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Read these instructions carefully and inspect the equipment to become familiar with it

before trying to install, operate, service or maintain it.

Electrical equipment should be installed, operated, serviced, and maintained only by

qualified personnel. Local safety regulations should be followed. No responsibility is

assumed by ICE for any consequences arising out of the use of this material.

We reserve right to changes without further notice.
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1 ANSI CODES & ABBREVIATIONS

1.1 ANSI CoODES

Table 1.1-1 Protection functions of NPG915

Name IEC ANSI Description

NOCH1 1>

NOC2 I>> .

NOC3 [>>> 50/51 Overcurrent protection (4 stages)

NOC4 [>>>>

NEF1 10>

NEF2 10>>

NEF3 10>>> 50N/51N Residual overcurrent protection (4 stages)

NEF4 10>>>>

DOCH1 IDir>

DOC2 IDir>> o .

DOC3 IDir>>> 67 Directional overcurrent protection (4 stages)
DOC4 IDir>>>>

DEF1 10Dir>

DEF2 10Dir>> L . .

DEF3 |0Dir>>> 67N Directional residual overcurrent protection (4 stages)
DEF4 I0Dir>>>>

CuUB1 12>

cuB2 12>> Negative sequence overcurrent / phase current
CUB3 12>>> 46/46R/46L reversal / unbalance protection (4 stages)

CuB4 12>>>>

:88; ::; Detection and blocking or tripping from selectable
HOC3 Ih>>> 50h/51h/68h 2nd, 3rd, 4th, 5th or 7th harmonic. Phase currents
HOC4 Ih>>>> and residual currents separate stages. (4 stages)
CBF1 CBFP 50BF/52BF Breaker failure protection

OV1 u>

ov2 u>> .

ov3 Us>> 59 Overvoltage protection (4 stages)

ov4 U>>>>

uv1 U<

uv2 U<< .

uv3 U<<< 27 Undervoltage protections (4 stages)

uv4 U<<<<

NOV1 uo>

NOV2 uo>> .

NOV3 U0>>> 59N Neutral voltage protection (4 stages)

NOV4 uo>>>>

VUB1 U1&U2>/<_1

VUB2 U1&U2>/<_2 .

VUB3 U1&U2>/<_3 59P/27P/47 Sequence voltage protection (4 stages)

VUB4 U1&U2>/<_4

FRQV1 .

FRQV?2 f>/< 810/81U Over-/Under frequency protection (8 stages)
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FRQV3

FRQV4

FRQV5

FRQV6

FRQV7

FRQV8

ROCOF1

ROCOF2

ROCOF3

ROCOF4 .
ROCOF5 dfdt>/< 81R Rate-of-change of frequency protection (8 stages)
ROCOF6

ROCOF7

ROCOF8

UiM1 Z< . .

UIM2 Z<< 21 Under impedance protection

VOCA1 u/lI> 51V Voltage restrained overcurrent

SEF1 uof3 64S 100% stator earth fault protection
TOLFA1 TG> 49M Generator thermal protection

VHZ u/if> 24 Volts-per-Hertz Overexcitation protection
UEX1 Q< 40 Underexcitation protection

OPWA1 P> 32 Over power

UPWA1 P< 37 Under power

RPW1 Pr 32R Reverse power

VJP1 A® 78 Vector jump

ARC1 IArc>/10Arc> | 50Arc/50NArc Arc protection (Option)

Table 1.1-2 Control functions of NPG915

Name IEC ANSI | Description
SG - - Set group settings
OBJ - - Object control
SYN AV/Aa/Af 25 Synchrocheck function

Table 1.1-3 Monitoring functions of NPG915

Name IEC ANSI | Description
CTS - - Current transformer supervision
VTS - 60 Fuse failure
DR - - Disturbance recorder
CBW - - Circuit breaker wear monitor
THD - - Total harmonic distortion

A9G9A
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1.2 ABBREVIATIONS
CB - Circuit breaker
CBFP - Circuit breaker failure protection
CT - Current transformer
CPU - Central processing unit
EMC - Electromagnetic compatibility
HMI — Human machine interface
HW — Hardware
IED - Intelligent electronic device
10 - Input output
LED - Light emitting diode
LV - Low voltage
MV — Medium voltage
NC — Normally closed
NO — Normally open
RMS - Root mean square
SF — System failure
TMS - Time multiplier setting
TRMS - True root mean square
VAC - Voltage alternating current
VDC - Voltage direct current
SW - Software

uP — Microprocessor

A9G9A
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2 GENERAL

The NPG915 Generator Protection IED is a member of the NP900 product line. The
NP900 protection product line in respect of hardware and software is a modular concept.
The hardware modules are assembled and configured according to the application 10
requirements and the software determines the available functions. This manual describes
the specific application of the NPG915 Generator Protection IED. For other NP900 series

products please consult corresponding device manuals.
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3 |IED USER INTERFACE

NP900 series |IED user interface section is divided into hardware- and software user
interface sections. Software interface is divided into local panel configuration and

programming by using SMART9 freeware software suite.

3.1 NP900 SERIES LOCAL PANEL STRUCTURE

NP900 series IED have multiple LEDs, control buttons and local RJ-45 Ethernet port for
configuration on front as a default. On rear each unit is equipped with RS-485 serial
interface and RJ-45 Ethernet interface options as a standard. See list below.

4 default LEDs for free

configuration: Power, Error, Start
£ and Trip.
= Ice NP900
> e 16 freely configurable LEDs with
e programmable legend texts.
EE%IR% e 3 object control buttons: Choose

the controllable object with Ctrl —
button, control breaker with 0- and
| push buttons.

e L/R push button for local remote
control.

bedbdibiaianiasd

e 7 Navigation buttons for IED local
programming and a button for
password activation.

RJ-45 Ethernet port for IED
configuration.

[
<L[>
~
BEE

m
m

Figure 3.71-1 NP900 series IED local panel structure.

3.1.1 BASIC CONFIGURATION

IED user interface is divided into 5 quick displays. The displays are Events, Favorites,
Mimic, LEDs and Clock. Default quick display is the mimic view and it is possible to glance
through these menus by pressing arrows left and right. Please note that the available
quick display carousel views might be different if user has changed it with SMART9
setting tools Carousel Designer. Home button transfers the user between quick display
carousel and main configuration menus. Main configuration menus are General,

A9G9A
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Protection, Control, Communication, Measurements and Monitoring. Available menus vary
depending on IED type. You can choose the main menu by using the four arrow keys and
press enter.

CAROUSEL

Events Favorites Mimic

10:14:07 = 10:12:33 - 10:13:19 e

User LED 1

Events | User LED 2 GMT +2

E NOC1: Trip OFF e | ' User LED 3 2013.01.18
*}01  IL1:30.77A

33 NOC1: Start OFF User LED 4 10:13:18 AM
32 NOC1: Block ON User LED 5

31 NOCT: Trip ON 1L2: 30.744
30 NOCI: Stant ON IL3: 30,764 el
23 NOC1: Block OFF bor User LED 7
28 NOC1: Trip OFF User LED 8
27 NOC1: Start OFF UserLED 9
26 NOC1: Block ON User LED 10
25 NOC1: Trip ON User LED 11
24 NOC1: Stat ON User LED 12

23 NOC1: Block OFF User LED 13
22 NOC1: Trip OFF User LED 14
21 NOC1: Start OFF

20 NOCT: Block ON \:l el
User LED 16
<<Clock  Favorites >> << Events Mimic >> << Favoiites  Leds >> Clock »>

Home - Switch between MENU and CAROQUSEL view

@ Arrow buttons - Choose menu items

wo- laEE

@ Enter - Confirm choice
Back - Decline or go to previous menu

Figure 3.1.71-2 NP900 series IED basic navigation.

Cancel key . takes you one step back or holding it down for 3 seconds takes

you back to general -menu ®.Cancel key is also used for alarm LEDs reset.

o Padlock button E takes user to password menu where it is possible to enter
different user levels (user, operator, configurator and super user).

A9G9A
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3.1.2 NAVIGATION IN MAIN CONFIGURATION MENUS

All the settings in NP900 series IEDs have been divided into main configuration menus.

Main configuration menus are presented below. Available menus may vary according to
IED type.

Protection

e @ @[] o

Cnmmunica’[inn@ —~|}-h~r410n'rtnring

Measurement

Figure 3.1.2-3 NP900 series IED main configuration menus.
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General menu ® includes Device Info- and Function Comments sub-menus.

DEVICE INFO
121743 e
Devica |nfa

Device Info
Davice nama L nitriame
Davice location LI nitiocation
Serial nurmbier 0
S version 1.0
Hw canf.  NPxGux-PH-BALY
Timesyne, source Internal
Enable stage forcing  Disabled
Language Englizh
Claar Everits
LCD contrast 144
Fezat Lalches
Pratection Profile
[» candition Blacked
Control Profile
Protection Profile
> condition Blocked
Control Profile
CLP condition Star
Monitor Profile
CTS condition M arrnal

Set name and location of the device.
Serial number and SW version of the IED.
Hardware configuration (order code).

Source for time synchronization, Internal or
External (internal as default).

Enable stage forcing (disabled / enabled).
When forcing is disabled after using every
forced output will restore. Forcing is done
individually in info menu of each stage.

Language selection, all available languages
here (English as default).

Clear devices events.

LCD contrast level and setting 0...255 (120
as default).

Reset latched signals

Protection/Control/Monitor profile: Displays
the status of enabled functions.

Figure 3.1.2.1-4 NP90O0 series IED Device Info sub-menu.

A9G9A
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3.1.2.2 PROTECTION MENU

Protection menu % includes Stage activation sub-menu and sub-menus for different
protection functions like Overcurrent, Earthfault, Seq. and balance and Supporting. Valid
protection functions vary according IED type.

@ Stage selection
AR

? y~ Arc protection

~/¢ Curent
l;fl'" Voltage
. e
A

W Supporting

Figure 3.1.2.2-5 NP900 series IED Protection menu view. Protection stages vary
according IED type.
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STAGE ACTIVATION

12:48:22

Stage activation

Arc Protection
[ A0 A
Current stages
| mode

[>> mode

[ mode

|33 mode

|dir> mode

Idirz> mode
Idirz > mode
Idir»»» mode
[0 mode

[0 mode

[0 x> mode
[0 rode
[0dir> mode

Activate

Activate

Digzabled
Digzabled
Digzabled
Digzabled
Digzabled
Dizabled
Dizabled
Dizabled
Dizabled
Dizabled
Dizabled
Dizabled

Figure 3.1.2.2-6 NP90O0 series IED Stage activation sub- menu.

