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. NOTE
l This manual has been developed for a unit fitted with all available options. Inputs/outputs, functions,

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

CAUTION'!

The present manual has been prepared to enable the installation and commissioning of the device.
On account of the large variety of parameter settings, it is not possible to cover every possible
combination. The manual are therefore only a guide. In case of incorrect entries or a total loss of
functions, the default settings can be taken from the enclosed list of parameters.
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1 Introduction

1.1 Safety technology note for the user

This documentation contains the relevant information for the normal use of the pro-
duct described herein. It is intended to be read by qualified staff.

Danger warning  The subsequent notes are intended to prevent personal injuries as well as damage to
the described product and any connected units. Safety notes and warnings intended
to prevent any danger to the life and health of users or maintenance personnel and to
avoid any damage will be identified in this documentation by means of the symbols
and terms listed below. Within the framework of this documentation, the signals and
terms that 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 !

If the warnings are not observed, the unit and any devices attached to it may be destroyed. Please
take into account appropriate precautions.

CAUTION'!

This symbol points to important notes concerning the mounting, installation, and connection of the
unit. These note should absolutely be observed when connecting the unit.

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.

Proper use  The unit must only be operated for the uses described in these manual. The prere-
quisite for a proper and safe operation of the product is correct transportation, sto-
rage, and installation as well as careful operation and maintenance.

© Woodward SPM-D10B/PSY4 Manual
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1.2 Measurement data

WARNING

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

NOTE

Connected inductances (e. g. Coils of operating current or undervoltage tripping devices, auxiliary
contactors and power contactors) must be wired with an appropriate interference protection.

1.2.1 Power supply

24V DC (+/-25 %)
1 o—~jov
—|24VvDC Power supply
o—o|nN
Terminal | Description Amax
Neutral point of the three-phase system or neutral terminal of the
0 voltage transformer (Measuring reference point); Sold.lug
- with three-conductor systems, do not connect
1 Power supply: +24V DC, 10 W 2.5 mm?
2 Power supply: 0 V reference point 2.5 mm?

1.2.2 Voltage measuring inputs

NOTE

The SPM-D10B/PSY4 can operate (monitor) only one synchronization point. The voltage at
terminals 23/24 (system 1) is the voltage to which the assessment of the synchronization at
terminals 20/21 (system 2) refers. The synchronization voltage can be, e. g., the mains or busbar

voltage.

NOTE

There are generally three different variants for connection of the measuring circuit voltage:
® Direct connection to the low voltage system,
@ Connection to medium voltage via two-pole isolated transformer (e.g. in the case of a

V-connection) and

® Connection to medium voltage via single-pole isolated transformer (e. g. Y-connection).

SPM-D10B/PSY4 Manual
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e System 1

e System 2

MCB

GCB

©

®

®

L — >

®

-

L2
L1

I—
—
I—

2324

Voltage
System 1

®

Note: Connection corresponding to the mains configuration (see connection plan).

Terminal | Measurement | Description [ Ana
Connection to the measuring circuit voltage corresponding to variant ®, @ or ®
23 direct Synchronization voltage L1 2.5 mm?
24 or../100 V Synchronization voltage L2 2.5 mm?
MCB GCB

©

®

L2
L1

0 [20]21]

Voltage
system 2

Note: Connection corresponding to the mains configuration (see connection plan).

Terminal | Measurement | Description | Ana
Connection to the measuring circuit voltage corresponding to the variant ©, @ or @
20 direct or Voltage system L1 2.5 mm?
21 Transformer | Voltage system L2 2.5 mm?
0 ../100 V Sold.lug
1.2.3 Auxiliary and control inputs
a.) Discrete inputs
e Control inputs
& 18..250 V (AC/DC)
Signal device
™
—E Release CB
o— ~

Reply R

—=H

1L o—%E

Reply: CB is open

Terminal Accompanying | Name Amax
Zero terminals | (according to DIN 40 719 Part 3, 5.8.3)
NO contact
3 7 Enable CB 2.5 mm?
5 Enable isolated operation 2.5 mm?
NC contact
4 [ 7 | Reply: CB is open 2.5 mm?

© Woodward
37184C

SPM-D10B/PSY4 Manual

Page 5/28




1.2.4 Auxiliary and control outputs

a.) Power circuit breakers

max. 250 V AC
E—’—l Synchronizing impulse:
1 II CB el command: close CB
Root Switched Description Amax
14 15 Synchronizing pulse / Command: close CB 2.5 mm?
b.) Others
max. 250 V AC
<—
Lé——— ertmal devce_| o] Reley oupt
e Alarm relay = Normally open contact function
Root Switched Description [ Ana
A B Note: The relays close when the function is fulfilled.
18 19 Readiness for operation [ 2.5 mm2

c.) Controller outputs

e SPM-D10B/PSY4-F-D

¢ SPM-D10B/PSY4-FU-D

Speed/frequency

max. 250 VAC

1<——9

The controllers are configured as three-point controllers (made of a change-over con-
tact and a normally open contact).

Lower

Speed

L
overnor <‘

Higher

S_T-|;I/o

6 max. 250 Vac

1 «<——controller

Common

Frequency controller

Speed <’

Lower

Raise

sipo

1 ¢<——controller '\

L

Common

Speed / frequency
controller

Voltage (

Lower

Raise

11]12]13
I

Common

Voltage controller

Terminal Assignment Description Amax

8 common 2.5 mm?

