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General Information
The following alert boxes can be used in this publication:

A DANGER “DANGER?” indicates a hazardous situation which, if not avoided,
will result in death or serious injury.

“WARNING” indicates a hazardous situation which, if not avoided,
could result in death or serious injury.

ACAUT'ON “CAUTION?”, used with the safety alert symbol, indicates a hazardous
situation which, if not avoided, could result in minor or moderate injury.

NOTICE “NOTICE” is used to address practices not related to personal injury.

117/1=le]=aV:Y\"h | “IMPORTANT” is used to address practices not related to personal
injury.

Personnel

WARNING!
Hazards due to insufficiently qualified personnel!

If unqualified personnel perform work on or with the control unit hazards may

arise which can cause serious injury and substantial damage to property.

e Therefore, all work must only be carried out by appropriately
qualified personnel.

For further Product Support Options, Product Service Options, Returning Equipment for Repair, and/or
Engineering Services please download application note #37573.
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Documentation itself

A\ CAUTION

Read this entire application note and all other publications pertaining to the
work to be performed before installing, operating, or servicing this equipment.
Practice all plant and safety instructions and precautions.

Failure to follow instructions can cause personal injury and/or property
damage!

Any unauthorized modifications to or use of this equipment outside its
specified mechanical, electrical, or other operating limits may cause
personal injury and/or property damage, including damage to the
equipment.

Any such unauthorized modifications: constitute "misuse” and/or "negligence"
within the meaning of the product warranty thereby excluding warranty
coverage for any resulting damage, and invalidate product certifications or
listings.

This publication may have been revised or updated since this copy was
produced. If the cover of the publication states "Translation of the Original
Instructions", the original source may have been updated since this
translation was made.
Be sure to check manual 26311, Revision Status & Distribution Restrictions of
Woodward Technical Publications, to verify whether this translation is up to
date. Always compare with the original for technical specifications and for
proper and safe installation and operation procedures. To verify that you have
the latest revision, check manual 26311, Revision Status & Distribution
Restrictions of Woodward Technical Publications, on the publications page of
the Woodward website:

www.woodward.com/publications

The latest version of most publications is available on the publications page.
If your publication is not there, please contact your customer service
representative to get the latest copy.
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This document provides some examples how simple Load-Shedding can be realized by using the Flexible
limits of the easYgen-3000XT.

1.0 Introduction

Load-shedding is part of a Power Management System (PMS) of an island grid. Load-shedding ensures
the availability of power for critical loads by disconnecting less critical ones by clear defined rules until
sufficient power is established e.g. by starting additional engines or decrease of the remaining load. This
makes sure that the generator will not be shutdowned by an overload and the busbar will not be de-
energized.

Load-shedding becomes important if

o the consumer load increases faster than generators can be added

e the consumer load increases, but no generator can be added anymore

e a generator failure must be compensated until a new generator has been added

Usually there are different fields with consumer loads which can be shed and one field with base load.
Different priorities are assigned to the fields.

The scenarios of the desired Load-Shedding behavior are very different. For this reason the examples of
this document can only give you an idea how to realize your requirement.
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1.1 General remarks to the configuration
The configuration of Load-Shedding must basically consider the following frame conditions:

Rated power of the engine (or rated system power if more engines)
Current system power

Intended reserve power

Expected customer loads of the different load-shedding fields
Priorities of the different load-shedding fields

o wnh e

All Load-Shedding examples of this document are working with three Load-Shedding fields (steps) and
one field with the base load.

If Load-Shedding becomes active, one or more of the relays 13, 14, 15 will be energized to shed the
corresponding load fields.

