower FCR2 control M-Select 0..9 @x
5
| FCR mode %,
Acc rangew \ A1L,A2: FCR2 R/L + <
J Al
/r 10A- — — — — — — Max. RAISE 12VdC A2
c FCR max ol ol -
(@] 009
% W Acc-range
3 v/m\v
M 0.05% / Sec. 10% / Sec.
0 Al
Umin '05%/8e LOWER 12VdC A2
oAb - < Min +
Acc—rangem Time =

Enable Raise/Lower & FCR2 setpoint with rotary switches (advanced settings Ill & IV) or set “ A1,A2: FCR2 R/L & FCR mode ” with AVR Assistant.
\The excitation will start from latest setpoint, only when supply has been shutdown (> 10sec) the excitation starts from setpoint FCR max!

During FCR mode, underspeed protection is disabled and there’s no generator voltage regulation!

J
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QUICK REFERENCE T

a Sensing (Page 26..30) "\
100V Sensing 200V Sensing 400V Sensing
XXXV 400V 400V
U \% w N U \% w N U \% W N
Q 0 o 0O o o o Q © o0 0o
p{[a U I U U
3¢
<| > i E— . V
3¢ =SS
W l 1 l W W
xxxV:100V I 1 1
d l l
J N BN E
om0 Hmmo o +m-o o
= =
Dipswitch 1 & 2 off Dipswitch 1 on & dipswitch 2 off Dipswitch 1 & 2 on
e N e o AN -
\ P! U-V-W clockwise )
f Accessories input (Page 9..15)
Max. rating: -13V .. +13V (-26mA..+26mA with Jump R500) ““@,Z.”e
M-Select Advanced settings 4
Constant voltage control ------— (-10V .. +10V) Voltage matching------------------- (+6V .. +10V)
solated Volt per Hertz control ------------ (-10V .. +10V) QPF/kVAR setpoint -----------—- (-10V .. +10V)
Siz ;uf 0..100% Voltage control------------ OV .. +10V) Raise/Lower control - (+12Vv /-12V)
0..100% Current control ------------ oV .. +10V) FCR setpoint -------------------------- (oV .. +10V)
:[L)OlT:Q Source: D1,D2 (AVR) (] Source: -20mA .. +20mA Source: -10V .. +10V -
Al Joeel * J Al + Al
\_ D2<<h A2 DiDb2:10vde |- o) _€ R500 E A2 -C[E A2 )
( Factory settings N\ [ Exciter  (Page 26..30) "\
Parameter Setpoint Note 0 .. 3.5Adc
Sensing voltage 400Vac @ 50Hz
Mode of control Constant voltage M-select O N
Underspeed knee 47Hz M-select 0 <
Underspeed slope 8V/Hz. M-select 0
Droop oV
I-Limit Unlimited I-Limit 9
Prop._gam 50% Check
Int. time 50% (Formula)
P1 0% Default : Acc. range
P2 50% Default : OEL |
P3 50% Default: Cosphil | | ——
Dip 1 On Sensing range Max. rating: Intermitted 15A < 10s.
Dip 2 On Sensing range
Dip 3 Off Formula
Dip 4 Off Minimum field resistance
PF1-PF2 Open Default: QPF mode
TH1-TH2 Linked Default: 50/60Hz , , Supply input x ¥2 (Voc)
Field resistance (Q) > _—
Link: CAN1-CAN2, TH1-TH2, s-t, AVR1-AVR2, 20
\_ UH1-UH1, WH1-WH1’, 11-11", K1-K1' /L )
Manual V1.0.1
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QUICK REFERENCE