9 higher Speed/frequency controller 2.5 mm?

10 lower 2.5 mm?

2

11 common | gp\1.p10B/PSY4-FU-D only: 2.5 mm

12 higher Voltage controller 2.5 mm?

13 lower 9 2.5 mm?
SPM-D10B/PSY4 Manual © Woodward
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2 Description of functions

2.1 Function table

Input signal Function Condition
Discrete input: LED message on | LED message on
"Enable isolated the front: the front:
operation” "Closed" "Enable"
X 0 0 No-load operation C
0 0 1 Synchronization of the CB A
No-load operation C
0 1 X Isolated controller OFF
Synchronization of the CB A
1 0 1 Black start of the CB B
No-load operation C
1 1 X Isolated operation D
0: OFF 1: ON x: Signal of no significance (0 or 1)
Conditions  The function of the device is also dependent, apart from the discrete input signals, on

2.2 LED "Closed" flashes

the state of the available measured voltages. The particular function must also be ac-
tivated in configuration mode:

Condition
A Synchronization - for voltages of system 1 and 2 must apply
CB 50 % <V < 125 % of the rated voltage Vy

80 % f < 110 % of the rated frequency fy
(after respond of the time monitoring the synchronization will be

interrupted)
B Black start - Parameter "Black start ON“
CB - Voltage of system 1 must be smaller than 5 % of the rated vol-
tage.

- Voltage and frequency of system 2 must be within the configured
limits for black start.

C No-load operation - Parameter "Automatic no load control ON"

- valid for f control:
Voltage system 2 > 50 % rated voltage Vy

- SPM-D10B/PSY4-FU-D only - valid for V control:
Frequency system 2 > 90 % of rated frequency fy

D Isolated operation - Voltage system 2 > 50 % rated voltage Vy
- SPM-D10B/PSY4-FU-D only - valid for v control:
Param. “Voltage controller in isolated operation ON”

Incorrect signal state of the "Reply: CB is open" on terminal 4.

Possible faults:
- Reply present (=0 V)

voltages system 1 and system 2 not synchronous
- Reply missing (= 24 V)

voltages system 1 and system 2 synchronous

If the LED is flashing, one must check to see whether the input on terminal 4 is cor-
rectly wired. For the wiring to be correct, there must be a closed power circuit
breaker on the input in question 0 V.

© Woodward
37184C
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2.3 Control inputs

Enable CB
Terminal 3

Reply: CB is open
Terminal 4

Enable isolated operation

Terminal 5

2.4 Control outputs

Release for operation of the power circuit breaker
To enable the synchronization operation or a black start, this input must be set.

With this input the unit is signaled the status of the power circuit breaker. The input
must be set if the circuit breaker is open. (The status of this input is proved on plau-
sibility and is signaled by LED “Closed".

[S1=] SR ¢ Enable frequency/voltage control in the case of missing "Reply:
CB is open" (the LED "Closed" on the front lights up).
e Enable black start for present "Reply: CB is open" (the LED
"Closed" on the front does not light up).
Reset............. ¢ Shut down frequency/voltage controller in the event of a missing
"Reply: CB is open" (the LED "Closed" on the front lights up).

Command: close CB
Terminals 14/15

Readiness for operation
Terminals 18/19

By setting this relay the power circuit breaker (CB) will be closed. The relay drops
out after the pulse is output.

The relay contact is closed if the unit signals readiness for operation. The relay

drops out if one of the following events occur:

a) The internal self monitoring has indicated a fault. Then a proper working of the
unit can not be guaranteed and from other side appropriate steps must be taken.

b)The synchronization time monitoring is switched on and has responded.

2.5 Potential separation between the power supply and the discrete inputs

By means of an appropriate external wiring, the common reference point of the dis-
crete inputs (terminal 7) can be electrically isolated from the supply voltage (0 V, ter-
minal 2). This is necessary, for example, if the discrete inputs are not to be driven
with +24 Vdc and an electrical isolation of the control voltage (e.g. 220 Vdc,
220 Vac) must be guarantee for the power supply.

Wiring should be made as follows:

¢ Reference points connected with 0 V:
Bridge between terminal 7 and terminal 2 (0 V)
¢ Reference point of the discrete inputs potential-free:
Terminal 2: 0V (Power supply)
Terminal 7: 0V or N (control voltage)

SPM-D10B/PSY4 Manual
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2.6 Operating states

2.6.1 No load operation

2.6.2 Synchronization

The frequency and the voltage (SPM-D10B/PSY4-FU-D only) of system 2 are con-
trolled to the configured setpoint value by operating accordingly the relays of the
three-position controller for speed and voltage (SPM-D10B/PSY4-FU-D only; see al-
so chapter 2.1 "Function table" on page 7). The circuit breaker is open.