These relays are assigned to the Flexible Limits 25, 26, 27 (command variables 15.25, 15.26, 15.27).
The Flexible Limit of every field is defining:

e the limit to shed a field
o the hysteresis

o the delay time

o the fallback time

e the alarm class

o the acknowledge mode
o the enabling condition

o The limit defines the load to shed the field.

o The hysteresis is very important. It defines the "threshold” for the reconnection of the field if
load has decreased or the rated power has increased by an additional engine. To avoid jittering
of the load-shedding steps the hysteresis must be a little higher than the maximum load of the
field. If load dependent start stop (LDSS) is active additionally the hysteresis must be lower than
the reserve power of LDSS.

o The delay time is important to define the priority of load-shedding. The less critical field must be
configured with the shortest time the more critical fields with longer times. (The field with the
base load should not be shed.)

o The fallback time defines the time to reconnect the field if the load has decreased.

o The alarm class of the examples is configured as Class A to indicate the load-shedding but not
cause any additional action.

o The acknowledge mode is always set to “Selfacknowledge”

Copyright © 2016 www.woodward.com Application Note #37638, 08/2016
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2 Examples

2.1.0 Single or multiple engine application without load dependent start stop

Generator rated active power (parameter 1752) = 200 kW (System rated active power (parameter 1825)
does not care because in multiple engine systems applications with synchronous load share the utilization
factor of all engine are almost the same.)

Generator active power (1752) = 200 kW

The system should run with a minimum of 5 % (10 kW) reserve power.

The load is distributed to 4 fields. 3 of these fields are part of the load shedding (Load-Shedding 1, Load-
Shedding 2, Load-Shedding 3). Where Load-Shedding 1 is the less, Load-Shedding 3 is the most critical
one. Field 4 cannot be shed it carries the base load.

The expected load of each field is max. 20 kW.

2.1.1 Configuration :
Flexible Limits 25 is evaluate Load-Shedding 1, Flexible Limits 26 is evaluate Load-Shedding 2 and
Flexible Limits 27 is evaluate Load-Shedding 3.

e Since the system should run with at least 5% reserve power the Real Power must not exceed
100% - 5 % = 95 %. Therefore configure:

o Monitoring at: Overerrun (for all of the three Flexible Limits
o Limit =95 (for all of the three Flexible Limits
o Analogmanager

= Type = Pass through (for all of the three Flexible Limits)
= Al (source) = 01.24 Generator active power [%] (for all of the three Flexible Limits)

e To avoid jittering the hysteresis must be a little higher than the maximum load of the corresponding
field. The maximum load is 20 kW 2 10% for field 1 to 3. Therefore configure

o Hysteresis = 10.01 (for all of the three Flexible Limits)

e To stagger (prioritize) the Load-Shedding steps different delay times are configured. Field controlled by
Flexible Limit 25 should shed at first configure:

o Delay (Flexible Limit 25) = 0.1 s
o Delay (Flexible Limit 26) = 0.4 s
o Delay (Flexible Limit 27) = 0.7 s

¢ In case of decreasing power or adding an additional engine after Load-Shedding was active as much
fields as possible should be reconnected in a reverse order. Therefore configure

o Fallback (Flexible Limit 25) = 3.0 s
o Fallback (Flexible Limit 26) = 2.0 s
o Fallback (Flexible Limit 27) =1.0s

o Load-Shedding relays: see “Relay (Discrete Outputs x.x) configuration”
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2.1.1.1 Toolkit configuration screens for flexible limits 25-27
Flexible limits 25-26

Flexible: firit 25 Flexible: limit 26
7268 Description Load-Shedding 1 7276 Description Load-Shedding 2
E170 Monitoring On = E180 Monitaring an =

6174 Manitoring at [avenn =] 6184 Monitoring at [ovenn =]

6175 Limit [ smw 6185 Limit [ =mo

6178 Hysteresis [ oo 6188 Hysterese [ oo

6177 Dielay [ oins 6107 Delay [ o
6546 Falback tine [ zm s BE47 Fallpack time [ 2o
5171 Alarm clsss [Cassa =] 6181 Alaim class [Classa =]

6172 Self acknowledge ['ves =] 6102 Self acknowledge [ves =]

6173 Enatled [amas =] 5183 Enabled |

Analog manager

6176 AM FleaLim 25 source 6186 &M FlexLim 26 source
Al D124 Gen act power %] - Al 0124 Gen act power [%] -
A, PASS A PASS
TROUGH TROUGH
A2 10.01 ZERO - EE— A2 10.01 ZERO - -
-f—— -te—
ol [ —_— o] 0
1 [0207 LM FALSE = [— =l Ly L1 [o201 LM FaLSE = [ = La
Lz [0z 07 LM FALSE =] [— =l Lz [0207 LM FALSE =] [— =l
Type | Passthrough - Type  |Passthrough ~
Al Carcel | Appl) Caricel
Flexible limits 27
Flexible limit 27 Flexible limit 28 -
7284 Description ILDad-Shedd\ng 3 7232 Descriptio
6190 Manitoring On > £200 Monilaring