EXAMPLE PROTECTION STAGE

12:61:46 i
Prataction 5 attings

L(1/]
Y, $§E /K
U""Uo ﬁ'F I!U!Ul
SIK “aX wR

A
W

Currant

14 (107)

¢ Activation of different protection stages is
done in Stage activation —sub menu. Each
protection stage and supporting function is

disabled as standard.

o Activated menus will appear below the stage
specific sub-menu for example |> appears
below Current -module, U< appears below

Voltage-module etc.

12:52:36 L
Pratection Settings

@ [» [50/51)
@ [>» [50/51)
@ [0y [SOM/STN]

12:53:24 LI
Fratection Settings

INFD
SETTINGS
REGISTERS
0

EVENTS

o O o O O

Overcurrant 1> 50751 [NOCT]

Figure 3.1.2.2-7 NP900 series IED stage navigation and modification.

Each protection stage and supportive function has five stage menus Info, Settings,
Registers, 10 and Events.

A9G9A
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INFO-menu
13.06:43 Function is activated and disabled in Stage

activation menu. It is possible to disable
function in Info menu as well.

1> mode Lo Function condition indicates whether the

|> condiion B stages condition is Normal, Start or Trip.

Expected operatingtime 0L

Time: remaining to bip 0. Measured amplitude can be Peak-to-peak,

ImeasAset at the moment  16. TRMS or RMS. As a default it is set as RMS.

Measured magritude RMS Available measured amplitudes vary.

SITEREEOSOILE Under Characteristic graphs-title you can

R Operating tme open graphs related to the protection

(el Cument pick-up function.

Statistics

I> starts 1 Info view has calculator for function starts,

B 1 trips and blockings. It is possible to clear
calculators by choosing Clear statistics and

Plaras g Clear.

Clear stalistics

Meazurements Measurements display measurements
relevant for the function.

Select Pes Unit

PhacuriLl 19 Active setting group and its settings are all

Pha cur L2 19. visible in Info menu. Other setting groups can

Pha.curlL3 19. be set in the SETTINGS-menu.

Active Settings

Settings now in use

Active selfing group SG1

Pick-up setting lset 1.20

Delay ype DT,

Definite operating time delayl.

Delayed Pick-up refease )

Release Time delay 0.

Op.Time calc reset after release

15 (107)

Figure 3.1.2.2-8 Info menu indicates all the details listed below certain protection stage or
function.
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SETTINGS-menu

11:27.48 s 11:16:30 == 131837 -
Protection Seltings Protection Settings o Seftings
o INFO | = SETTING GROUFY
o SETTING GROUPZ2 i

= REGETERS Frkwstinglist 120

o 1D Delay type IDMT
Delay curve senes IEC

o EVENTS e o - RT]
Time dial saiting k o.m
Delayped Pick-up releaze e
Releass Time delay 0.060
Op.Time calc reset after release B
Continue time calculation duing n
Hotes
1> Motes Comments

Overcurent 1> 50/51 [NOC1) SETTIMGS: Overcument | SG1 Settings: Overcunent |

Figure 3.1.2.2-9 All group specific settings are done individually in Settings menu.

Stage settings vary according different protection functions. With factory settings only one
group of eight is activated. To enable more groups go to Control menu and select Setting
Groups.
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REGISTERS-menu

13:22:38
Protection Settings
[T OH |
i
3 -
4-
F -
E -
?' -
g -
11:4226 = 13:06:40 e q.
Protection Settings Fratection Settings 10 -
o INFO [ & Operation register [ 1 -
o SETTINGS o Stage avert log 1z -
-
Clear reqisters
o IO
o EVENTS
OP.Events: Owercurrent 1
13:14:36
Protection Settings
NOC2
|_ -
Overcument I» 50/51 [NOC1] REGISTERS: Overcurrant >

Ewents: Overcurrant >
Figure 3.1.2.2-10 NP90O series IED stage information is divided into two sections.

Specific fault data of IEDs is stored in operation log under the register. Each of these 12
logs includes pre-fault current, fault current, time stamp and active group during the
triggering. Operation log can be cleared by choosing Clear registers - Clear.

Events generated by the specific stage can be checked by going to Stage event register.
General events cannot be cleared.

A9G9A
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|O-matrix
134545
Protection Settings
Loy
OouT? oUTZ OUT3
1> . E ______________
START T
B TRIP  —=Oemmmmmmmemeeee
>
133519 154514 BLOCKED
Protection Settings Protection Settings
o INFO o Direct Output Cortral
o SETTINGS o Blocking Input Contral
o REGISTERS
o EVEMNTS
Direct Outputs: Overcurrent |»
13:49:46 o
Pratection Settings
1> BLOCK,
[Logic Output 10 [ix1]
&
Owercument > 50/51 [MOC1] 10: Owercurent |+

Blocking inputs: Dvercurrent |

Figure 3.1.2.2-11 NP90O series IED stage information is divided into two sections.

Starting and tripping signals of protection stages are connected to physical outputs in
Direct Output Control menu. It is possible to connect to output relay or to start- trip- or
user configurable LED. In case when stage is internally blocked (DI or other signal) it is
possible to configure an output to indicate that stage is blocked. Connection to outputs
can be either latched |x| or non-latched x.

Stage blocking is done in Blocking Input Control menu. Blocking can be done by using
digital inputs, logical inputs or outputs, stage start- trip- or blocked information or by using
object status information.

A9G9A
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EVENTS-mask

14:20:31 o 14:22:33 e 142326
Protection Settings Protection Settings Protection Settings
o INFO o Event masH EventMaskLo
o SETTINGS Start ON ¥
o REGISTERS Start OFF (%)
o 10 Trip ON (%)
TioOFF m
Block ON [x)
Block OFF (=)
<« »
(7] v
Overcurrent > 50/51 [NOC1] EVENTS: Overcument 1> Events: Overcument I>

Figure 3.1.2.2-12 Protection stage related events are masked on and off individually
under Events>Event mask.

Events are masked off as default. It is possible to activate desired events by masking
them |x|. Only masked events appear to event list. Events cannot be cleared.

3.1.2.3 CONTROL MENU

1

control functions like Setting Groups, Objects, Control Functions and Device 10. Valid

Control menu “ ” includes Controls Enabled sub-menu and sub-menus for different

control functions vary according IED type.

Setting Groups

Controls enabled @ %; ﬁ]lz%g Chjects

1| g cont @.DU
Control functions q] Fun  rewkbd
Bletebond

Device [0

Figure 3.1.2.3-13 NP900 series IED Control menu view. Functions vary according IED
type.
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CONTROLS ENABLED

17.07:29 e Activation of different control functions is
Stage activation done in Controls Enabled —sub menu. Each
Control Funclions control function is disabled as standard.
LLP mode Disabled] Active functions will appear below Control
SOTF mode Disabled Functions —sub menu.
AR Mode Dizabled
Control Objects

e Activated objects will appear below Objects —

Object] mode Bctivated . . A
ObiectZ mode Disabled sub menu. Each object is disabled as
Object3 made Disabled standard.

Ohjectd mode Disabled

Objects mode Dizabled

Figure 3.1.2.3-14 NP900 series IED Controls Enabled sub- menu.

SETTING GROUPS

1E-16.08 ¢ Active setting group displays the current

Setting Groups active setting group 1...8.
SG Settings
Aclive setting group 561 e |tis possible to activate desired setting group
Force SG change none] by setting the force SG. While doing this
Force SG change enabledisabled Force SG change has to be enabled.
Used setting groups 5G1
5G Local Select ¢ In Used setting groups menus it is possible
Setting group 1 to activate setting groups between 1 and
S R 1...8 (default only 1 group is active).
Setting group 3
oomo goup 4 e Select local control for different setting
S:“::E E:EEEE groups from SG Local Select. Digital inputs,
Sefling group 7 Logical inputs or outputs, stage starting-
Setting group B tripping- or blocking, RTDs and object status
SG Events information can be used.
EventtdaskLo 0

¢ Event masking for setting groups (masks are
off as default). Only masked events appear
to event list. Events cannot be cleared.

Figure 3.1.2.3-15 Setting Groups menu displays all the information related to group
changing.

Setting group 1 has the highest and group 8 the lowest priority. Setting groups can be
controlled with steady signal or pulses.

A9G9A



Instruction Manual - NPG915C Generator Protection IED 21 (107)

Grpl contral signal | Grp1 activation B I
Grp2 contral signal | Grp2 activation T

Grp3 control signal || Grp3 activation

Grpd control signal W Grp4 activation __ [l

Grpi control signal Grp1 activation I

Grp2 contral signal | Grp2 activation ||
Grp3 control signal (N Crp2 activation N W
Grpd control signal | Grpd activation

Figure 3.1.2.3-16 Group changing with pulse control only or with pulses and static signal.

OBJECTS
10:57:27 - 10:59:51 =
Control Control
| o DB.IEI:T] | o SETTINGS |
o OBJECT 2 o APPCONTR
o REGISTERS
o EVENTS

s

Objects Object Control
Figure 3.1.2.3-17 NP90O series |IED object controlling.

Each activated object is visible in Objects-menu. As default all objects are disabled. Each
active object has four setting menus, settings, application control, registers and events.

A9G9A
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134746

Control
Object Set and Status
Local/Remote status R emot
Object Mame Object]
Object Type Circuit breake
Object1 Breaker Statuz Close
Additional Statug [nformatiors Ok
Ilze Synchrocheck Mot inuze
Ilze Object Ready MHat in uze

Open requests ]
Cloze requests 0
Qpen requests failed 0
Cloze requestz failed ]

Clear statistics

10

Object] Open Status In

Object] Cloze Status In

Withdrw Cartlin, Status [n
dithdre, CartOut, Status |n
Object] Ready statuz In

Sync. Check, status In

Object] Open Command

Object] Cloze Command
Operation Settings

b ax Cloze Command Pulze Leng
b ax Open Command Pulze Lengt
Control Termination Timeout] 0.00
Control Settings [Applicatior
Object1 spplication Cloge
Qbject] Application Open
Control Settings [DI]

Accezs Level for MIMIC controb,
Object] LOCAL Open Contral [np
Object] LOCAL Cloge Contral [np
Object] REMOTE Open Caontral |
Object] REMOTE Claze Cantral |

Control access may be set to Local- or
Remote control (local as default). When local
control is enabled it is not possible to control
object trough bus and vice versa.

Type name of the object. As default objects
are named as Object1...5.