IT

a CAN Interface  (Page 25) \ /Analoque outpuf\ /~ Multipurpose input TH1-TH2 (Page 20,21)
7
USB AVR A TH1-TH2 ) o
RS232 Assistant 0.10V / 0..20mAK Configuration Check AVR configuration: page 20,21.
Defaul
0..10Vdc (Default) I:;Ej(m/u)
(R >5000) 50/60Hz _
Under speed selection (See M-select: page 18)
TH1
Can-USB E::B’ KTY81-110 (1k8..3kQ)
Data-logger interface " 9 ) KTY TH2
Temperature sensor
TH1 Jump . TH1
Rpiggmﬁé‘}) * QPF2 THZE: R121 EJr THZE::E’
o G R ) Isolated source 0..20mA Potentiometer 5kQ
Can termination @ “SR2, UF. ERL THlE::/(B/M)
M Can + - CUN, FCR, TH2
\ / \ / %VAr, Reset R/L Closed = selected mode active /
A /4 Advanced settings 2\
- m ; 8::; Programming (Page 20,21) J
% % i
| " 2 Remote adjust (Page 10) "\
U Max. value: 680Q
U Link 0..500Q Isolated source 0..20mA
S -
- :I E{ “Yom 3
R121
v \_ t I M
By [ Current sensing (Page 9..15) "\
Droop, PF control, I-Limit Isolated
l V phase (Droopkit, CT or -
\ 0.5A Original AVK CT P /
2 ( Digital input PF1-PF2  (Page 20,21)
Al 2% B R 4 15 (13/14)3 Closed : QPF on * (SR2, UF, FCR, kVAI)
A2 R , '),,3 * Check AVR configuration; page 20,21.
See AVR configuration options AVR1 : - .
(Page 20,21) AVR2 —>Qn£| A Closed : AVR on
a AVR supply (Page 26..30) "\
(Product information \ UH1 ® — =
- Measurements in mm. Link p—
- Size is 115mm x 162.5mm. UH1' ® _—
® 11 | - Heightis +/- 51mm. B
- Weight is +/- 1.1Kg.
-
, \- Mounting (1:1 Cosimat-AvK) UH2 / VH1 —I
® n 10AFF Ceramic
(5x20mm) WH2
| N A z
i / v 7.5 s 1 |_ (_I
28.5 ® K1 WH1' ®
NO C NC . —|
D Link J
® K1’ WH1 ® |
Linked or | Auxilary i Transformer: Battery PMG
X optinal Winding & optinal
1§52 o 102 » &5 [De-excitation Field flash
o v circuit
Vs Status contact (Page 7,8) "\ Max. rating: 15-240Vac / 15-135Vdc
Max. rating: D ‘I ( (‘I Self Excite from > 5Vac
24vde/5Ade NO € NC No ¢ NC (See page 23: Advanced Settings)
or H H Dip 3: On = Umin (Initial voltage)
Dip 4: On for SE (Self excite
230Vac/sAac In operation Fault J P ( ) J
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QUICK REFERENCE TTT

a Status LED N\

Green
Blink Idle
% %
Y% % Orange Buildu
Blink P
Green
U Continuous Voltage control
Orange Current control
v Continuous PF control
Green with VPH control
w Orange blink Underspeed (>25Hz)
Red Phase sequence
Continuous Underspeed (<25Hz)
B F F
‘]‘ ‘I’ ‘I’ fj Green with Error: (n) number
® ® 9 Red blink of red blinks
Al 2, 2 A z‘(’ PE2
= ~ N Error
See AVR configuration AVR1
Page 18,19 AVR2
(Page 18,19) 1 | Over voltage
2 | Over current
3 | Over excitation
UH1'
® n 4 | Over temperature AVR
UH2 / VH1
® I e T—— 5 | Over temperature generator
(5x20mm) .
. WH2 6 | Loss of sensing
I‘ (“I 7 | Loss of excitation during PF control
® K WH1' 8 | Loss of current sensing during PF control
NO C NC
9 | Sensing sequence error
Sl oL
@ 100% excitation j
Manual vV1.0.1
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QUICK REFERENCE TV

N O

Dip 1 off & Dip 2 off

N O

Dip 1 on & Dip 2 off

N0

Dip 1on & Dip2o0n

Voltage (Page 16) é Droop (Page 10) \
100V 200V 400V
f \' Droop
~omm o SE—OC o 0% 100%

\ Droop range : Unom — 10% @ cosphi 0.85 Ind.