£194 Moritoring ot [Gvemn =] E204 Monitoring
£135 Limit [ s £205 Limit
B1598 Hysteresis W B208 Hysteresis
£157 Dielay I 6207 Delay
6648 Fallback time [ 1w s £643 Falback t
6191 Alam class [Classa =] 6201 Alam clas

6192 Self acknowledae Tes VI 6202 Self ackm

5193 Enabled Always 'I 6203 Enabled

Analog manager
6196 &M FlexLim 27 source

Al 01.24 Gen.act power [%] = A 2 PASS
TROUGH
82 10.01 ZERO -
e—

ol [ o -
L1 [02.01 LM FALSE = [— =l La
L2 [0207 L FaLSE | [ I |
Type  [Passthougn =

Anply [Caneel
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2.2. Timing diagram

The following diagram shows an example how the Load-Shedding is working with these settings.

It is supposed that the load of the fields 1 to 3 is constant with the following loads:

Field 1: 1%,
Field 2: 2%,
Field 3: 2%

and the base load varies:

4

Actual
power [%]

100

95

El)

85

Shedding 3

relay 15

SheddingA.vsd

80

Shedding 1
relay 13

increase of power

Shedding 2
relay 14

Shedding 1. field

Shedding 2. field

reconnect 1. field

decrease of power
reconnect 2. field

Shedding 3. field

reconnect 3. field

-

-

t3 ta ts te t7 Time (notin
scale)

At the beginning the system is running with 91 % load.

Then(to) the load increases to 99 % which is higher than the threshold of 95%
after 100 ms (t1) field 1 becomes shed, the load decreases to 98 %

after 300 ms (t2) field 2 becomes shed, the load decreases to 96 %

after 300 ms field 3 becomes shed, the load decreases to 94 % which is lower than the threshold of 95%
after some time (t1) power decreases by 10 % from 94 % to 84 %. This is 11 % of the threshold and higher
than the hysteresis. The fallback timers are starting.
after 1 s () field 3 becomes reconnected

another second more (ts) field 2 becomes reconnected
another second more (ts) field 1 becomes reconnected
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2.2.0 Multiple engine application with load dependent start stop (LDSS)

If Load-Shedding is operating with load dependent start stop (LDSS) the settings of Load-Shedding and
LDSS must be harmonized very carefully according to the individual requirements.

In this example there are two generators with “Generator rated active power” (parameter 1752) = 100 kW.
“Start stop mode” of LDSS (parameter 5752) is set to “Reserve power”. The “|OP Reserve power”
(parameter 5760) is 25 kW.

The load is distributed to 4 fields. 3 of these fields are part of the load shedding (Load-Shedding 1, Load-
Shedding 2, Load-Shedding 3). Where Load-Shedding 1 is the less, Load-Shedding 3 is the most critical
one. Field 4 cannot be shed it carries the base load.

The expected load of each fields 1-3 is max. 10 kW.

2.2.1 Configuration :

Flexible Limits 25 is evaluate Load-Shedding 1, Flexible Limits 26 is evaluate Load-Shedding 2 and

Flexible Limits 27 is evaluate Load-Shedding 3.

e Since the system should run with at least 25 kW reserve power the reserve power should not underrun
25 kW Therefore configure:

o Monitoring at: Underrun (for all of the three Flexible Limits

o Limit = 25000 (for all of the three Flexible Limits

o Analogmanager
Because the monitoring is configured as underrun and the reserve power is zero if no engine is
running, load shedding will be tripped. For this reason the switch takes the value of C1 to avoid
tripping in this case.