Select type of the object between grounding
disconnector, motor controlled disconnector,
circuit breaker, and withdraw able circuit
breaker (circuit breaker as default).

Object status can be between Bad, Closed,
Open and Intermediate. Intermediate is the
phase between open and closed where both
status inputs are equal to zero (0). When
both status inputs of the object are one (1)
the status of the object is Bad.

Object withdraw status could be Bad, Cart In,
Cart Out or Intermediate. Intermediate is the
phase between open and closed where both
status inputs are equal to zero (0). When
both status inputs of the cart are one (1) the
withdrawn status is Bad.

Additional status information gives feedback
from the object whether the opening and
closing is allowed or blocked, whether the
object is ready or the synchronization status
is ok.

Activate Use Synchrocheck or Use Object
Ready. Closing the object is forbidden if
sides are out of sync or object is not ready to
be closed.

22 (107)

Figure 3.1.2.3-18 Info menu indicates all the details listed below certain protection stage
or function.

e Settings-menu also includes statistics for open- and closed requests. Stats can be
cleared by choosing Clear statistics > Clear.

e Object has Open- and Close inputs and withdrawable object has In- and Out inputs.
Object Ready- and external Synchrocheck permission have status inputs as well. Digital
inputs, Logical inputs or outputs, stage starting- tripping- or blocking, RTDs and object
status information can be used to indicate the status.
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¢ Object open- and close signals of an object are connected to physical output relays.

e Separate timeouts for objects are set in Settings menu. Synchronization wait- and Object
Ready wait timeouts are settable between 0.02...500.00 s (default 200ms, step 20ms). If
time expires the controlling of object fails. Same time settings apply with Maximum
close- and open command pulse lengths. Control Termination Timeout is set to 10
seconds as default. After the set delay if the controlled object does not respond
accordingly the procedure is terminated and there will be fail message.

e Access level for MIMIC control is selected between User, Operator, Configurator and
Super user. To control MIMIC the terms of user access level (password) has to be
fulfilled. As default the access level is set to Configurator.

o For object local and remote controlling digital inputs can be used. Remote controlling via
bus is configured in protocol level.

155011
Control Settings

Lo

ouT? ouTz oUT3

Tyt
Statug  [---F----- Fmmm————-
[nen | |
ObjectT
Statug === fmmmm--
Bo_sed | |
ject]
Statug  ---F-----| Fommm———-
15:47:42 154831 == term, | i
Contral Control Settings St;ﬁ.fst b I
o SETTINGS [[= Signal Connections | B oo
> APP CONTH o Blocking Input Control Dot A
S — [
o REGISTERS Sional :
o EVENTS
Outputs; Objectl
15:51:06
Protection Settings
Dbject Open Blocking
']I:q'edl Open Block Input |
Object Close Blocking

Object] Close Block Input

Diyect Signals connection

{locking inputs: Swtch On To Fau
Figure 3.1.2.3-19 Object output- and block signal setting.

Object statuses can be connected directly to physical outputs in Signal Connections menu
which is sub-menu to APP CONTR menu. It is possible to connect to output relay or to

A9G9A
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start- trip- or user configurable LED. Connection to outputs can be either latched |x| or
non-latched x.

Object blocking is done in Blocking Input Control menu. Blocking can be done by using
digital inputs, logical inputs or outputs, stage start- trip- or blocked information or by using
object status information.

15:47:42 o Check chapter 3.1.2.2 for more information
Control about registers and events.
o BETTINGS
o REGISTERS
o EVENTS

Figure 3.1.2.3-20 Obiject registers and events.

CONTROL FUNCTIONS

09:45:35 e 03:46:29 = 09:47:26
Contral Settings Cantral _l:omd Seltings
1 o Switch On To Faul! | o INFO |
@ %ﬂ i o] 5 e o SETTINGS
&8 w a o Autoreclozer o REGISTERS
o 10
”Ii,::'::T o EVENTS
Caritral Functions Contral funcs Switch On To Fault [SOF]

Figure 3.1.2.3-21 NP90O series IED stage navigation and modification.
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Each enabled control function is listed below Control Functions menu. Every function
includes same sub-menus as protections stages including Info, Settings, Registers, 10
and Events. For further information concerning these sub-menus see chapter 3.1.2.2.

DevICE IO
101435 e Device IO menu has sub-
et menus for Binary Inputs,
%l Binary Outputs, LEDs,
e Logic signals and for
o Device I0 Mati general Device 10 matrix.
o Logic Signals

e Binary inputs, Logic
Outputs, protection stage
status signals (start, trip &
blocked etc.) and object
status signals can be
connected to output relay
or to start- trip- or user
configurable LEDs in
Device 10 matrix.

Device IO DevicelO

Figure 3.1.2.3-22 NP90O series ID Device 10 menu.

14:44:27 11:05:35 =
éﬁ:ﬁ Control Sezllngs Binary Input Seltings
[=_Binary Inputs | [ o Binay Ingut Settings | pn Polarity NO
iy it Oidesen 0
© LED Settings © Binary Input Descriptions —_—
© Device 10 Matiix o EventMasks DIt AckvatonDeloy .00
©  Programmable Control Swatc g:;ﬁﬂ: Mode Dlsd:::::
¢ o DI2 Activation th 880
DIZ Release th 60.0
DI2 Act Del 0.000
DIZ2 AC Mode Disabled
DI3 Polarity NO
DI3 Actreation th 88.0
DI3 Release th 6010
DI3 Act Del 0.000
DI3AC Mode Disabled
Devicell Brmy o

Figure 3.1.2.3-23 NP90O series |IED Binary Inputs menu.

All settings related to binary inputs can be found under the Binary Inputs menu. Binary
inputs Settings menu includes polarity selection for the input (normal open or normal
closed), activation (16...200 Vacoc, step 0.1V) and release (10...200 Vacioc, step 0.1V)
threshold voltage for each available input and activation delay (0...1800 s, step 1ms).
Binary input statuses can be check from corresponding menu. For more information
related to event masking see chapter 3.1.2.2.
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Digital input activation and release threshold follows the measured peak value. Activation
time of input is between 5-10 milliseconds. Activation delay is configurable. Release time
with DC is between 5-10 milliseconds. Release time with AC is less than 25 milliseconds.

14:48:55 - 11:52:33 D 11:45:40
Deviceld Control Settings
0 Binay Inputs | o Binary Output Settings Binary Output 5ettings
[ Binaw Outputs | o Binary Dutput Status [UT1 Polarity MO
© LED Settings o Binary Output Descriptions OUTZ Palarity NO
© Devicel0 Matrix OUT3 Palarity MO
o Promammable Control Switc OUT4 Palarity KO
©  Logical Signak QUTS Palarity MO
OUTE Palarity WO
OUT? Polarity MO
OUTE Polarity MO
DTS Palarity MO
OUT0 Palarity MO
DevicelD Binary Outputs

Figure 3.1.2.3-24 NP900 series IED Binary Outputs menu.

Polarity of binary outputs is configured between normal open (NO) and normal closed
(NC) in Binary Outputs menu. As default polarity is normal open. Operation delay of
output contact is around 5 milliseconds.

Description text for Binary output is configured in Binary Output Descriptions menu. Name
change affects to Matrixes and input —or output selection lists. Names have to be
configured online or updated to the IED via setting file.

NOTE! Normal closed signal goes to default position (normal open) in case the relay loses
the auxiliary voltage or during System full reset. Normally closed output signal does not
open during Communication- or protections reset.
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16:09:37
DevicelO

o Binary Inputs

o Binary Outputs

o Device [0 Matrix
o Logical Signals

DevicelO

Figure 3.1.2.3-25 Object output- and block signal setting.

LED Settings menu has two sub-menus LED Description Settings and LED Color
Settings. In LED Description Settings menu the label text of the LED can be modified. This

12341 -
Control Settings

I o LED Description Sell'a

o LED Color Settings

LED Settings

12:36:06 =

LED Descniption Settings
|Jser editable description LED 1
User editable description LED 2 3
User editable description LED 3 3
User editable description LED 4 4
User editable description LED 5 §
User editable description LED 6
User editable description LED 7
User editable description LED 8
User editable description LED
User editable description LED 1
User editable description LED 171
User editable descnption LED 1
User editable descnption LED 1
User editable descnption LED 1
User editable descnipbon LED 15
User editable descnipbon LED1&

12:41:42 b
LED Color Settings
|ser LED 1 color Gr
User LED 2 color Green
User LED 3 color Greer
User LED 4 color Greer
User LED 5 color Green
User LED B color Green
User LED 7 color Green
User LED 8 color Greer
User LED 9 color Green
User LED 10 color Green
User LED 11 colot Green
User LED 12 colot Green
User LED 13 color Green
User LED 14 color Greer
User LED 15 color Green
User LED 16 color Green

label is visible in LEDs quick displays and matrixes. LED color can be chosen between
green and yellow in LED Color Settings menu. As default the color is green.

A9G9A
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16:10:24 =
DevicelD

o Bnany Inputs
o Bnary Outputs
o LED Seftings
o Lomcal Signals

Figure 3.1.2.3-26 NP90O0 series IED Binary Outputs menu.

Dewcell

13081
Control Settings

| o 10 Mﬂ'

10 Matrix

28 (107)

1308:34
Control Settings

Loy

QoUTT OUTZ2 OUTZ

D

D2

DIz

Di4

DIs

Device 10 Matnix

Binary inputs, Logic Outputs, protection stage status signals (start, trip & blocked etc.) and

object status signals can be connected to output relay or to start- trip- or user configurable

LEDs in Device 10 matrix - |0 Matrix. Connections can be made as latched |x| or non-

latched x. Non-latched output is dis-activated immediately when triggering signal is

disabled. Latched signal stays active until the triggering signal dis-activates and latched

function is cleared.

Clearing latched signals is committed at the mimic display by pressing cancel key .

16:38:36
Daviceld

Binary Inpuits
Binary Outputs
LED Settings
Diavice 10 Matrix

Programmable Control Swit]

g|a|le o o o

Logical Signals

Figure 3.1.2.3-27 NP90O0 series Programmable Control Switch.

DevicelO

"

16:42-34
Caritrol Settings
Swatchl
Swatch Marme Swatchil
Access Laval for MIMIC controbe
Switch2
Swatch Mame Swatch2
decess Level fior MIMIC confrobe
Switch3
Swatch Narne Switch3

fccess Level for MIMIC confrobe
Swaitchd

Switch Marne Sitchd
Access Lavel for MIMIC controbe
SwitchS

Swatch Mame Sweatchh
Access Lavel for MIMIC controbs

Prograrmmable Contral Sustch

Programmable control
switches (PCS) are
switches that can be used
to control signals in mimic
view. These signals can be
used in various situations
(controlling logic program,
function blocking etc.)