( Stability (Page 10)
Coarse Coarse Coarse
- + (xLoop gain)
88V 132v 158V 253V 300V 500V
Fine Fine Fine %
v/ \ v/ \v ( \v v/ \' nt. time
ﬁ ﬁ ﬁ - + (xLoop gain)
\_ -1.5% +1.5% -1.5% +1.5% -1.5% +1.5% AN )
([ M-Select (Page9) \ [~ Dipswitch )
o Under speed
*@:] M-Select (Modes of control) | TH1-TH2 (s0i6orz) |  Slope 100V Sensin
¥ (Page 8..15) Linked Open (400V) . . 9
0| Constant voltage control 47 Hz 57Hz 8 VIHz Dip 1 off & Dip2 off
1| Constant voltage control 47 Hz 57Hz 16 V/Hz
2| 0-100% Voltage control with A1-A2 - - -
3| 0-100% Current control with A1-A2 47 Hz 57Hz 8 V/Hz - 200V Sensing
4| Constant voltage control 57 Hz 47Hz 8 V/Hz Dip 1on & Dip2 off
5| Constant voltage control 57 Hz 47Hz 16 V/Hz
6| 0-100% Voltage control with A1-A2 - - -
7| 0-100% Current control with A1-A2 57 Hz 47Hz 8 VIHz .
8| VPH (Volt per Hertz) control - - 8 VIHz 400V Sensi ng
\ 9| VPH (Volt per Hertz) control - - 8V/Hz J Dip 1on & Dip 2 on
I-Limit .
- ) Self Excite from > 5Vac
0 =60% 5=175%
ﬁ UN 1=80% 6 = 200% - (See page 23: Advanced Settings)
AN L - - -
Q@ﬂ I-Limit (Current limiting) g - iggzﬁ’ ; - ggng’ i Dip 3: On = Umin (Initial voltage)
: e e Mllohcl  Dip 4: On for SE (Self Excite)
\ 4 =150% 9 = Unlimited / )
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ADVANCED SETTINGS I
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ADVANCED SETTINGS II
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ADVANCED SETTINGS IIT

Flowchart : Change advanced settings with rotary switches
Begin (Generator stopped !)
4 Remember settings ) 4 Start situation ) 4 Selection )
o ::;a Open ‘
[;501 AVR1 ! wu-E; ﬁox POSItIOﬂ 7
M-Select 2D (E | i > om=s - ol
@y (Example) L= o0 o M-Select Q@ﬁ Example)
50 | ®E %_@
I-Limit  [°&)2] (E | z .
E@{ (Example) .. |@xn| Position 1
I-Limit 2@
5<7 (Example)
Dip E (Example)
\_ -z - \Example: Voltage match enable /
] More
+ S & settings?
4 Programming ) 4 Set back settings ) 4 Reconnect wires )
Enable power supply Reset power supply ::;
S1 53 }Reconnect
M-Select g\@} (Example) avR2
96
e —
| B 50 !
Place Link for 2s. I-Limit 6@? (Example)
95x
O B(IISTokrercie)d Dip E (Example)
- J - e J
é Selection example ) é Note )
@
M-Select == |-
2 |
L Global Change of setting
| :;;.E only take effect
i after restart
:(@\w 0.100
L5y
\ Global loop gain(x 0.100) j \ j
Advanced settings can be adjusted according the flowchart.
Advanced settings are available with firmware version 1.0 and higher.

.

J
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ADVANCED SETTINGS IV

Table: Change advanced settings with rotary switches

M-Select
50% mﬁo% %ﬁoﬁ ﬁo,p %ﬂo% oﬁo% 50% ﬁos
Lo . RS SIS SIS
Buildup Global Umin |Protections| Buildup Option | Accessory | Operation
gain loop Initial ) time output input modes
I-Limit gain Voltage (@ startup) modes
Excitation Voltage Inverted
90
é@E (slcf)wlest) (fi\.siggt) 0% loss 1 sec. match output
: OFF OFF OFF
5% Excitation Voltage Inverted
(:9\@: 0.2 0.200 7.5% loss 3 sec. match ** output
= ON ON ON
QPF/kVAr SR2
5 0
g@j: 0.5 0.100 15% Phagglloss 5 sec. setpoint mode
e OFF OFF
QPF/kVAr | SR2 mode
50
?@? 1 0.066 2250, |Fhaseloss . .. setpoint ON
\‘Q\Sy ON ON *kkk
Current Raise/lower
50
{@\: 2 0.050 30% loss 10 sec. setpoint UFOn;gde
. OFF Do not use * OFF
& Current Raise/lower| UF mode
P 4 0.040 37.5% loss 20 sec. setpoint ON
D ON ON *kkk
FCR1
507
‘& 6 0.033 45% Do notuse* 30 sec. setpoint |~ CR mode
(e=5 OFF
OFF
SO FCR1 |FCR mode
e 8 0.028 52.5% |Do notuse *| 45 sec. setpoint ON
NED ON Fkkk
FIEN Stop after FCR2 AFD
(N 10 0.025 60% fault 60 sec. setpoint mode
(o597 OFF OFF OFF
Stop after FCR2 |AFD mode
50
;{@? 14 0.022 67.5% fault 60 sec. setpoint ON
N (fastest) | (slowest) ON ON -
Extra Extra Initial setpoint|Enable or The speed by |Special Enable or Enable or
multiplication |multiplication [from wich the |disable the  |which the application |disable the |disable the
factor for factor for AVR ramps |desired AVR ramps disired disired
D ... |proportional |proportional |up after field |protections. |from the modes of modes of
escription gain. gain. flash. minimum operation. operation.
Only applied Setpoint in % setpoint to
during field of Unom. the nominal
flash. setpoint.