= Type = Switch (for all of the three Flexible Limits)

= Al (source) = 10.63 System reserve power (for all of the three Flexible Limits)
= C1=35002 (must be higher than reserve power + hysteresis)

= L1=02.08 Busbl volt./freg. ok (enable condition)

o To avoid jittering the hysteresis must be a little higher than the maximum load of the
corresponding field. The maximum load is 10 kW for fields 1 to 3. Therefore configure

= Hysteresis = 10001 (for all of the three Flexible Limits)
(The hysteresis must be lower than the reserve power but a little higher than the expected
load at the fields to be shed.)

o To stagger (prioritize) the Load-Shedding steps different delay times are configured. Field
controlled by Flexible Limit 25 should shed at first configure:

= Delay (Flexible Limit 25) = 0.1 s
= Delay (Flexible Limit 26) = 0.4 s
= Delay (Flexible Limit 27) = 0.7 s

o In case of decreasing power or adding an additional engine after Load-Shedding was active as
much fields as possible should be reconnected in a reverse order. Therefore configure

= Fallback (Flexible Limit 25) = 3.0 s
= Fallback (Flexible Limit 26) =2.0 s
= Fallback (Flexible Limit 27) =1.0 s

o Load-Shedding relays: see “Relay (Discrete Outputs x.x) configuration”
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2.2.1.1 Toolkit configuration screens for flexible limits 25-27.

Flexible limits 25-26

Flesible it 25 Flesible e 26
7268 Description LoadShedding 1 7276 Description LoadShedding 2
£170 Wenitoring On = £180 Wenitoring On =~

6174 Monitoring =t [Onderun =] 5184 Monitoring ot [Onderun =]

5175 Limit [ zsomom 5185 Limit [ zsomom

6178 Hysteresis [ toooioo 6188 Hysteresis [ toooroo

6177 Delay [ o 6167 Delay [ 1w
5645 Fallback line [ ams 6647 Falback time [ Rws
5171 Alatm class [Classa =] 5181 Alarm class [Clss s =]

5172 Self acknawledge [¥es =] 6182 Gell acknowledge: [¥es =]

6173 Enabled T | §183 Enabled [omaps =]

Analog manager
[~ B176 AM FlesLim 25 source —B186 AM FlexLim 26 source

A1 10.63 Systemesseal P W] = SWITCH 41 1063 Systemresreal P W] = SWITCH
a2 10.01 ZERO hd a2 10.01 ZERO v
c1 35002 ci 35002
L1 [02.08 Busb 1 voh.Areq. ok = [— = L1 [02.08 Busb 1 voh.freq. ok =l [— =l
Lz [02.01 LM FALSE =l [— = L2 [0z.01LM FALSE =l [— =l
Type Switch ~ Type Switch +]
Apply Caree) Aoply Cancel

Flesible limit 27 Flewble lirt 28—

7284 Description [LoadShedding 3 7292 Description

£190 Moritating On = £200 Monitoring

194 Maritaring at [Underun ] 6204 Moritoring a
B195 Limit [ zsom000 6205 Lt

£190 Hysteresis [ oo £209 Hysteresis
5197 Delay [ 2m s 6207 Delay

B648 Falback fime [ Tms £643 Falback tim

E191 Alam class Class & ¥ 6201 Alam class
£132 Self acknowledge Yes ¥ 6202 Self acknow.

E193 Enabled Always 6203 Enabled

Analog manager
(6136 AM FlexLim 27 source

Al 1063 Systemresreal P W] ¥

SWITCH

42 [oozero =]

1 35002

L1 [02.08 Busb 1 vott.fireq. ok = [— =
Lz [0207 LW FALSE =l [ =l
Type  |Swich =

Apply Caneel
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2.2.1.2 An alternative configuration for flexible limits 25 — 27 ...
is without an enable condition (e.g. 02.08 Busb1 volt./freq.).