You can give each switch
a name and set access
level to determine who can
control the switch.

A9G9A



Instruction Manual - NPG915C Generator Protection IED 29 (107)

145350 14:56:47 e 32logical input signal
Devicl0 Conirol Seltings status bits. Status is either

o Binary Inputs o Logeal [nput Status Oor1.

o Binary Outputs o Logical Input Quality

2 LED Seftings 2 Lomcal Input Dezcrption ° 32 qua“ty b|tS Of Iogical

o Device [0 Matm: @ Lomcal Output Status : .

o Pragrammable Control S witt ©  Lomgical Output Description mpUt Sl.gna.ls (GOOSE)

= o Status is either O or 1. 1

Logical Signals | Event Masks ) )
stands for bad/invalid
quality.

e 32 logical output signal
status bits. Status is either
Oor1.

Dewcel0 Logcal Signals

Figure 3.1.2.3-28 NP900 series IED Logical signals.

Logical signals are mainly used for control purposes via IEC-61850 and GOOSE or other
protocols with similar purpose. Logical Inputs Quality bit checks the condition of logical
input. Logical Outputs can be used when building programmable logic. Activating logic
gate won’'t make event but when logical output is connected to the logic gate it is possible
to create an event of the gate activation. Logical inputs and outputs have on and off
events those can be masked on (off as default). For more information related to event
masking see chapter 3.1.2.2.

Note! System integration chapter gives more details of use of the logical signals generally.

3.1.2.4 COMMUNICATION MENU

o
Communication menu includes Connections and Protocols sub-menus. NP900
series IEDs can be configured through rear Ethernet by using SMART9 setting and
configuration software suite. |IP address of the IED can be checked from the Connections
menu. NP900 series IEDs support following communication protocols: SNTP, IEC61850,
ModbusTCP, ModbusRTU, IEC103 and ModbuslO as a standard. It is also possible to
have additional protocols with special extra communication interface modules.
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13:21:13 e

Communic:ation Settings

Instruction Manual - NPG915C Generator Protection IED

IP address of the IED is user settable.
Default IP-address varies from device to
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Ethemnet another.

IP address 10.0.0.1]

Netrnask 2565.255.255.0 Network subnet mask is entered here.

Gateway 10.0.0.254

Serial Gateway is configured only when

Bitrate S600bps communicating with IEDs in separate subnet.
D atabits 8

Parity Even o Bitrate of the RS-485 serial communication
Stopbits 1 interface is 9600 bps as standard but can be
Pratocel None changed to 19200 or 38400 bps in case the

external device supports faster speed.

¢ Databits, parity and stopbits can be set
according the connected external devices.

e As default the IED does not have any serial
protocol activated (None) but IEC103,
ModbuslO and Modbus RTU can be used for
communication.

Communication Interfaces

Figure 3.1.2.4-29 NP900 series IED Connections sub- menu.

Note! When communicating with IED via front Ethernet port the IP address is always

192.168.66.9.
15:53:57 SNTP protocol is used for time
Communication Setfings synchronization over Ethernet. It can be used
o SNTP at the same time with ModbusTCP and
o |ECE1850 IEC61850 protocols.
= bug el ModbusTCP can be used at the same time
® ModbusRTU with other Ethernet based protocols like
o |ECT03 SNTP and IEC61850.
o ModbuslO
ModbusRTU / IEC103 / ModbuslO
configuration menus. ModbusRTU like other
serial protocols can be used only one at the
time over one physical serial communication
interface.
Protocols

Figure 3.1.2.4-30 NP900 series IED Protocols sub- menu.
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See more detailed information about communications options in chapter System
integration.

3.1.2.5 MEASUREMENT MENU

7’
Measurement menu includes sub-menus for Transformers, Frequency, Current

Measurement, Voltage measurement and Phasors depending of the IED type. Ratio of
used current and voltage transformers is defined in Transformers sub-menu. System
nominal frequency is specified in Frequency sub-menu. Other sub-menus menus under
Measurement menu are mainly for monitoring purposes.

TRANSFORMERS
155719 14:16:30 e Phase CT scaling,
Measuement Sealing Residual 101- and Residual
(= Transtomers | Phalw Ll t“Ia""gCT 102 CT scaling determines
o Frequency Ecale meas ol oM p.u the ratio of used
o Current measurement Phase CT primary 100,008 t f
o ‘olkage measurement Phase CT secondary 1.008 ranstormers.
o Power and Energy measure Maminal current [k 100,008 ] .
© Impedance Calculations LT ety 1 e According to IED type itis
© Phasars :tg Ec':a'!:-" 1 possible to have voltage
olarity 1 .
CT scaling factor P/S 1000008 trahnSfo.rm.Ier Sca“ng and
CT scaling factar NOM 1,000} other similar in
|pu sealing primary 100,000 transformers menu.
Ipu scaling secondary 1.000
l"nﬁ:i;'“é' LAIE *““"1900 Ny e Some IEDs like S914 won't
primary ] .
101 CT seconday . necessarily have CTs or
101 Polarity VTs at all.

CT scaling factorr PS5 100,000
Residual 102 CT scaling

102 CT primanys 100,00
102 CT secondary 020
102 Polarity 1

ET scaling factorr P/S 500.00

Figure 3.1.2.5-31 NP900 series IED current- and voltage transformer ratio is set in
Transformers sub-menu.

Among ratio settings the nominal values are determined in Transformers menu as well.
Sometimes it is possible that due wiring the polarity has to be changed because of
mistake or other similar reason. In NP90O0 series IEDs it is possible to individually invert
polarity of each phase current. Transformers menu also displays more information like
scaling factors for CTs and per unit values.
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FREQUENCY
160338 152317 Sampling mode is fixed as
Measurement Sealing standard and System
o Transformers Freq. Settings .

[© Frequency ] [ ampling mode Tracking| nominal frequencly ShIOliIId
® ([OE e e System nominal fiequency 50 be set to deS|req evel. In .
©  Voltage measurement Tracked system frequency50.000 case the Samphng mOde IS
o Poerand Erery essae Sarclfequed 500 set as tracking the IED wil
@ |mped Calculati Freq Referencel CT1IL1
o ;::;D?:ce seen Freq Reference2 CT1L2 use measured freque_ncy

Freq Reference3 CTIL3 value as system nominal

Freq.tracker qualitye 1 Trackable
Start behaviorracking immediately
Start sampling withU se track Freq

frequency.

Frequency has three

it o a0 reference measuring
Tracked F CHE 0.000 points. The order of
Tracked F CHE 0.00 reference point can be
changed.
Figure 3.1.2.5-32 NP900 series IED Frequency settings menu.
CURRENT AND VOLTAGE MEASUREMENT
16:05:43 e 09:31:43 o 10:00:08 s
Measurement Measurement Measurement

o Phase Currents

Per-Unit Cumrents

2@ Transformers :
o Frequency o Residual Currents Phase current LT 0.31
| o Cumert measurement | o Sequence Currents Phase cunent IL1 TRMS ~ 0.31
o Voltage measurement o Harmonics Phase L1 Amplitude THD  0.00
2 Pawer and Energy measure ALl P Al e
D (el Peak-to-Peak current IL1  0.31
o ph Primary Currents
asals Frimary Phase curent L1 30,77
Phase curent IL1 TRMS Pra0.77
Secondary Currents
Secondary Phase current IL10.31
Phase cument IL1 TRMS Secl. 31
Phase Angle
Phase angle IL1 0.0
Currents
Figure 3.1.2.5-33 NP90O series IED Measurement menu.
Measurement menu includes sub-menus for different Current- and Voltage

measurements. Individual measurements can be found for each phase- or phase- to
phase measurement. Sub-menus are divided into four groups which are Per-Unit,
Primary, Secondary and Phase Angle.

Per-unit group has values for fundamental component, TRMS, amplitude- and power THD
and peak- to peak values. Primary group has values for fundamental component and
TRMS and same applies with Secondary group. Phase Angle group displays the angle of
each measured component.
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1E:05.43 == 09:37:34 e 09:46:58 e
teasurement Measurement Measurement
T — o Phase Currents Per-Unit Currents
© Frequency o Residual Currents Positive sequence current 0,31
[ = Curent measwement | Wegative sequence current 0.00
© Voltage measurement o Haimonics Zero sequence curment 0.00
@ Power and Energy measure Primary Currents
@ |mpedance Calculations Primary Positive sequence curmen
o Phasors Frimary Megative sequence curme
Prirary £ero sequence current 00
Secondary Cumrents
Secondary Fositive sequence cul
Secondary Megalive sequence o
Secondary Zero sequence curer
Phase Angle
Positive sequence current anglel
Megalive sequence curent angle
Zero gequence current angled. 00
Curents

Figure 3.1.2.5-34 NP900 series IED Sequence components.

Sequence components including positive, negative and neutral components are
calculated for both voltage and current. Sequence sub-menu is divided into four groups
which are Per-Unit, Primary, Secondary and Phase Angle. Each group has calculation for
positive, negative and neutral sequence components.

16:05:43 o 0%:37.54 o 034957 i
Measurement Measurement Current Measurements
o Transformers o Phase Currents IL1 Harmonics I
© Frequency o Residual Currents Ham Abs. ar Perc. Percen]
o Curent measurement I o Sequenf:e Currents Harmmanics Display Per Unil
2 Voltage measurement IL1MarH 100.0
o Power and Energy measure IL1 Fund 100.0
© |mpedance Calculations :H 3-:5"‘" 331
2 Phasars  harm !
IL1 4. harm 0.00
IL1 5.harm 012
IL1 B.harm 0.00
IL1 ?.harm 013
IL1 8.harm 0.00
.
IL1 30.harm 0.00
IL1 31.harm 0.0z
Currents IL1 Harmonics

Figure 3.1.2.5-35 NP90O0 series IED Harmonics view.

Harmonics menu displays voltage and current harmonics from fundamental component up
to 31th harmonic. It is possible to select whether each component is displayed as
Absolute- or Percentage and as primary or secondary amps or per unit values.
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PHASORS
11:02:26 - 11:01:45 = 11:00:31
Measurement Phasors Phasors
| o Vector dqﬂayj Phase cument vectors
(InlVector dagam | N
Seq cument vectors
[nflVector diagram
' ' Phase current IL1 0.31]
Phase current IL2 0.31]
Phase current IL3 0.31
Secondary Phase current IL1l|
Secondary Phase current IL21|
Secondary Phase current IL3l|
Primary Phase current IL11,77
rimary Ph; T 4
Currents

Figure 3.1.2.5-36 NP90O0 series IED Phasors sub-menu.