* Used only by manufacturer. Contact for more information.
**+* SR2 , UF or FCR mode selectable at input PF1-PF2. (AVR assistant required to select two modes.)

Default factory settings are highlighted in table. By setting both M-Select and I-Limit at position 9 and placing the
\ .Programming jumper, will reset the AVR to default factory settings.

** | X_VMA unit required.

*** AFD unit required.

J
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ADVANCED SETTINGS V

4 Flowchart : Change advanced settings with AVR Assistant
Start
4 Start situation ) [Connect AVR Assistant\ 4 Communication )
::; Open E Enable power supply
| womm Sl
A2 D AVR
i Dip 3: Off Assistant ‘
Dip 4: Off
AVR Assistant
+18..30V @
) Online
V |
4 Select LXCOS ) 4 Read settings ) 4 Change settings )
Select Device Advanced Settings Select Value
LX(IOS ‘ Read settings Changf value
VX.X.X.X e
\ (LXCOS Version) j \ J \ Menu “Settings” j
i |
4 Write settings ) 4 Restart AVR ) 4 Reconnect wires )
Write Tttings Restaf AVR ‘Eﬁ }R econnect
Hold OK
Reset I
i S eset power supply
\ Menu “Select mode” j \
\_ (Disconnect AVR Assistant)/
Manual V1.0.1
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PRIORITY LEVEL

Priority level : Modes of control

Modes Priority level

OEL Highest priority level (OEL)
UEL
FCR
kVAr
QPF
SR2
UF
CUN \/

AVR (M-select : mode of control) Lowest priority level (AVR)

For more information see “Advanced settings I & II”.

- J

CAN INTERFACE

4 AVR with CAN Bus )

AVR Assistant

12Vdc/ac

Serial-USB
Converter

For external monitoring of the AVR, it is possibility to read out several values by a serial CAN interface.
\_For more information about this option please contact manufacturer. J
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WIRING DIAGRAM T

AVR with PMG
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WIRING DIAGRAM TITI

AVR with auxilary winding (Self excited)
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WIRING DIAGRAM IITI

AVR with transformer (Self excited)
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WIRING DIAGRAM IV

AVR inverted operation
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WIRING DIAGRAM Vv

AVR subtractive operation

#o/uo
Y

surep

mvw_am:wm_u_z_u:o_uatw>:_w_uoE
ay3 ‘sbuijas pssueape ui ains e Q

*judjeAInba .10 103sisas |eulbLIo asn-ay Q

smeis

"2BASS 0T USOMIDq *09SN TL
"WAST 2 TL

MOS/J0LY 4

‘padinbai 1 14 asn @

"OPAST Mojeq sdoap ™'tiin Ji TL Alddy @ /YWAV suonesyads buisuas y3yd

=]
=11y

%)@
% % o % &)

%) %)

) %) () @)

“ovir @I
®

ur

% i

I

ZHM
HZHM |
HZHM

THM |
HTHM |
HTHM |

HTHM 7 Nm

1a

wiaishs
punodwo)d

HzZHN |

7~ za +

Exciter
Field

Rotor

1

ZHN

T JHH
THN
dTHN

JTHN |
dTHN ASS702 / oKX

vHN J TL @ @

<
I
B

Stator

pug

| S|~ <] o= ]2]>]|=

Jsnfpe ajouas Joj painbay @

uonoaj04d anjesaduia) Jano Jojesauab Joj palinbay @

uopjesado [djeied surew 1oy paiinbay @
[euondo

uopesado ojesed sujew Jo/pue [a[esed Joj painbay Q

Ma'n
:20udnbas aseyd

=

[9)

-

- [\
[))

| i
m

sng

Page 30 of 32

Manual V1.0.1



GENERAL INSTALLATION INFORMATION

Absolute Maximum Ratings

The Absolute Maximum Ratings are those limits for the device that, if exceeded, will likely damage the device. Exceeding the
absolute maximum ratings voids any warranty and/or guarantee.