The monitoring is at overrun and negative values are used for limit and input value:
Flexible limits 25-26

Flesible it 25 Flesible lmit 26
7268 Desciiption |Load Shedding 1 7276 Desciiption[Load-Shedding 2
E170 Monitaring On * E120 Maonitaring On *
§174 Moritoring al [avenn =] B124 Moritoring at [avenn =]
5175 Limit [ -zsomm 5185 Limit [ -zsomm
6178 Hysteresis [~ oot.on 6188 Hysteresis [~ oot.on
£177 Delay [ oms 5187 Delay [ 1w
5645 Fallback time [ sm: 5647 Fallback time [ zm s

E171 Alarm class Class &« E181 Alarm class Class &«
6172 Self acknowledge Yes * 6182 Seff acknowledgs Yes ¥
6173 Enabled Always - 6183 Enabled Always -

Analog manager

6176 &M FlesLim 25 source: 6186 AM FlesLim 26 source:
At 1063 System.resreal P (W] x. R SUMMATION a1 1063 Systemresreal P W] R SUMMATION
ol ol
A2 10.01ZERO - A 42 10.01 ZERO - A
I — G o s — &
& [02.01 LM FALSE = [— =l & [02.01LM FALSE = [— =l
L2 [02.01 LM FALSE = [— =l L2 [02.01 LM FALSE = [— =l
Type Summation hd Type Summation hd
Lpply Cangel Lpply Cangel

Fleible limit 27 Flesible limit 22—
7284 Description Load-Shedding 3 7292 Description
E190 Manitoring On = E200 Monitoring

£154 Maritaiing at [overn =] 6204 Monitoring -
5195 Limit [ 500000 £206 Limit

£192 Hysteresis [ oooio0 £208 Hysteresic
£197 Delay [ Tz s £207 Delay
5642 Fallback time [ 1m0 s £649 Fallback fin

B191 &lam class Clasz & = B201 Alarmn class
E192 Self acknowledge IYes 'l E202 Self acknoy

6133 Enabled I Alvays ~ l 6203 Enabled

Analog manager
—B196 AM Flexlim 27 souce

a1 |10.63 Systemresreal P W] | _ A SUMMATION

+
42 |10.01 ZERD | A

->I]
Cagf x|

o [ 2y %
L1 | 02.01 LM FALSE =l |— =l
L2 [02.01 LM FALSE =l [— =l
Tupe I Summation 'I

Apply Caneel
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3.0 Relay (Discrete Outputs) configuration:
Relays 13-16

12690 Relay 13 12710 Relay 15
[15.25 Flexible limit 25 &nd True) And True [15.27 Flexible imit 27 And Tue) And True
Delay OM 000 s Delay ON 0o g
Delay OFF 0o g Delay OFF 000 g

() 11832 3313 LM: Relay 13 Edit... | () 11854 35,15 LM: Relay 15 Edi... |

12700 Relay 14 12720 Relay 16
[15.26 Flexible limit 26 &nd True) And True [Falze &nd True) &nd True
Delay OM 000 = Delay ON 0,00 s
Delay OFF 000 g Delay OFF 000 g

() 118833314 LM: Relay 14 Edit... | () 11835 33,16 LM: Relay 15 Edi... |
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All Rights Reserved 13 (19)


http://www.woodward.com/

\> wooDbwARD

Appendix:

Reconnection order with fields of different loads

If the load fields have different maximum loads with the result of different hysteresis e.qg. field 3 is assigned
for more load than the other fields it could happen that the order of reconnection is not as expected by the
configured fallback times.

Example:

The expected maximum loads at field 1 and 2 are 10 % of rated power and the expected load of field 3 is
15 %. The hysteresis for field 1 and 2 are a little higher than 10 % and for field 3 a little higher than 15 %.
Field 4 bears the base load.

Supposed all 3 fields have been shed and the base load at field 4 is 90 %.

Now the load decreases to 82 % was is over the hysteresis of field 1 and 2 but not over the hysteresis of
field 3. For this reason field 2 will be reconnected after its fallback time even if due to the configuration of
fallback times field 3 is expected to be reconnected first.

If this is not desired, a locking mechanism for field 1 and 2 must be configured e.g. by modification of the
real power assigned to fields 1 and 2 (Flexible limits 25 and 26).

In the following example the “real power” of field 2 is set to constant 100% via the switch function of the
analog manager as long as Load shedding of field 3 is active. Analog to field 2 the “real power” of field 1 is
set to constant 100% via the switch function of the analog manager as long as Load shedding of field 2 is
active.

The constant must be higher than “limit — hysteresis” then the flexible limits remain tripped as long as the
fields with higher number are shed.