2.6.3 Black Start

The voltage of system 2 is controlled to the voltage of system 1 in its frequency and
amplitude (SPM-D10B/PSY4-FU-D only) by operating accordingly the relays of the
three-position controller for speed and voltage (SPM-D10B/PSY4-FU-D only). With
consideration of the switcher time element the add-on command for the circuit break-
er is output in the synchronous point. The synchronization occurs under the following
conditions (see also chapter 2.1 ,Function table* on page 7):

e The unitis in automatic mode,

e the synchronous function is set,

o the frequency and the voltage (SPM-D10B/PSY4-FU-D only) are within the prede-
termined limits (see also chapter 2.1 “Function table” on page 7),

e the input "Enable CB" is set and

e the input "Reply: CB is open" is set,

e the synchronization time monitoring is not set or has not responded.

2.6.4 Isolated operation

Output of a add-on command for the circuit breaker without synchronization, if the fol-
lowing conditions are fulfilled:

e The unit is in automatic mode;

e the parameter "black start" has been setto "ON",

e the voltage of system 1 is not available (Usystem1 <5 % Un),

¢ the voltage and frequency of system 2 are within the configured limits,
e the input "Isolated operation” is set,

e the input "Enable CB" is set and

e the input "Reply: CB is open" is set.

The frequency and the voltage (SPM-D10B/PSY4-FU-D only) of system 2 are con-
trolled on the configured set value by operating accordingly the relays of the three-
position controller for speed and voltage (SPM-D10B/PSY4-FU-D only; see also
chapter 2.1 "Function table" on page 7). The circuit breaker is open. To activate the
voltage controller the parameter "Voltage controller in isolated operation” has to be
configured to ON (SPM-D10B/PSY4-FU-D only).

© Woodward
37184C
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3 Display elements and controls

3.1 Pressure-sensitive front membrane

Thomas

The pressure-sensitive membrane of the front panel consists of a plastic coating. All
keys have been designed as touch-sensitive membrane switch elements. The display
is an LC display, comprising 2 x 16 characters, which are indirectly illuminated in
green. Contrast of the display is infinitely variable by a rotary potentiometer at the left
side.

Enable ;%,.WOODWAR D Synchronizing System SPM'D
(J

Connect
C B
Closed

Display

Select Digit?  Cursor—

Light-emitting diodes

O "ENDIE" ..., Enable CB

) "COMMECE ..ottt Connection pulse

B "CIOSEA" ...ttt Reply: CB is closed

Buttons

@ DS PIAY " ereiiiee et a e e Scroll display

@ "SEIBCE" ...t Confirm selection

(@®) B T | PRSP EPPRROE Increase digit

@ "CIBAI™ ..ottt Acknowledge alarms

@ "CUISO ot Input cursor 1 to the right

Display

@ "SYNCIONISM" ...t Synchronism system 1 and 2

®"Lc (o1 o] = | SR RUPR P LC display

SPM-D10B/PSY4 Manual © Woodward
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3.2 Light-emitting diodes

" Enable"

" Connect "

"Closed"

Enable circuit breaker Color "GREEN"

The light emitting diode "Enable" indicates that the circuit breaker is enabled for op-
eration. The status of the LED corresponds with the status of the discrete input “En-
able CB”.

Connection pulse Color "GREEN"

The light-emitting diode “Connect" indicates that the unit gives a add-on pulse to the
circuit breaker. The condition of the LED corresponds with the condition of the relay
“Command: close CB”.

Circuit breaker is closed Color "GREEN"

The LED “Closed” signals the reply of the circuit breaker. The LED is illuminated if
the discrete input “Reply: CB is open” is not set and it expires if the discrete input is
set (see also chapter 2.2 “LED "Closed" flashes” on page 7).

© Woodward
37184C
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3.3 Buttons

@ ................................. BUTTON
"Display..Select"

@ oo BUTTON
"Digit
@ oo BUTTON

"Clear..Cursor"

In order to facilitate the setting of the parameters, the buttons have an "AUTOROLL
function". It allows to switch to the next setting and configuration screens, the digits,
or the cursor position. The "AUTOROLL function" will only be activated when the user
depresses the corresponding keys for a certain period of time.

Display+..Select

Automatic.......

Configuration

Digit T

"Display" Pressing this button advances the display of the

operating and alarm messages.

"Select" The jump to the next input screen occurs. If the orig-

inally displayed value has been changed by the buttons
"Digit" or "Cursor", then the newly set value is saved by
pressing the "Select” button. By pressing this button
again, the user causes the system to display the next en-
try screen.

Configuration

Clear..Cursor

"Digit™ This button is used to raise the cursor position one

digit from where the cursor is. The increase is restricted
by the admissible limits see list of parameters included in
the Annex. In case the maximum number is reached
which can be set, the number automatically returns to the
lowest admissible number.

Automatic.......

Configuration

"Clear" By pressing this button all fault messages are deleted

if they are no longer detected.

"Cursor—" This button is used to move the cursor one posi-

tion to the right. When the last right-hand position is
reached, the cursor automatically moves to the first posi-
tion left-hand of the value to be entered.

SPM-D10B/PSY4 Manual
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3.4 Display

@ ................................ DISPLAY
"LC display"
“Synchronism”

3.4.1 Automatic mode

LC display

The two-line LC display may be used to retrieve performance quantities when the
automatic mode is activated. While in configuration mode, the individual parameters
are indicated (see below).