Mounting

Mounting of the product should be done in such a way that:

the absolute maximum ambient temperature rating of the product will never be exceeded.
maximum cooling (direction of cooling ribs and direction of airflow) is achieved.

Mounting no humid air can flow through the product or condensation occurs.

dust or other materials or residue will not remain in or on the product.

the maximum vibration is not exceeded.

personal contact with persons is impossible.

Wiring

Diameter size of the wiring should be enough to carry the expected current. Wire insulation should be enough to withstand
the expected operating voltages and temperatures.

To improve EMC emission and immunity, care should be taken for the lay out of the wiring. This in respect to all wiring in the
installation.

Keep current carrying wires as short as possible.

Keep wires carrying a total sum of zero Ampere close to each other, or in one single cable, E.g. U, V, W, or I1 (+) and K1 (-),
or Phase and neutral, or s and t.

Avoid current carrying conductors next to sensing or control wiring. Especially current controlled by SCR’s or PWM controlled
transistors.

If sensitive sensing signal cables need to be laid across distance along other cabling, shielded cable is preferred. Keep the
shield as long as possible and the wiring outside the shield as short as possible. Do not solder or shrink the shield to a
regular wire. Connect the original shield to ground at one side with an as large as possible contact surface.

Additional installation information

When the product is supplied by means of a transformer, it should never be an auto-transformer. Auto-transformers react as
voltage sweep up coil and may cause high voltage peaks.

Standard fit capacitors or over-voltage suppressers across 11 (+) and K1 (-), or exciter field terminals inside the generator
should be removed.

When the product is supplied by means of a transformer, it should be able to carry at least the maximum expected current.
Advisable is, to have a transformer which can carry twice the maximum expected current. Inductive loads make voltage sacks
and peeks into the secondary voltage of a transformer, from which the device may malfunction.

It is not recommended to apply switches in dc outputs. It is preferred to use switches in the ac supply inputs of devices. In
case it is unavoidable to have switches in the dc output of a device, action must be taken to avoid over voltage damage to the
device due to contact arcing. Use a voltage suppressor across the output.

It is not recommended to apply switches or fuses in the sensing lines. Defects can cause high voltage situations due to over-
excitation.

When using a step down transformer in medium or high voltage generators, the transformer should be three phase (if three
phase sensing), and the transformer should be suitable for acting as a sensing transformer. If the transformer is unloaded,
connect a resistor to avoid voltage waveform distortion.

The phase relation from the generator to the AVR is important. Also when voltage transformers and/ or current transformers
are installed.

When using a step down or insulation transformer in the droop circuit, phase relation from the generator to the AVR is
important.

CT’s wiring, connected to the AVR should never be grounded.

Always disconnect electronic products, circuits and people before checking the insulation resistance (Megger check).

Due to differences in generators impedance’s, EMC behavior is not predictable. Therefore the commissioner / installer should
be aware of proper and correct installation.

Large, highly inductive, exciter stator windings can cause destructive high voltage peaks. Adding a resistor from 10 to 20
times the exciter stator field resistance reduces voltage spikes. If necessary filter can be fitted additionally. (e.g. snubber, RC-
network)

Upon problems during commissioning, faulty behavior or defects in the generator, consult the fault finding manual at our web
site

Some advises may be overdone or seem extraordinary, but since the electrical rules are the same everywhere, these advises
are given.
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CONTACT