Measurement - Phasors have vector displays for voltage and currents. Also calculated
components have own vector displays. Vectors can be seen in own display and
additionally per unit values of measured or calculated components along with secondary
and primary amplitudes are shown. Phasors are handy when it comes to solving incorrect
wiring issues.

3.1.2.6 MONITORING MENU

Monitoring menu includes Monitoring Enabled, Monitoring Functions, Disturbance
REC and Device Diagnostics sub-menus. Valid Monitor functions vary according IED type.

Monitor Functions

[ArJOR
Manitars enabled @

Eﬂq Petete  Disturbance REC

THE =

i

|

Device Diagnostics

Figure 3.1.2.6-37 NP900 series IED Monitoring menu view. Monitor functions vary
according IED type.
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MONITORS ENABLED

11:38:00 e Activation of different monitor functions is
Stage activation done in Monitors Enabled sub-menu. Each
Monitor Functions Monitoring function is disabled as standard.
LTS mode Disabled|
THD mode Dizabled

e Activated menus will appear in the Monitor

L et Ll functions sub-menu.

Figure 3.1.2.6-38 NP90O0 series IED Monitors Enabled sub- menu.

MONITOR FUNCTIONS

121339 121350 ¢ Monitor functions vary
Monitoring Pratection Settings accordlng IED type
[ o LT zupervizion | o |NFOD

o LB 'Wear monitor o SETTINGS
o Tatal Harmaonic Distortion o REGISTERS
a |0
o EWENTS

)

CT supervision CTS1_PTOC

Figure 3.1.2.6-39 NP90O series IED function modification.

Configuring monitor functions is very similar to configuring protection stages. See chapter 3.1.2.2

for more information.
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12:27:51

Disturbance recorder

KK

Recorder Control

Manual Trigger

Clear all records

Clear newest record
Clear oldest record

Max amount of recordings
b ax lenght of recording
Recordings in memaory
Recorder Trigger Set
Recorder Trigger
Recorder Settings
Recording length
Recording mode

Analog channel samples
Digital channel zamples
Pre tnggering hme
Analog Recording CH1
Analog Recording CH2
Analog Recording CH3
Analog Recording CH4
#nalog Recording CHA
Analog Recording CHE
Analog Recording CH?
Analog Recording CHE
Analog Recording CHY

i
0.000)
L

1.000
FIFD
Eds/c
Ams
200
IL1
L2
IL3
101
(02
none
none
none
hohe

Auto. get recordings Disabled

Rec.Digital Channels
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Manual Trigger triggers the recording
instantly once when used.

It is possible to clear the latest, oldest or
every stored recording at once.

Maximum length of recording depends of the
amount chosen channels and sample rate.
Maximum amount of recording depend of
amount of channels, sample rate and length
of the file.

Amount of recording in memory can be
checked.

Nothing is triggering the recorder as
standard. It is possible to choose binary
input, logical input or output, start-, trip- or
block signal of stage, object position and
many other signals to trigger the recorder.

Recording length is settable between
0.1...1800 seconds.

Recording mode is either First in First out or
Keep Olds. Sample rate of analogue
channels is 8/16/32/64 samples per cycle.
Digital channel sample rate is fixed 5 ms. Pre
triggering time is selectable between
5...95%.

Figure 3.1.2.6-40 Setting disturbance recorder.

NP90O0 series IED is capable to record nine analogue channels. Every measured current

or voltage signal can be selected to be recorded.

Auto. Get recordings uploads recordings automatically to FTP folder. Due this any FTP

client can read recordings from the IED memory.

Digital channels include primary and secondary amplitudes and currents, calculated

signals, TRMS values, sequence components, inputs and outputs and much more.
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DEVICE DIAGNOSTICS

13:12:08 e NP900 series IED Device Diagnostics gives
Device Diagnostics detailed feedback of the IED condition
Device Diagnostics generally and whether option cards are
Diagricstic alarm status installed correctly without problems.
Clear diagnostic alarm
Internal temperature 0.0 e In case anything abnormal is noticed in
Internal voltage 24y 0.0 Device diagnostics menu and it cannot be
System full reset reset please contact closest representative
Protections reset - or manufacturer.
Reset is pending 0.0
Protection system work load 2.0
Baseboard card revision 1]
Baszeboard card serial number 0
CPU serial number 0
Slot A card tppe none
Slot & card revigion 0
Slot A card serial number 0
Slot B card tppe none
Slot B card revision 0
Slot B card serial humber 0
Slot C card type hohe
Slot C card rewision 0
Slot C card serial humber 0
Slat D zard type hohe
Slot D card revision 0
Slot D zard serial nurber 0
Slot E card type hohe
Slot E card rewision 0
Slot E card serial humber 0
Slot F card type hohe
Slot F card revision 0
Slat F card zerial number 0
Internal Relay Fault status
Clear Fault status
Optioh card health status 0

Figure 3.1.2.6-41 Self diagnostics sub-menu.
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4 SYSTEM INTEGRATION

4.1

The NP900 series IED have fixed communication connections RS-485 (2-wire) and RJ-45
options for system integration. Both of these rear ports are designed for SCADA and
service bus communications. In addition to these communication ports various
communication media options can be installed to the IED including serial fiber as well as
redundant Ethernet option cards.

COM B RS-485 pin-out description

38 (107)

Pin number (1=leftmost) Description

1 DATA +

2 DATA -

3 GND

4.5 Terminator resistor enabled by shorting pins 4 and 5.

Supported communication protocols are IEC-61850, Modbus RTU, Modbus TCP and IEC-
103 for SCADA and telnet, ftp and SNTP for station bus communications and time
synchronization.

COMMUNICATION PROTOCOLS

411 NTP

NTP is short for Network Time Protocol. When NTP service is enabled in the device it can
use an external time sources for synchronization of the device system time. NTP client
service uses Ethernet connection to connect to NTP time server. NTP is enabled by
setting the Primary time server (and Secondary time server) parameters to the address of
the system NTP time source(s).
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Parameter Range Description
Primary time server address [0.0.0.0 Primary NTP  server
255.255.255.255] address. 0.0.0.0 = service
not in use.
Secondary  time  server [0.0.0.0 Secondary/backup  NTP
address 255.255.255.255] server address. 0.0.0.0 =
service not in use.
IP address [0.0.0.0 The NTP Client IP
255.255.255.255] address.
NOTE: NTP Client IP has
to be different than relay
IP address.
Netmask [0.0.0.0 NTP Client Netmask
255.255.255.255]
Gateway [0.0.0.0 NTP Client Gateway
255.255.255.255]
NetworkStatus Messages: Displays the status or
Running possible errors of NTP
IP error settings. These are errors
NM error in the parameters
GW error mentioned above.
NTP quality for events No sync Shows the status of the

Synchronized

NTP time synchronization
at the moment. If other
time synchronization
method is used (external
serial), this indication isn’t
valid.

NOTE: a unique IP address needs to be reserved for NTP Client. Relay IP address

cannot be used.

To set the time zone of the relay connect to relay and then Commands 2 Set time zone.

4.1.2 MobpBUSTCP AND MoODBUSRTU

The device supports both Modbus TCP and Modbus RTU communication. Modbus TCP
uses the Ethernet connection for communicating with Modbus TCP clients. Modbus RTU

is a serial protocol which can be selected for the available serial ports.
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Following Modbus function types are supported:

¢ Read Holding Register, 3

¢ Write Single Register, 6

o Write Multiple Registers, 16
o Read/Write Multiple Registers, 23

Following data can be accessed using both Modbus TCP and Modbus RTU

e Device measurements
o Device I/O

¢ Commands

e Events

e Time

NOTE: Modbus map of the relay is found in SMART9 software in Tools - Modbus map
once the configuration file has been loaded.

Modbus TCP parameters can be found in following table.
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Parameter Range Description

ModbusTCP enable [Disabled, Enabled] Enable setting for Modbus
TCP on Ethernet port.

IP port [0...65535] IP port used by Modbus

TCP. Standard and
default port is 502.

Modbus RTU parameters can be found in following table.

Parameter

Range

Description

Slave address

[1...247]

Modbus RTU slave
address for the unit.

4.1.3 MobBUSIO

ModbuslO can be selected for communication on available serial ports. ModbusIO is

actually a ModbusRTU master implementation dedicated for communication with serial
ModbusRTU slaves such as RTD inputs modules. Up to 3 ModbusRTU slaves can be
connected to the same bus polled by the ModbuslO implementation. These are named 10
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Module A ... IO Module C. Each of the modules can be configured using parameters in

the following table.
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Parameter

Range

Description

IO Module[A,B,C] address

[0...247]

Modbus unit address for
the 10 Module. 0 = not in
use.

Module[A,B,C] type

[ADAM-4018+]

Type selection for module

Channels in use

[ChO...Ch7]

Channel selection for the
module.

For each of the 8 channels of the IO module connected thermocouple can be selected.

T.C. type [+-20mA,Type J, Type K, | Thermocouple type
Type T, Type E, Type R, setting.
Type S]

414 IEC61850

Device models with IEC 61850 support, can have the IEC 61850 protocol enabled by the

user. IEC 61850 in ICE devices support the following services:

e Dataset, pre-defined datasets can be edited with IEC 61850 editor tool in

SMARTO.

o Report control block, both buffered and un-buffered reporting is supported.

e Control, ‘direct-with-normal-security’ control sequences are supported.

e GOOSE

e Time synchronization
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Currently used 61850 setup of the device can be viewed in the IEC61850 tool (Tools >
IEC61850). For a list of available Logical Nodes in the ICE implementation browse the

61850 tree. See following picture:

IEC 61850 ?
#

LR

E prefix desc inst
Header ' NOC1 3-phase overcu... 1

Communication
IED
Services
AccessPoint
Server
Authentication
LDevice
LNO
LPHD
DI GGIO
DI2 GGIO
DI3 GGIO
0OBJ1 CSWI
0OBJ2 CSWI
OBJ3 CSWI
OBJ4 CSWI
OBJ5 CSWI
13 MMXU
FREQ MMXU

Figure 4.1.4-1 [EC 61850 tool buttons.

The available functions in the IEC 61850 tool are:

o &

© ® N o

Open an existing CID-file from the PC hard drive

Save the CID file into the ags currently open (save the ags file as well [File >
Save] to keep the changes)

Save the CID file into the hard drive for later use.