1:00,0kv 00,00Hz
2:00,0kv 00,00HZz

'IIIIIIIIIIIIIII'
hﬂ

d+000%¢+00,00Hz?¢

Double voltage and double frequency display, phase position

The voltages of both systems 1 and 2 are displayed. The arbor in the lower line
shows the phase position between system 1 and system 2. Are both systems syn-
chronous the arbor is positioned above the indentation of the display frame. The ar-
bor would only be displayed during system 1 and system 2 are both within the ad-
missible range for the synchronization (see chapter 2.1, condition A).

i T Voltage and frequency of system 1

2 Voltage and frequency of system 2

Voltage and frequency difference, phase position

The difference voltages and difference frequencies between both systems 1 and 2
are displayed. A positive difference means that system 2 has a larger value than
system 1. The voltage difference shown in % is related to the voltage transformer
rated value of system 2. Right hand to the % sign a blinking arrow shows the activity
of the voltage controller (SPM-D10B/PSY4-FU-D only), right hand to the unit "Hz"
the activity of the frequency controller is displayed. If the point of the arrow shows to
the top the controller outputs "higher" impulses; if the point of the arrows shows to
the bottom the controller outputs "lower" impulses. The frequency of the blinking ar-
rows do not represent the controller outputs frequency. The sign in the lower line
shows the phase position between system 1 and system 2. Are both systems syn-
chronous the sign is sitting above the indentation of the display frame. All above de-
scribed values would only be displayed during system 1 and system 2 are both with-
in the admissible range for the synchronization (see chapter 2.1, condition A).

3.4.2 Automatic mode Fault display

XXXXXXXXXXXXXXXX

Fault display, lower line

The indications are displayed according to the following list:

Type of fault | XXXXXXXXXXXXKXXXX

i Synchronization time of the CB is exceeded [ Synchron. time |

© Woodward
37184C
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4 Configuration screens (input of the parameters)

The input screens can be scrolled, when you are in configuration mode (simulta-
neously pressing "Digit" and "Cursor"), via "Select". If the "Select" button is pressed
for a longer period of time, the scroll function will be activated, and the screens will
be browsed rapidly. Please make sure that it is possible to scroll in the reverse direc-
tion of the last four configuration screens. To do this you must simultaneously press
the buttons "Select" and "Cursor". If no entry, modification or any other action is car-
ried out for about 10 minutes, the unit automatically returns to the automatic mode.

SPRACHE /LANGUAGE Language selection German/English
english

Selection of the language.

Software version Software version

X . XXXX

Display of the software version.

SPM-D10B/PSY4 Manual © Woodward
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4.1 Password protection

The unit is equipped with a three-level code and configuration hierarchy, which
enables it to visualize various configuration screens for different users. A distinction
is made between:

Code level 0  User: Third party
(CS0) This code level enables no access whatsoever to the parameters.
Code level 1 User: Customer
(CS1) This code level entitles the user to change a few selected parameters. Changing a
password is not possible in this case.
Code level 2 User: Commissioner
(CS2) 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.
Enter code Enter code number 0..9999
number XXXX 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). If
the random number is confirmed by “Select” without changing the item’s code level
remains as it was. If the code number of level 1 or level 2 is input, the unit changes
into code level CS1 or CS 2 and accordingly the parameter can be changed. If an
incorrect code number is input, the code level is set to code level 0.
® ot
Two hours after input of the code number the code level returns automatically to CSO!
The present code number for code level 1 (CS1) is "0001" !
The present code number for code level 2 (CS2) is "0002" !
Only in code level 2 the pass word protection can be switched off!
Password Password protection ON/OFF
Protection ON ON....c..... Access to configuration is attained by entering the appropriate password
(Code level 0/1/2). If an incorrect code number has been entered, confi-
guration is blocked.
OFF .......... Access to configuration screens is permanently set to code level 2 and
the code number is not queried.
© Woodward SPM-D10B/PSY4 Manual
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4.2 Basic settings

WARNING !

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

Rated frequency
£fn=00.0Hz

Generator freq.
f set = 00.0Hz

Voltage System 1
secondary ooov

Voltage System 2
secondary ooov

Voltage System 1
primary 00.000kV

Voltage System 2
primary 00.000kV

Rated voltage
Un = 000V

Voltage System 2
setpoint ooov

SPM-D10B/PSY4-FU-D only

System rated frequency 48.0..62.0 Hz

The rated frequency of the systems 1 and 2 (respectively of the public network) is
transferred here to the unit. This parameter depends on the three-phase system in
the relevant country.

Setpoint frequency 48.0..62.0 Hz

The setpoint frequency of system 2 is entered in this screen and is needed for the
frequency controller in isolated and no-load operation.

Secondary voltage system 1 (measuring transducer) 50..440V

The secondary voltage of system 1 is set here in V. This entry serves to indicate the
primary voltages in the display. In the case of measured voltages of 400 V without a
measurement transducer, 400 V must be set here.

Secondary voltage of system 2 (measuring transducer) 50..440V

Secondary voltage of system 2 is set here in V. This entry serves to indicate the pri-
mary voltages in the display. In the case of measured voltages of 400 V without a
measurement transducer, 400 V must be set here.

Primary voltage of system 1 (measuring transducer) 0.1..65.0 kV

The primary voltage of system 1 is set here in kV. The entry is used to output the
primary voltages on the display. In the case of measured voltages of 400 V without a
measurement transducer, 0.40 kV must be set here.