EMRI Electronics B.V.
Morsestraat 10
6716 AH, Ede, Netherlands

Manufacturer

Manual V1.0.1

Tel: +31 (0)318 620 427 EMN
Website:  www.emri.nl
ELECTRUN'CS E-mail: info@emri.nl
/CANARY ISLANDS, Las Palmas ) /CHILE, Santiago ) GREECE, Piraeus )
Zamakona Yards Lucio Vicencio y CIA.LTDA Stavros Kassidiaris S.A.
Tel: +34 928467521 Tel: +1-281-334-2904 Tel: +30 210 4636000
Fax: +34 928461233 Fax:: +1-832-221-5642 Fax: +30 210 4624471
Website: www.zamakonayards.com/ Website: www.luciovicencio.cl Website:www.kassidiaris.gr
\E-mailz jbetancor@zamakonayards.com ) \E-mailz luciovincencioltda@gmail.com ) \E-mail: info@kassidiaris.gr )
(CELAND, Hafnarfjordur ) m\lDlA, Faridabad ) (\IORWAY, Bergen )
Rafeining ehf Power Solutions Frydenbg Electric A/S
Tel: +354 565 3049 Tel: +91 9868907903 Tel: +47 55 34 91 00
Fax: +354 565 3048 Fax:: +91 129 2431216 Fax: +47 5534 91 10
Website: www.rafeining.is Website: www.psolindia.com Website: www.frydenbo.no
\E-mailz rafeining@rafeining.is ) \E-mailz ramesh.powersolutions@qmail.com/ \E-mail: firma.fel@frydenboe.no )
/POLAND, Gdynia ) /POLAND, Szczecin ) /POLAND, Szczecin-Mierzyn )
An-Elec Sp. z o.0. MARCONTREL Marel Serwis
Tel: +48 58 668 44 00 Tel: +48 91 4 888 474 Tel: +48 91 48 58 388
Fax: +48 58 668 44 66 Fax: +48 91 4 888 475 Fax: +48 91 48 79 948
Website: http://an-elec.pl Website: www.marcontrel.com Website: www.marel.szczecin.pl
\E-mailz info@an-elec.pl / \E-mail: emri@marcontrel.com / \E-mail: handel@marel.szczecin.pl /
(?EPUBLIC OF PANAMA, Panama N (?OMANIA, Constanta ) /SINGAPORE, Singapore )
PASRAS S.A. SAMTEC SRL Cyclect Electrical Engineering
Tel: +507 3140095 Tel: +40 241 517 047 Tel: +65 6868 6013
Fax: +507 3140094 Fax: +40 241 517 047 Fax: +65 6863 6260
Website: www.pasras.com Website: www.samtec.ro Website: www.cyclect.com.sg
\E-mailz info@pasras.com / \E-mail: samtec_srl@yahoo.com / \E-mail: heng.p@cyclect.com.sqg /
/SOUTH AFRICA, Roodepoort N /SWEDEN, Kungélv N /THAILAND, Bang Lamung N
Yneldo Electronics Elektrisk Drivteknik EDT AB Semtec Maritime/Genetech Co.Ltd
Tel: +27(0)117637053 Tel: +46-705-28 20 60 Tel: +66 38301262
Fax: +27(0)117634212 Tel: +46-709-50 47 90 Fax: +1-832-221-5642
Website: www.yneldo.com Website: www.edtab.se Website: semtecmaritime.com/
\E-mail: yneldo@yneldo.com ) \E-mail: info@edtab.se ) \Email: ron@northstarusa.co )
fTURKEY, Izmir ) (JNITED ARAB EMIRATES, sharjah ) (JNITED KINGDOM, Stockton on Tees )
INTEGRAL KDU Technical Services MJR Controls
Tel: +90 (555) 21155 75 Tel: +971-6-5575480 Tel: +44 1642 762 151
Email: ozgur@integralguc.com Fax: +971-6-5575490 Fax: +44 1642 762 502
Website: www.kdutech.ae Website: www.mjrcontrols.com
\ / \E-mail: kdutech@kdutech.ae / \Emailz chris.milner@mijrcontrols.com /
/UNITED KINGDOM, cCheadle Hulme ) /UNITED STATES, Kemah - Texas )
TGS Total Generator Solutions Ltd Ramtec Marine Systems LLC
Tel: +44161 8188720 Tel: +1-281-334-2904
Fax: +447754677963 Fax: +1-832-221-5642
Website: http://totalgeneratorsolutions.com Website: www.ramtec-marine.com
\Emailz sales@totalgeneratorsolutions.com ) \Emailz waling@ramtec-marine.com )
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