Flexible limits 25-26

Flesible limit 25 Flexible limit 26

7268 Description LoadShedding 1 7276 Description Load-Shedding 2

6170 Monitoring On = 6180 Monitoring On v

B174 Moritoring at Overun ™ E184 Monitoring at Owerun ¥

6175 Limit 95,00 6185 Limit 95,00

6178 Hysteresis 10,01 6186 Hysterasis 10,01

B177 Delay 010 = 6187 Delay 040 s

BE45 Fallback time 300 = BE47 Fallback time 200 s

E171 Alaim class Class & ¥ E181 Alam class Class & x

6172 Self acknowledge Yes ¥ 6182 Self acknowledas Yes ¥

E172 Enabled Always - 6183 Enabled Always -
Analog manager
6176 &M Flerlim 25 source 6186 AM FlesLim 26 source
A1 01.24 Gen act power [%] - _ SWITCH A1 01.24 Gen.act power [%] L _ SWITCH

Al Aol
52 10.01 ZERO - A P 42 10.01 ZERO - A { o
= ==
l 100 —— =] 1 100 _I.L,.x’_
L1 [ 15.26 Flexdble fimit 26 =l [not = L_J-II-- L1 [15.27 Flexible mit 27 x| [net =] L_J-II--
L2 [02.01 LM FALSE = [ =l Ls I Lz [02.01 LM FALSE | [— = Le —
Type Switch A Type Switch hd
Apply Carcel Apply Cancel
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Flesible imit 27 Flesible it 26—
7264 Dessiption | nad-Shedding 3 7292 Dessiption
£140 Maritaring On > £200 Moritaring
6194 Monitoring at Im 6204 Monitoring &
5195 Limit [ wmm 5205 Limit
B198 Hysteresis |—15|,01 G208 Hysteresiz
£197 Delay [ s £207 Delay
BB48 Fallback lime [ 1ms BE49 Fallbac timi
5191 Alarm class [Clessa =] B201 Alaim class
5192 Self acknowledge [ves =] 5202 Self acknow
5193 Enabled [obwas 7] 6203 Enabled

Analog manager
—E136 &M FlesLim 27 source

Al 0124 Gen act power [%] il A:I.. PASS
TROUGH

w2 [wooizzro =] _

f——
] [ 1 - |
] [0201 L FALSE = | =l Ly
12 [0201 LM FALSE =l [ =
Type  [Passtougn ]

Bypass Hysteresis

In some cases it could be happen that the fields will not be reconnected anymore. This is the case if the
overall load has decreased but is still within the hysteresis.

If it is possible to run the generator with a defined little overload for a short time, it could be tried to
reconnect e.g. field 3 even if the conditions for normal reconnection are not met. This could be done e.g.
by a modification of the measured Real Power for field 3 under certain conditions.

In this example it is a time condition.
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Configuration:

STEP 1 Define an Internal Flag which becomes true e.g. 30 s after field 3 (15.27) was shed:

12230 Flag 1

[15.27 Flexible limit 27 And True] And True

Delay OM 000 s

Delay OFF 000 5

i) 10700 96.01 LM: Flag 1 Edi... |

STEP 2 Define an Internal value with a modified real power e.g. by subtracting a value which is
smaller than the hysteresis (e.g. by adding “-7”):

AM Internal value 1

9641 Description |Mﬂd\lied real power

— 9640 Abd Internal value 1

Al [0124Genactponer il x| - & MULTIPLY
j:lzh TYPE A
A
s I 10.020NE 'I
>0

. — G

L1 [02.01 LW FALSE | |False =]

L2 [02.01Lm FALSE =l | =l

Type I Multiply type A hd

Apply | Carncel
STEP 3 Switch from “System real P” (10.12) to this “Modified system real power” (91.01) if field 3 is
shed and the time defined with internal flag 1 (96.01) has exceeded.