Primary voltage of system 2 (measuring transducer) 0.1..65.0 kV

The primary voltage of system 2 is set her in kV. The entry is used to output the pri-
mary voltages on the display. In the case of measured voltages of 400 V without a
measurement transducer 0.40 kV must be set here.

Rated voltage 70..420 V
This value is used to define the permitted limits for synchronization.
Setpoint voltage system 2 50..440 V

This value of the voltage specifies the setpoint of the voltage of system 2 for no-load
and isolated operation.
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4.3 Controller configuration

The parameters of the controller are modified by entering values in the following
screens.

WARNING !

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

4.3.1 No-load control

Automatic idle Automatic no-load control ON/OFE
Running ON ON

............ With the circuit breaker open and no release of the circuit breaker, fre-
quency and if applicable voltage are controlled (see also chapter 2.1
“Function table” on page 7).

OFF .......... With the circuit breaker open, frequency and if applicable voltage are

controlled according to the following conditions (see also chapter 2.1

“Function table” on page 7):

e CB release is present:

Frequency and if applicable voltage are controlled.

e Release CB is not present:

No control is carried out.

© Woodward SPM-D10B/PSY4 Manual
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4.3.2 Frequency controller

Freq. controller
ON

Freq.controller
Ramp 00,0Hz/s

Freq. controller
Dead band=0.00Hz

Freq. controller
Time pulse>000ms

Freq. controller
Gain Kp = 00.00

Frequency controller ON/OFF

ON....cceee.. The frequency of system 2 is controlled. The frequency is controlled in
various manners depending on the task (isolated operation / synchroni-
zation). The subsequent screens of this option are displayed.

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

Frequency controller setpoint ramp 0,1..99,9 Hz/s

The change in setpoint is supplied to the controller via a ramp. The slope of the
ramp is used to alter the rate at which the controller modifies the setpoint value. The
more rapidly the change in the setpoint is to be carried out, the greater the value in-
put here must be.

Frequency controller insensitivity 0.02..1.00 Hz

Isolated operation The setpoint frequency of system 2 is controlled in such a man-
ner that, in its adjusted state, the actual value deviates from the
setpoint frequency setting (setpoint from mask setting) by the set
sensitivity value at most.

Synchronization...The frequency of system 2 is controlled in such a manner that, in
its adjusted state, the differential frequency reaches the set sen-
sitivity value at most. The frequency of system 1 is used as the
setpoint value increased by the value of the adjustable offset.

Minimum frequency controller ON period 10..250 ms

The minimum ON period of the relay should be selected in such a manner that the
downstream adjustment facility responds reliably to the pulse that has been set ac-
cording to the set time. The smallest possible time must be set in order to ensure op-
timum control behavior.

Frequency controller gain 0.1..99.9

The gain factor K; influences the operating time of the relays. By increasing the fac-
tor, the operating time can be increased in the event of a certain control deviation.
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4.3.3 Voltage controller (SPM-D10B/PSY4-FU-D only)

Volt. controller Voltage controller ONJ/OFF
ON ON

............ Generator voltage control is carried out. The generator voltage is con-
trolled in various manners depending on the task (no load / isolated op-
eration / synchronization). The subsequent screens of this option are
displayed.

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

not displayed.

Volt. controller Voltage controller isolated mode ON/OFF
Isolated op. ON ON..coovvene In the operation mode isolated operation the voltage controller is acti-
vated.
OFF.......... In the operation mode isolated operation the voltage controller is inac-

tive. The frequency controller is not affected by this setting.

Volt. controller Voltage controller insensitivity 0.1..25.0 %
dead band= 00.0%

The dead band given in % is related to the voltage transformer rated value of the
voltage system 2.

No load/Isolated operation The voltage is controlled in such a manner that, in its
adjusted state, the actual value deviates from the setpoint vol-
tage setting (setpoint from mask setting) by the set sensitivity
value at most.

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

Volt. controller 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

downstream adjustment facility responds reliably to the pulse that has been set ac-
cording to the set time. The smallest possible time must be set in order to ensure op-
timum control behavior.

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 fac-
tor, the operating time can be increased in the event of a certain control deviation.
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4.3.4 Synchronization functions

Synchronizing Synchronization functions ON/OFF
functions ON ON....ce.... A synchronization of the frequency of system 1 is carried out. The add-
on command for the CB is carried out with little positive slip. The subse-
guent screens of this function are displayed.
OFF .......... No synchronization occurs, and the subsequent screens of this function
are not displayed.
Synchronizing Offset frequency 0.00..0.25 Hz

df offs.= 0,00Hz

During synchronization the setpoint value of the frequency of the system 2 is calcu-
lated out of the frequency of system 1 added by this offset. This offset should be at
least 0.1 Hz smaller or half the value of dfmax (next parameter). Please also note
the setting of the insensitivity of the controller, too.

Synchronization Max. perm. differential frequency for synchron. (pos. slip) 0.02..0.49 Hz
df max = 0.00Hz

The prerequisite of a connect command's being output is negative deviation from
this set differential frequency. This value specifies the upper frequency (positive val-
ue corresponds to positive slip).