Exports current CID file without private tags

Exports dataset info into a txt file that can be viewed in table format in tools like
Excel

Opens main configurations window

Opens data set editing window

Send the CID configuration to the relay (requires a connection to the relay)
Retrieves the default CID file from the relay.

A9G9A
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The main configurations dialog is opened by pressing 6t button. Important parameters are

here the IED Name and the IP settings. Also if GOOSE publisher service is to be used,

the parameters for GCB1 and GCB2 should be set. See following picture:

MAIN CONFIG
AP ID:

AE Qualifier:

P Selector:

S Selector:

T Selector:

1P;

Subnet Mask:
Gateway:
MAC-Address:

IED Name:

Object Control Model:

Config Version:

1,1,9999,1|

12

00000001

0001

0001

10.2.5.166

255.255.255.0

192.168.1.1
00-01-02-03-04-05

NPx9xx

Direct with normal security

1.0

GCB 1

App ID: 0

VLAN Priority: 4

VLAN ID: 0

MAC-Address:  01-0C-CD-01-00-00
ConfRev: 1

GCB 2

App ID: 1

VLAN Priority: 4

VLAN ID: 0

MAC-Address: 01-0C-CD-01-00-00

ConfRev: 1

o[ Ccancel ]

Figure 4.1.4-2 Main configuration window for basic settings and goose publishing.

The pre-defined, editable, datasets can be opened by pressing the 7t button. It is possible

to add and remove datasets with +/- buttons. When a dataset has been added it has to be

assigned to an RCB with RCB-button (opens a new window). It is possible to assign to
Un-buffered URCB’s or Buffered reporting BRCB’s. All of these datasets can be edited. By
un-checking both of the GOOSE publisher datasets GOOSE publisher service will be
disabled. See following picture.

Figure 4.1.4-3 DataSets window for adding/removing and editing datasets.

By marking a dataset and pressing the Edit button the dataset edit dialog is opened. See

following picture. In the edit dialog all currently configured entries of the dataset are

visible. If the red ‘-‘-button is pressed in the end of an entry row the entry will be removed
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from the dataset. If the green ‘t’-button is pressed a new dialog is opened were it is
possible to edit contents of the dataset. New entries can be added and old edited. It is
recommended that for URCB and BRCB datasets that data is selected on the doName,
data object level, (see example below). In this way all available information like; status,
quality and time is always sent in the report. Data can also be selected on daName, data
attribute level, selecting each individual data. This approach may be preferred for the

GOOSE datasets.

< DataSetBRCB1 ?

DataSetBRCB1

| InClass:  GGIo [ InInst: 1 | doName: Ind ] daName:
| InClass:  GGIO [ InInst: 2 | doName: Ind I daName:
| InClass:  GGIO [ InInst: 3 | doName: Ind ] daName:

X

W LLNO

W LPHD

b

D2

DI3

Ind

M DI3GGIO3$STSIndSstVal
M DI3GGIO3$STSIndSq
M DI3GGIO3$STSIndSt

Figure 4.1.4-4 Data can be also chosen in data aftribute level.
For more information on IEC 61850 support, see the conformance statement documents.

IEC61850 general parameters visible in SMART9 and local HMI are described in the table
below.
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Parameter Range Description

IEC61850 enable [Disabled, Enabled] Enable setting for IEC
61850 protocol.

IP port [0...65535] IP port used by IEC 61850
protocol. Standard and
default port is 102.

Measurements dead-band [0.01...10.00] Measurement data
reporting dead-band
setting.

GOOSE subscriber [Disabled, Enabled] Enable setting for GOOSE

enable subscriber.

4.1.5 GOOSE

Both GOOSE publisher and subscriber are supported by the ICE implementation. GOOSE
subscriber is enabled by parameter setting (Communication - Protocols 2> IEC61850 >
GOOSE subscriber enable) and GOOSE inputs are configured using HMI or SMART9
tool. For each of the Goose inputs there is also an input quality signal which can also be

used in the internal logic. If the input quality is low, (=0), then the quality is good. Input

quality can be bad for reasons like GOOSE timeout and configuration error. Logical input

signal states and quality can be viewed in the device under Device IO menu. For each

GOOSE input following parameters are available.
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Parameter Range Description

In use [No, Yes] Setting to take input in to
use.

Appld [0...4294967295] Application ID which will
be matched with the
publishers GOOSE
control block.

ConfRev [0...4294967295] Configuration revision
which will be matched
with the publishers
GOOQOSE control block.

Dataldx [0...99] Data index of the value in
the matched published
frame which will be the
state of this input.

Nextldx is quality [No, Yes] If the “next” received input

is the quality bit of this
GOOSE Input choose
yes.

Goose publisher configuration is done using the IEC61850 editor started from SMART9
tools menu. For GOOSE publishing service to start the GCB’s and GOOSE datasets must
be setup. GOOSE Control Blocks are visible by pressing 6t button in the IEC61850 tool.
See picture below. On the right side in the dialog the GCB’s are setup. The important

parameters are App ID which should be unique for the system. Also confRev parameter is

checked by the receiving part. If VLAN switches are used to build sub-networks the VLAN

Priority and VLAN ID parameters must be set to match with the system specification.
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MAIN CONFIG GCB 1

AP ID: 1,1,9999,1 App ID: 0

AE Qualifier: 12 VLAN Priority: 4

P Selector: 00000001 VLAN ID: 0

S Selector: 0001 MAC-Address: 01-0C-CD-01-00-00
T Selector: 0001 Conf Rev: 1

IP: 10.2.5.166 GCB 2

Subnet Mask: 255.255.255.0 App ID: 1|

Gateway: 192.168.1.1 VLAN Priority: |4

MAC-Address: 00-01-02-03-04-05 VLAN ID: 0
IED Name: NPx9xx MAC-Address: 01-0C-CD-01-00-00

Object Control Model: | Direct with normal security ConfRev: 1

Config Version: 1.0

Figure 4.1.5-5 Settings for both available GOOSE Publishing datasets.

GOOSE datasets defines the data which will be sent by the GOOSE publisher. Only
binary data and quality information for the binary signals can be sent by the GOOSE
publisher. The binary signals will be mapped to GOOSE input signals on the receiving
side together with the quality information for that binary signal. The quality information in
the incoming frame will be ORed with GOOSE reception timeout supervision information
so that quality information for each GOOSE input can be used in relay logic.

4.1.6 IEC103

IEC 103 is short for international standard IEC 60870-5-103. ICE implements a secondary
station (slave). The IEC 103 protocol can be selected for the available serial ports of the
device. A master or primary station can communicate with the ICE device and receive
information by polling from the slave device. Disturbance recordings transfer is not
supported.

NOTE: IEC103 map of the relay is found in SMART9 software in Tools > IEC103 map
once the configuration file has been loaded.

A9G9A
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IEC 103 parameters can be found in the following table.
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Parameter Range Description

Slave address [1...254] IEC 103 slave address for
the unit.

Measurement interval [0...60000]ms Interval setting for the
measurements update.

4.1.7 DNP3

DNP3 is a protocol standard which is controlled by the DNP Users Group at www.dnp.org.
The implementation in the NP900 series of a DNP3 slave is compliant with DNP3 Subset
Definition Level 2, but contains also functionality of higher levels. For detailed information
see the DNP3 Device Profile document.

DNP3 parameters can be found in following table.

Parameter Range Description

Slave address [1...65519] DNP3 slave address for
the unit.

Master address [1...65519] DNP3 address setting for
allowed master.

Link layer timeout [0...60000]ms Timeout of link layer

Link layer retries [1...20] Number of link layer
retries

Application layer timeout [0...60000]ms Application layer timeout

Application layer [0=No,1=Yes] Application layer

confirmation confirmation enable.

Time sync request interval [0...60000]ms Request interval for

synchronization.

4.1.8 IEC101/104

Standards IEC 60870-5-101 & IEC 60870-5-104 are closely related. Both are derived from
IEC 60870-5 standard. On the physical layer IEC 101 uses serial communication but IEC
104 uses Ethernet communication.

The IEC 101/104 implementation in NP90O0 series works as a slave in unbalanced mode.

For more detailed information see the IEC101 Profile Checklist document.
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4.2

IEC101/104 parameters can be found in following table.
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Parameter Range Description

Link layer address [1...65535] Link layer address
Link layer address size [1...2] Link layer address size
ASDU address [1...65535] ASDU address

ASDU address size [1...2] ASDU address size

IO address size [1...2] IO address size
IEC104 server enable [0=No,1=Yes] IEC104 enable
IEC104 client IP Client IP address

419 SPAPROTOCOL

NP90O0 relay can act as a SPA-slave. SPA can be selected as the communication protocol
into COM B port (in CPU module). If serial RS232 & serial fiber module is available in the
device SPA protocol can be activated for these channels (COM E or F). See the chapter
for construction and installation to see the connections for these modules.

SPAs data transfer rate is 9600bps but it can be also set to 19200bps or 38400bps. As a
slave the relay will send data on demand or by sequenced polling. Available data can be
measurements, circuit breaker states, function starts/trips etc. Full SPA signal map can be
found in SMART9 from 7Too/s2>SPA map. Please note that ags file should be downloaded
from relay first.

The SPA EVENT addresses can be found in 7ools 2 Events and logs - Event list. This
also requires to open an aqgs configuration file of the relay first.

NOTE: SPA map of the relay is found in SMART9 software in 7ools 2 SPA map once the
configuration file has been loaded.

GENERAL IO ANALOG FAULT REGISTERS

In the menu in Communication > General 10 2 Analog fault register it is possible to set
up to 12 channels to record the measured value at the time of protection function start or
trip. These values can be read through possibly used communication protocol or locally
from this same menu.
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5 CONNECTIONS

Block diagram NPG915

NPG915-AMA_Connection

Figure 5-1 Block diagram of NPG915-AAA variant without any add-on modules.
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NPGH15-BBC_Connection

Figure 5-2 Block diagram of NPG915C-BBC variant with DI8 and DO5 add-on modules in
all configurable slots.
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|-

Figure 5-3 Connection example of NPG915C Generator Protection IED.

A9G9A



53 (107)

6 CONSTRUCTION AND INSTALLATION

NPG915C Generator Protection IED is a member of modular and scalable NP9xx
series and includes three configurable modular add-on card slots. As a standard

configuration in the IED are included CPU, 10 and Power supply module. In the figure
below is presented non-optioned model (NPG915C-XX-AAA) and fully optioned model
(NPG915C-XX-BBC) of the NPG915C Generator Protection IED.