Flexible fimit 27 Flexible limit 28 —
72084 Description ILDad-Sheddmg 3 7292 Description
E130 Monitoring On = 6200 Monitaring
E154 tonitaring at I Owerrun 'l 6204 Moritaring &
E135 Lirnit I 56,00 6205 Lirit
E193 Hysteresis I 10,01 6208 Hysteresiz
B197 Delay I 070 ¢ B207 Delay
EE48 Fallback time I 1.00 ¢ 6649 Fallback tim
E151 Alarm class Clazs & ¥ E201 Alarm class
E192 Self acknowledge IYes ‘I 6202 Self acknov

5193 Enabled IAIways 'l 6203 Enabled

Analog manager
—E196 AM FlexLim 27 source

&1 | 01.24 Gen.act power [%] B3| _—
A L— SWITCH
A2 [91.01 AM Intemal value 1 =l
[n] | 0
L [91.01 AM Intemal value 1 =l [het =]
L2 [02.01 LM FALSE =l [Tue =]
Tppe ISwrtch -
Catice |
Copyright © 2016 www.woodward.com Application Note #37638, 08/2016

All Rights Reserved 16 (19)


http://www.woodward.com/

> WOODWARD

A CAUTION

Be aware that this makes only sense if the load of has decreased in this time.
Otherwise it could happen that the field will be shed again and in worst case
the generator is running in overload with shutdown
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Wiring multiple generators

Base Load Load Load
load Field 1 Field 3 Field 3
% """ cB1 % """ CB2 % """ CB 3
Busbar - * GCBs
Breaker
supply
? voltage

[T ] [z i T[]

/] U

\
[R15] [R14] [R13] ‘| [R15] [R14] [R13]
|
|
|

Wiriring_Multiple.vsd
easYgen 1l

easYgen 2

If there are more easYgens in the system it could be the case that e.g. only one easYgen is running. But
the Load-Shedding must available in all constellations. For this reason the Load-Shedding breakers must
be “OR — wired” with the easYgens.

This example shows how two easYgens can be connected to the 3 load shedding breakers CB 1, CB 2
and CB 3. If at least one easYgen wants to shed a field the field will be shed. For CB 1, CB 2 and CB 3
normally closed breakers are used to connect/disconnect the different fields.

Like in all examples of this document at the easYgen

relay 13 is assigned to shed field 1,

relay 14 is assigned to shed field 2,

relay 15 is assigned to shed field 3.

These relays are configured as normally open.

(Any necessary suppressor elements are not drawn.)

Please be aware this is only one possibility. In some cases e.g. depending on the power the supply for the

circuit breakers (e.g. normally open instead of normally closed) other wiring and relay/breaker setups are
to prefer.
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We appreciate your comments about the content of our publications.
Please send comments to: stgt-doc@woodward.com
Please reference publication 37638.

Homepage
www.woodward.com

Woodward has company-owned plants, subsidiaries, and branches,
as well as authorized distributors and other authorized service and sales facilities throughout the world.
Complete address / phone / fax / email information for all locations is available on our website.

THE INFORMATION CONTAINED IN THIS APLLICATION NOTE IS PROVIDED AS IS WITHOUT REPRESENTATIONS OR WARRANTIES OF
ANY KIND EXPRESSED OR IMPLIED. THE ADHERENCE TO THE INFORMATION CONTAINED IN THIS APPLICATION NOTE SHALL BE AT
THE USER’S OWN RISK. WOODWARD EXPRESSLY DISCLAIMS ANY REPRESENTATIONS OR WARRANTIES CONCERNING WHETHER
THE DELIVERABLES, OR SOFTWARE WILL PRODUCE ANY SPECIFIC RESULT OR PERFORM ANY PARTICULAR FUNCTION.
WOODWARD FURTHER EXPRESSLY DISCLAIMS ANY LIABILITY FOR DAMAGES, LOSSES, COSTS OR EXPENSES ARISING DIRECTLY
OR INDIRECTLY FROM THE USE OF THIS APPLICATION NOTE, UNLESS WOODWARD HAS PROVABLY ACTED WITH WILLFUL
MISCONDUCT OR GROSS NEGLIGENCE.

WOODWARD RESERVES THE RIGHT TO UPDATE ANY PORTION OF THIS PUBLICATION AT ANY TIME. INFORMATION PROVIDED BY
WOODWARD IS BELIEVED TO BE CORRECT AND RELIABLE. HOWEVER, NO RESPONSIBILITY IS ASSUMED BY WOODWARD UNLESS
OTHERWISE EXPRESSLY UNDERTAKEN.
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