- frequency of system 2 is larger than frequency of system 1.

Synchronization Max. perm. differential frequency for synchron. (neg. slip) 0.00..-0.49 Hz
df min = 0.00Hz

The prerequisite of a connect command's being output is negative deviation from
this set differential frequency. This value specifies the lower frequency (negative
value corresponds to negative slip).

- frequency of system 2 is smaller than frequency of system 1.

Synchronization Max. perm. differential voltage for synchronization 0.1..15.0%
dU max = 00.0%

The dead band given in % is related to the voltage transformer rated value of the
voltage system 2.

To ensure that a connect command will be issued, the actual value must fall below
the entered differential voltage.

Synchronization Min. pulse duration of connect relay for synchronization 0.04..0.50 s

Time pulse>0.00s The duration of the connect impulse can be adjusted to the subordinate switching
unit.

Closing time Inherent delay of the CB for synchronization 40..300 ms

CB =000ms The inherent switching time of the circuit breaker corresponds to the lead time of the
connect command. The connect command will be issued at the entered time before
the synchronization point.
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4.3.5 Black start

Circuit breaker Black start of circuit breaker ON/OFEE

Dead bus op. ON ON

............ Release black start function. To switch on the circuit breaker onto the
voltage-free system 2 additionally more conditions have to be fulfilled
(see chapter 2.6.3 “Black Start” after page 9). The subsequent screens
of this function are displayed.

OFF.......... No black start is carried out, and the subsequent screens of this function

are not displayed.

Dead bus op. Maximum differential frequency for black start 0.05..5.00 Hz

df max = 0.00Hz

The prerequisite of the output of the connect command is that the frequency of sys-
tem 2 may, at most, deviate from the setpoint by the set value.

Dead bus op. Maximum differential voltage black start 0.1..20.0 %

dU max = 00.0%

The differential voltage given in % is related to the voltage transformer rated value of
the voltage system 2.

The prerequisite of the output of the connect command is that the voltage of sys-
tem 2 may, at most, deviate from the setpoint by the set value.

4.3.6 Synchronization time monitoring

Sync.time contr. Synchronization time monitoring ON/OFF

ON ON

............ A time monitoring of the synchronization is carried out. Starting the syn-
chronization process simultaneous the time counter is started. If, follow-
ing the expiry of the set time, the circuit breaker was not closed, a warn-
ing message "Connect time CB" is displayed. The synchronization
process will be cancelled and the relay "Ready for operation" drops out.
Resetting the watchdog occurs by pressing the button "Clear" for at least
3 s. The subsequent screens of this function are displayed.

OFF .......... The synchronization will not be monitored. The subsequent screens of

this function are not displayed.

Sync.time contr. Final value for synchronization time monitoring 10..999 s

Delay time 000s

Please note above described parameter.

4.3.7 Change passwords

Define level 1 Code level 1 (customer) 0..9999

code 0000

This screen appears only in code level 2. Here the code number is defined, which
must be set on the item to get into code level 1 (customer). More information about
password protection see on page 15.

Define level 2 Code level 2 (commissioner) 0..9999
code 0000 This screen mask only appears in code level 2. Here the code number is defined
which must be set on the item to get into code level 2 (commissioner). More informa-
tion about password protection see on page 15.
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5 Commissioning

DANGER !!!

When commissioning the unit, please observe the five safety rules that apply to the handling of live
equipment. Make sure that you know how to provide first aid in current-related accidents and that
you know where the first-aid kit and the nearest telephone are. Never touch any live components of
the system or on the back of the system:

LIFE THREATENING

WARNING !

The unit may only be commissioned by a qualified technician. The "EMERGENCY-SHUTOFF"
function must function safely before the commissioning and must not depend on the particular

machine.

CAUTION !

1. Prior to commissioning, check that all measuring voltages are correctly connected with regard to
phases. The rotating field must be measured. Any lack or incorrect connection of measuring
voltages or other signals may lead to incorrect functions and damage the unit as well as engines
and components connected to the unit.

Procedure 2.

3.

Disconnection of the connection commands directly on the circuit breaker.

The supply voltage (24 Vpc) must be applied following a check to ensure that all measur-
ing voltages have been connected in the correct phase relation.

By simultaneously pressing the two buttons "Digit" and "Cursor" you change into configu-
ration and test mode.

Enter all operating data in the sequence of the different screens. The setting limits can de-
rived from both the screen description (to the right next to the screens) and also the para-
meter list at the end of the manual.

If all releases are lacking, you have to check whether the measured voltage corresponds
to the displayed value. The absence of a measuring voltage can lead to an asyn-
chronous switching command when the black start is active.

Checking the signal "Enable CB": After applying the "Enable CB" the LED "Enable” on the
pressure-sensitive front membrane lights up.
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8. Synchronization of the circuit breaker:

a) Separate the connection to the circuit breaker;

b) the voltage at which synchronization is to occur must be within the permissible range;

c) apply the signal "Enable CB";

d) if the voltage is 50 % more than the set rated value, the frequency controller begins
to control. The control parameter should be set so that the set value is optimally ad-
justed.

e) Before inserting the circuit breaker it is absolutely necessary to check whether the
measuring voltages are attached correctly. It must also be checked whether the syn-
chronous conditions are fulfilled in the moment when the SPM-D10B/PSY4 issues an
add-on pulse. This check can easily occur in measuring the difference voltage direct-
ly at the appropriate circuit breaker.