:

SF

oo ©
zBlol- R - NNl

o
]
]

o m

-©

Figure 6-1 Modular construction of NPG915C Generator Protection IED

NPG915C modular structure allows scalable solutions for different application
requirements. In any of the non-standard configured slot “C”, “E” and “F’ can be

ordered with any available add-on module which can be binary IO module, integrated Arc
—protection or any special module provided. Only differentiating factor in the device
scalability is considering the “E” slot which supports also communication options.

In case add-on module is inserted to the IED the start-up scan will search of the modules
according to the type designation code, if the module location or content is differing from
the expected the IED will not take additional modules into account and will issue a
configuration error. For a field upgrade this means that the add-on module has to be
ordered from ICE who shall provide the add-on module with corresponding unlocking code
in order the device to be operating correctly after upgrading the hardware configuration.
This means also that the module location cannot be changed without updating the device
configuration data, for this case also unlocking code is needed.
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Instruction Manual - NPG915C Generator Protection IED

When IO module is inserted to the IED the module location shall effect to the naming of
the 10. The scanning order in the start-up sequence is CPU-module 10, slot C, slot E and
slot F. This means that the binary input channels DI1, DI2 and DI3 and also the binary
output channels OUT1, OUT2, OUT3, OUT4 and OUT5 are always located in the CPU-
module. If more |0 is installed the location of each type of card will have effect on the
found 10 naming. In following figure is presented the principle of the start-up hardware
scan of the IED.

1. Scan: Start-up system, detect and self-test CPU-module,
voltages, comm. and 10. Find and assign DI1, DI2,
DI3, OUT1, OUT2, OUT3, OUT4 and OUT5.

SlotC | SlotE | CPU 2. Scan: Find VTM module 4 channels (fixed for NPG915C).

4. Scan| 6. Scan 3. Scan: Scan Slot B, in case of NPG915C should be always
empty. If not empty then issue alarm.

4. Scan: Scan Slot C, if empty go to next slot. If found 8DI

1. Scan module then reserve to this slot DI4,D15,D16,DI7,DI8,

,DI9,DI10 and DI11. If found DO5 module then reserve

to this slot OUT6, OUT7, OUT8, OUT9 and OUT10.

Amount of 10 is added If the type designation code

allows and if not match then issue alarm as also if

module is expected to be found and is not there alarm

will be issued.

7. 3can 5. Scan: Find CTM module 5 channels (fixed for NPG915C).
6. Scan: Scan Slot E, if empty go to next slot. If found 8DI

Slot F
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module then reserve to this slot running number regard
if Slot C was empty or had other than Dix module then
Dl4, DI5, DI6, DI7, DI8, DI9, DI10 and DI11 or if Slot C
has also DI8 module then DI12, DI13, DI14, DI15,
DI16, DI17, DI18 and DI19. If found DO5 module then

reserve to this slot OUT6, OUT7, OUT8, OUT9 and
OUT10 or OUT11, OUT12, OUT13, OUT14 and
OUT15 with similar basis than for the inputs.
If found arc protection module, reserve sensor
channels S1, S2, S3, S4, high speed outputs HSO1,
HSO2 and binary input channel ArcBI to this slot.

7 Scan: Similar operation to Scan 6.

Figure 6-2 Hardware scanning and 10 naming principle in NPG915C IED

In the previous example only IO add-on cards were described if installed into the option
module slots. If the slot has other module than 10 they are treated similarly. For example
in case of added communication port the upper port of the communication module shall be
in minimum of Comm. port 3 etc. since in the CPU-module already exist Comm. ports 1
and 2. After communication port is detected it is added into the communication space in
the IED and corresponding settings are enabled for the IED.

In the example case of NPG915C-XX-BDC all available binary input channels amount
is DI1...DI11, from which DI1-DI3 are in the CPU module and DI4-DI11 are in Slot.

All available binary output channels are DO1...DO10, from which DO1-DO5 are in the
CPU module and DO6-DO10 are in slot F. If the configuration should differ from this
example
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6.1

the same principle is always applied into the IED. Slot E has an arc protection module
installed, which has sensor modules S1,52,S3 and S4, one binary input ArcBl and high
speed outputs HSO1 and HSO2.

CPU, 10 AND POWER SUPPLY MODULE

By default the NP900 IED platform combination CPU, 10 and Power supply module is
included in the NP900 IED which includes two standard communication ports and basic
binary IO of the relay.

A9G9A
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Connector Description

COMA: Communication port A, RJ-45. For Modbus TCP and station
bus communications.

COMB: Communication port B, RS-485. For Modbus RTU and IEC-

103 SCADA communications. Pin-out starting from the left:
1=DATA +, 2=DATA -, 3=GND, 4&5=Terminator resistor
enabled by shorting.

X1-1 Digital input 1, Settable digital input with pick-up and release
thresholds.

X1-2 Digital input 2, Settable digital input with pick-up and release
thresholds.

X1-3 Digital input 3, Settable digital input with pick-up and release
thresholds.

X1-4 Digital inputs 1, 2 and 3 common ground.

X1-5:6 Qutput relay 1, Normally open contact

X1-7:8 Qutput relay 2, Normally open contact

X1-9:10 Qutput relay 3, Normally open contact

X1-11:12 Qutput relay 4, Normally open contact

X1-13:14:15 | Output relay 5, Changeover contact

X1-16:17:18 | System Fault output relay, Changeover contact

X1-19:20 Power supply in, Either 85 — 265 VAC/DC (model H) or 18 —
75 DC (model L), Positive side (+) to pin X1:20

GND Relay grounding connector

- Binary inputs current consumption is 2 mA when
activated and the operating voltage range is from 0V to
265VAC/DC with software settable activation/reset
threshold and 1V resolution. All binary inputs are
scanned in 5 ms program cycle and have software
settable filtering and pick-up delay of input signal and
software settable NO/NC selection.

- Binary outputs control can be settable from the software.
As standard binary outputs are controlled in 5 ms

program cycle. All output contacts are mechanical type.
Rated voltage of the NO/CO outputs is 250VAC/DC.

Figure 6.1-3 NP900 Main processor module CPU, 10, communications and PSU.

Auxiliary voltage shall be defined in the ordering code of the device, either A or B model
power supplies are available. Power supply minimum allowed bridging time for all voltage
levels is > 150 ms. Power supply maximum power consumption is 15 Wmax. Power
supply allows DC ripple of <15 % and start-up time of power supply is < 5 ms. Further
details refer to the “Technical data” section of this document.

6.1.1 SCANNING CYCLE OF THE DIGITAL INPUT

Binary inputs are scanned in 5 millisecond cycle. This makes the state of input to be
updated between 0...5 milliseconds. When input is used internally in IED (group change
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or logic) it takes additional 0...5 milliseconds to operate. So in theory when binary input is
used for group control or similar it takes 0...10 milliseconds to change the group. In
practice the delay is between 2...8 milliseconds about 95% of the time. In case the binary
input is connected directly to binary output (T1...Tx) it takes additional third 5 millisecond
round. When binary input is controlling internally binary output it takes 0...15 milliseconds
in theory and 2...13 milliseconds in practice. This delay excludes the mechanical delay of
the relay.

6.1.2 SETTING UP THE ACTIVATION AND RELEASE THRESHOLDS OF THE
DIGITAL INPUTS

The digital input activation threshold can be set for each digital input individually by the
user. Properly set activation and release thresholds will give reliable activation and
release of the digital input states. User settable normal state (normally open/normally

closed) defines if the digital input is considered activated when the digital input channel is
energized.

\
A

Activation th / \\
Release th
\
|
|
I
|

— e —————

|
A
Digital input state (NO)
>
A | |
Digital input state (NC)
>

Figure 6.1.2-1 Digital input state when energizing and de-energizing the digital input

channels.
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6.2 CURRENT MEASUREMENT MODULE

NP900 basic five channel current measure module includes three phase current
measurement inputs and also coarse and fine residual current inputs.

Connector | Description

CTM 1-2 Phase current measurement for phase L1 (A)

CTM 3-4 Phase current measurement for phase L2 (B)

CTM 5-6 Phase current measurement for phase L3 (C)

CTM 7-8 Coarse residual current measurement 101

CTM 9-10 | Fine residual current measurement 102

Figure 6.2-4 current measurement module

Current measurement module is connected to secondary side of conventional current
transformers (CTs). Nominal dimensioning current for the phase current inputs is 5 A.
Input nominal current can be scaled for secondary currents of 1...10 A. Secondary
currents are calibrated to nominal currents of 1A and 5A which provide + 0.2% inaccuracy
in range of 0,05 x In—In—-4 x In.

Phase current input characteristics are as follows:

o Measurement range
= Phase currents 0...250 ARMS
= Coarse residual current 0...150ARMS
» Fine residual current 0...75ARMS
o Angle measurement accuracy less than + 0.5 degrees with nominal current.
o Frequency measurement range of the phase current inputs is in range from 6 Hz to
1800 Hz with standard hardware.
o Quantization of the measurement signal is applied with 18 bit AD converters and
the sample rate of the signal shall be 64 samples / power cycle in system
frequency range of 6 Hz to 75 Hz.

For further details refer to the “Technical data” section of this document.
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6.3 VOLTAGE MEASUREMENT MODULE

NP900 basic four channel voltage measure module includes four freely configurable
voltage measurement inputs.

Connector | Description

VTM 1-2 Configurable voltage measurement input U1

VTM 3-4 Configurable voltage measurement input U2

VTM 5-6 Configurable voltage measurement input U3

VTM 7-8 Configurable voltage measurement input U4

Figure 6.3-5 voltage measurement module

Voltage measurement module is connected to secondary side of conventional voltage
transformers (VTs) or directly to low voltage systems secured by fuses. Nominal
dimensioning voltage can be 100...400 V. Voltages are calibrated in range of 0...240 V
which provide + 0.2% inaccuracy in same range.

Voltage input characteristics are as follows:

o Measurement range
*= Perchannel 0...480 V

o Angle measurement accuracy less than + 0.5 degrees within nominal range.

o Frequency measurement range of the voltage inputs is in range from 6 Hz to 1800
Hz with standard hardware.

o Quantization of the measurement signal is applied with 18 bit AD converters and
the sample rate of the signal shall be 64 samples / power cycle in system
frequency range of 6 Hz to 75 Hz.

For further details refer to the “Technical data” section of this document.
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6.4 DIGITAL INPUT MODULE DI8

The DI8 module is an add-on module for additional eight (8) galvanic isolated binary
inputs. This module can be ordered directly as factory installed option or it can be field
upgraded if needed after the first installation of the NP90O0 series IED.