9. Black start
The output of the command for connecting to a de-energized busbar can be simulated in
input/test mode. The illumination of the LED "Connect" indicates, that at this moment, an
add-on order would be output for the corresponding switch if automatic mode was se-
lected.

10. By simultaneously pressing the two buttons "Digit" and "Cursor" automatic mode is acti-
vated.

11. After successfully connecting the circuit breaker, the LED "Closed" must light up.
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6 Appendix

6.1 Technical data

Measuring values - Measuring voltages .. Rated voltage (VN):......cccooeeiieiiiiiiiiieieeeeees 230/400 Vac
Measuring range: ........cccccevveveeieeeeeennnieeeenn 50..400 Vac

- RaAted frEQUENCY .. .eeeiiiiiiee et 40.0..70.0 Hz

X e ol U [ = o3 YRR Class 1

Environmental variables - POWET SUPPIY ...cooiiiiiiiiiiie ettt 24 Vdc (£25 %)
- INtrINSIC CONSUMPLION .....eiiiiiiiie e max. 10 W

- AMDIENT LEMPEIALUIE ......eoiiiiiiii et -20..70 °C

- Ambient humidity 95 %, non-condensing
Measuring iNPULS @ VOIAQE ....cceioiiiiiiiieec e Resistances 0.1 %
- Linear measuring range UP t0........cceiiiiiriieee e e et e et e e 1.3 x Uy
- Input resistance .........c.veeeeeeiiiiii e
- Max. power consumption per path..........ccocccieieeini e 0.15W

Discrete inputs - electrically isolated

- INPUL raNGE (UCont, digital INPUL) <+« +++eerrresreesmrrersreemerenineeserssineeneeenens 18..250 Vac/dc

= INPUL FESISTANCE ... 68 kQ
Potential-free outputs - iSOlAted.........ooiiiiiiiiiiie e potential-free make-contact
- CoNtAaCE MALETIAl ....veeieiiiie e AgCdO

- General purpose (GP) (Ucont, relay output) AC...ccovevinnn. 2.00 Aac@250 Vac
DC...cooviiiiiiiins 2.00 Adc@24 vdc

0.36 Adc@125 Vdc

0.18 Adc@250 Vdc

- Pilot duty (PD) (Ucont, relay output) AC .o, B300
DC...cooviiiiiiiins 1.00 Adc@24 Vvdc

0.22 Adc@125 Vdc

0.10 Adc@250 Vdc

HOUSING = TYPE coieeeeeceeeeeeeeee et en s n s APRANORM DIN 43700
= DIMENSIONS ....ciiiiiiiieiiie et 144 x 72 x 122 mm

= FrONt CULOUL ....eeiiiiiiie et 138 [+1.0] x 68 [+0.7] mm

= CONNECLION ..ueviiieiiciieie et Screw-type terminals 2.5 mm?

use 60/75 °C copper wire only
use class 1 wire only or equivalent

mWeight oo depending on model, approx. 800 g

Protection - Degree of protection.........ccccvvvieeeiiiiiiiiiice e IP21; from front IP42

- Pressure-sensitive front membrane.............ccccccoevviii i, isolating surface

- Disturbance test (EC) .................. Tested according to valid EN codes of practice
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6.2 Dimensions

Housing
Dimensions

Front section
Connection

Degree of protection
Weight

Type APRANORM DIN 43700

144 x 72 x 122 mm

138 [+1.0] x 68 [+0.7] mm

1.5 mm2 or 2.5 mmz2 screw terminals depending on the plug connector
IP 21, front IP 42

depending on model, approx. 800 g

Front view
|
I
! (o]
: o]
! o]
N 8 : a3
I
I+ 000
! ~
N
Back plate mounting
optionally
Bottom view
116 50
88—~ |=—
[ 1 -
I~ Back view with
connecting terminals
3 ©
-~ ot} R4
= (HEENENEERENRNRNRREREEEND
01 24
L
[ ]
V- 2003-03-18 | SPM-D10B/PSY4 Dimensions 1203-ab.skf
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6.3 Wiring diagram

6.3.1 SPM-D10B/PSY4-F-D

M5.WOODWARD

SPM-D10B/PSY4-F-D

=1 5 lower SPEED
() Three-position controller
= —d| oo raise
-
()]
oo
| — — d Voltage - System 2 - L.2
alternatively
— — — —|—— S Voltage - System 2 - L1
~H Common
[42] (92]
N ©
—p| o @ Enable isolated operation
—p| < M Reply: CB is open
(qp] zdl
0 0 —> i I Enable CB
$) 9) o
—
<+ Command: close CB
<tL_—
—
o N S ™ N S
— — | S Voltage - System 1 - L2
alternatively —
— — — — | — — — Q Voltage - System 1- L1
<_ 3 Function:
4— make- Readiness for operation
_> 2 | contact
N 0Vdc
i 24 \Vdc
Subject to technical modifications.

2008-08-22 | PSY4 Wiring Diagram psy4ww-0834-ap.skf
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6.3.2 SPM-D10B/PSY4-FU-D

_\-I\ lower SPEED

Three-position controller
— | raise

Drive

14/15/3 14516  7(20]21111112(13[{8 ]9 |10

Three-position controller

MW, WOODWARD

—\_I\ lower VOLTAGE
|

raise

alternatively

\oltage - System 2 - L2

\oltage - System 2 - L1

M Common

Enable isolated operation

Reply: CB is open

A
8]
@ Enable CB
]

P Vv

Command: close CB

alternatively -—Jp-

Voltage - System 1 - L.2

Voltage - System 1 - L1

Function:
make- Readiness for operation
| — contact

0Vdc

<_

vt

211811912324

SPM-D10B/PSY4-FU-D

1

24 Vdc

Subject to technical modifications. 2008-08-22 | PSY4 Wiring Diagram psy4ww-0834-ap.skf
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7 Parameter list

SPM-D10B/PSY4 Synchronizing system

Parameter list

Version

Project

Device number

Date

Option Parameter Setting range Default Customer settings
Line 1 - Text - Line 2 setting
Sprache/Language German/English English OG OE OG OE
Software version 1.1xxx
Enter Code number 0..9999
Password Protection ON/OFF O ON O OFF O ON 0O OFF
Rated frequency fn= 48.0..62.0 Hz 50.0 Hz
Generator freq. fset = 48.0..62.0 Hz
Voltage System 1 secondary 50..440V 400 V
Voltage System 2 secondary 50..440 V 400 V
Voltage System 1 primary 0.1..65.0 kV 0.4. kV
Voltage System 2 primary 0.1..65.0 kV 0.4. kV
Rated voltage Un = 70..420 V 400 V

FU-Donly | Voltage System 2 setpoint 50..440 V 400 V
Automatic idle Running ON/OFF ON 0O ON 0O OFF O ON O OFF
Freq. controller ON/OFF ON O ON O OFF O ON 0O OFF
Freq. controller Ramp 0.1..99.9 Hz/s
Freq. controller Dead band= 0.02..1.00 Hz 0.10 Hz
Freq. controller Time pulse> 10.. 250 ms 80 ms
Freq. controller Gain Kp= 0.1..99.9 15.0

FU-Donly [ Volt. controller ON/OFF ON O ON O OFF O ON 0O OFF
Volt. controller Isolated op. ON/OFF ON O ON O OFF O ON O OFF
Volt. controller dead band 0.1..25.0 % 1.0 %

- |Volt. controller time pulse> 20..250 ms 80 ms

FU-Donly | Volt. controller gain Kp 0.1..99.9 15.0
Synchronizing functions ON/OFF ON OON O OFF O ON O OFF
Synchronizing df offs. 0.00..0.25 Hz
Synchronization df max = 0.02..0.49 Hz 0.18 Hz
Synchronization df min = 0.00..-0.49 Hz -0.10 Hz
Synchronization dU max = 0.1..15.0 % 6.0 %
Synchronization Time pulse> 0.04..0.50 s 200 ms
Closing time CB= 40.. 300 ms 80 ms
Circuit breaker Dead bus op. ON/OFF OFF O ON O OFF O ON O OFF
Dead bus op. df max 0.05..5.00 Hz 0.25 Hz
Dead bus op. dU max 0.1..20.0 % 10.0 %
Sync.time contr. ON/OFF ON O ON O OFF O ON 0O OFF
Sync.time contr. Delay time 10..999 s 120s
Define level 1 Code 0000..9999 0001
Define level 2 Code 0000..9999 0002

SPM-D10B/PSY4 Manual © Woodward
Page 28/28 37184C



	1 Introduction
	1.1 Safety technology note for the user
	1.2 Measurement data
	1.2.1 Power supply
	1.2.2 Voltage measuring inputs
	1.2.3 Auxiliary and control inputs
	a.) Discrete inputs

	1.2.4 Auxiliary and control outputs
	a.) Power circuit breakers
	b.) Others
	c.) Controller outputs



	2 Description of functions
	2.1 Function table
	2.2 LED "Closed" flashes
	2.3 Control inputs
	2.4 Control outputs
	2.5 Potential separation between the power supply and the discrete inputs
	2.6 Operating states
	2.6.1 No load operation
	2.6.2 Synchronization
	2.6.3 Black Start
	2.6.4 Isolated operation 


	3 Display elements and controls
	3.1 Pressure-sensitive front membrane
	3.2 Light-emitting diodes
	3.3 Buttons
	3.4 Display
	3.4.1 Automatic mode
	3.4.2 Automatic mode Fault display


	4 Configuration screens (input of the parameters)
	4.1 Password protection
	4.2 Basic settings
	4.3 Controller configuration
	4.3.1 No-load control
	4.3.2 Frequency controller
	4.3.3 Voltage controller (SPM-D10B/PSY4-FU-D only)
	4.3.4 Synchronization functions
	4.3.5 Black start
	4.3.6 Synchronization time monitoring
	4.3.7 Change passwords


	5 Commissioning
	6 Appendix
	6.1 Technical data
	6.2 Dimensions
	6.3 Wiring diagram
	6.3.1 SPM-D10B/PSY4-F-D
	6.3.2 SPM-D10B/PSY4-FU-D


	7 Parameter list