Connector | Description

SlotX 1 DIx + 1

SlotX 2 DIx + 2

SlotX 3 DIx +3

SlotX 4 DIx + 4

SlotX 5 GND common ground for this module 1-4 DI
SlotX 6 DIx+5

SlotX 7 DIx + 6

SlotX 8 DIx +7

SlotX 9 DIx + 8

SlotX 10 GND common ground for this module 5-8 DI

Figure 6.4-6 DI8 Binary input module for eight add-on binary inputs.

Properties of this binary input module provided inputs are exactly the same than inputs in
the CPU-module.

Binary inputs have as standard current consumption of 2 mA when activated and the
operating voltage range is from 0V to 265VAC/DC with software settable activation/release
threshold and 1V resolution. All binary inputs are scanned in 5 ms program cycle and they
have software settable filtering and pick-up delay of input signal and software settable
NO/NC selection.

Naming convention of the binary inputs provided by this module is presented in the chapter
6 Construction and installation.

For further details refer to the “Technical data” section of this document.
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6.5 DIGITAL OUTPUT MODULE DO5

The DO5 module is an add-on module for additional five (5) binary outputs. This module
can be ordered directly as factory installed option or it can be field upgraded if needed
after the first installation of the NP90O0 series IED.

Connector | Description

SlotX 1 OUTXx + 1 first pole NO
SlotX 2 OUTXx + 1 second pole NO
SlotX 3 OUTx + 2 first pole NO
SlotX 4 OUTx + 2 second pole NO
SlotX 5 OUTx + 3 first pole NO
SlotX 6 OUTx + 3 second pole NO
SlotX 7 OUTx + 4 first pole NO
SlotX 8 OUTx + 4 second pole NO
SlotX 9 OUTx + 5 first pole NO
SlotX 10 OUTx + 5 second pole NO
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Figure 6.5-7 DO5 Binary output module for five add-on binary outputs.

Properties of this binary input module provided inputs are exactly the same than inputs in
the CPU-module.

Binary outputs control can be settable from the software. As a standard binary outputs are
controlled in 5 ms program cycle. All output contacts are mechanical type. Rated voltage of
the NO/CO outputs is 250VAC/DC.

Naming convention of the binary outputs provided by this module is presented in the chapter
6 Construction and installation.

For further details refer to the “Technical data” section of this document.
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The arc protection module is an add-on module for four (4) light sensor channels. This module also

has two (2) high speed outputs and one (1) binary input. This module can be ordered directly as

factory installed option or it can be field upgraded if needed after the first installation of the NP900

series |IED.

Connector | Description
S1 Light sensor channels 1...4 with plus, sensor
S2 and ground connectors.
S3
S4
) SlotX 1 HSO2 + NO
2 SlotX 2 Common battery + for HSO
3 SlotX3 | HSO1 + NO
; SlotX 4 Arc BI1 + pole
Bl - SlotX 5 Arc BI1 - pole

Figure 6.6-8 Arc protection module for four light sensors, two high speed outputs and one

binary input.

In case any of sensor channels S1...S4 is not connected correctly it won’t work. Each
channel can have up to three light sensors connected on parallel. It is up to the user how

many channels are used.

High speed outputs HSO1 and HSO2 operate only with DC supply. Battery plus (+) has to
be wired according the drawing and output 1 or 2 NO side is wired trough trip coil to battery
minus (-). High speed output voltage withstand is up to 250VDC. For further information see
the technical data chapter of the manual. High speed output operation time is less than 1ms.

Binary input rated voltage is 24 VDC. Threshold picks up at 216 VDC. Binary input can be
used for external light information or similar and can be used as a part of various ARC -

schemes. Notice that the delay of binary input lies between 5...10ms.
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Bl and HSO1...2 are not visible in Device 10 - Binary Inputs or Binary Outputs -menus.
Binary input and high speed outputs are programmable only in Arc Matrix menu.

6.7 RTD & MA INPUT MODULE (OPTION)

The RTD/mA module is an add-on module for 8 RTD inputs. Each input supports 2-wire, 3-wire
and 4-wire RTDs and thermocouple sensors. Sensor type can be selected by software for two 4
channel groups.

o Supported RTD sensors: Pt100, Pt1000

e Supported Thermocouple: Type K, Type J, Type T and Type S
Two mA-input channels are available in the option card. If these are selected it will reduce total

amount of RTD channels to 6.

Connector
1:RTD1-1 2:RTD1-2/TC1-
3:RTD1-3/TC1+ 4:RTD1-4
5:RTD2-1 6:RTD2-2/TC2-
7:RTD2-3/TC2+ 8:RTD2-4
9:RTD3-1 10:RTD3-2/TC3-
11:RTD3-3/TC3+ 12:RTD3-4
13:RTD4-1 14:RTD4-2/TC4-
15:RTD4-3/TC4+ 16:RTD4-4
17:RTD5-1 18:RTD5-2/TC5-
19:RTD5-3/TC5+ 20:RTD5-4
21:RTD6-1 22:RTD6-2/TC6-
23:RTD6-3/TC6+ 24:RTD6-4
25:RTD7-1 26:RTD7-2/ TC7- / mAin1-
27:RTD7-3/TC7+ 28:RTD7-4 / mAin1+
29:RTD8-1 30:RTD8-2/TC8/mAin2-
31:RTD8-3/TC8+ 32:RTD8-4/mAin2+

Figure 6.7-9 RTD module with 8 RTD channels
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Thermocouple
11 |2
13| |4
TC<_
RTD 3-wire
1
— 3 4

RTD 2-wire
1 2
3 4
RTD 4-wire
1
—1 3 4

Figure 6.7-2 Connection of different sensor types

6.8 SERIAL RS232 & SERIAL FIBER MODULE (OPTION)

Option card includes two serial communication interfaces. COM E is a serial fiber interface

with glass/plastic option. COM F is a RS-232 interface.

COME Serial fiber Serial based communications
(GG/PP/GP/PG)

COM F Pin1 GND Optional external auxiliary voltage
(for+24Vinput) for serial fiber

COM F Pin2 - Optional external auxiliary voltage

for serial fiber

COM F Pin3 - -

COM F Pin4 - -

COM F Pin5 RS-232 RTS Serial based communications

COM F Pin6 RS-232 GND Serial based communications

COM F Pin7 RS-232 TX Serial based communications

COM F Pin8 RS-232 RX Serial based communications

COM F Pin9 - -

COMF Pin10 +3.3V output Spare power source for external
(spare) equipment (45mA)

COM F Pin11 Clock sync input | Clock synchronization input

COM F Pin12 Clock sync Clock synchronization input
GND

Figure 6.8-10 NP900 Serial RS232-card connectors
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6.9 DouBLE LC 100 MB ETHERNET MODULE (OPTION)

Optional LC 100 MB Ethernet card supports HSR and PRP protocols according to IEC
61850 substation communication standard. Card has IEEE1588 (PIP) clock sync
functionality. Card has two PRP/HSR ports which are 100Mbit fiber ports and can be

configured to 100Mbit or 10 Mbit.

Connector

Description

COMC:

Communication port C, LC fiber connector

COMD:

Communication port D, LC fiber connector

Figure 6.9-11 NP900 LC 100 MB Ethernet card connectors

6.10INSTALLATION AND DIMENSIONS
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NP900 IED can be installed either to standard 19” rack or cut-out to a switchgear panel
(Installation type of the device has to be defined by ordering option). When installing to
rack, the device will take 4 of the rack width and total of four devices can be installed to

same rack in parallel. In below is described the device panel installation and cut-outs.
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115.00 mm m

177.00 mm
156.00 mm

165.00 mm
177.00 mm

174.00 mm
189.00 mm

' 127.00 mm

Figure 6.10-12 Dimensions of the NP900 IED.

\ \ Locking nut M5 (nylock)

1.5 mm M5 washer ring (spring washer)
‘Tightening frontpanel counterpart with sealant
Panel with cut-out

Frontpanel with sealant

Figure 6.10-13 Installation of the NP900 IED
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15.00 mm (min)
n—

115.00 mm

6.00 mm

165.00 mm

106.00 £ 3 mm

15.00 mm (min)

Figure 6.10-14 Panel cut-out and spacing of the NP900 IED.
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7 APPLICATIONS

7.1 3LN+UO CONNECTION EXAMPLE

Connection example of generator application with three lines to neutral voltages and zero

sequence voltage connected. Three phase currents and residual current are connected as well.

L1
L2

L3

=

+j\£\£+

NPG815-BEC_Connection

Figure 7-1 Voltage measurement mode is 3LN+UO.

Notice that digital input groups have common neutral point. Three digital inputs on CPU card do
have common neutral on each four digital inputs on option card have common neutral point as
well. Operation voltage activation and release threshold is freely configurable and can be AC or
DC.
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7.2 3-PHASE, 3-WIRE ARON INPUT CONNECTION EXAMPLE

In this chapter is presented a connection example of an application with only two installed

protection CTs. Connection is suitable for both motor —and feeder protection applications.

L1 L2 L3

|||_4.

.

Figure 7.2-2 3-phase, 3-wire ARON input connection.

ARON input connection can measure load symmetrically despite the fact that one of the CTs is
missing from the installation. Normally the current transformer of phase two is without installed

CT since it is much more likely that external fault appears on line 1 or 3.

Fault between line 2 and ground cannot be detected when ARON input connection is used. For

detecting ground fault in phase two a cable core CT has to be used.

7.3 TRIP CIRCUIT SUPERVISION

7.3.1 TRIP CIRCUIT OPEN COIL SUPERVISION WITH ONE DIGITAL INPUT AND
CONNECTED TRIP OUTPUT

Trip circuit supervision is used to monitor the wiring from auxiliary power supply trough IEDs
binary output and all the way to the open coil of the breaker. It is recommended to know that trip
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circuit is on healthy state when the breaker is closed. Application scheme for trip circuit

supervision with one digital input is presented in figure below.

Circuit x x

breaker

Digital input

<=

t=1.0s

Trip relay \

Alarm relay
for TCF

)

DI1, DI2
orDI3

Trip circuit

failure signal
>

Close control

Close
coil

v

Circuit
breaker

Trip relay \

Alarm relay
for TCF

DI1, DI2
or DI3

Trip circuit
failure signal

.

Close control

Close
coil

-

Figure 7.3.1-3 Trip circuit supervision by using one DI and non-latched trip output.

Notice that DI monitoring the circuit is used as normally closed. Same applies with the used

alarm relay (if used). In monitoring purposes and especially in trip circuit supervision it is

recommended to use closed contact in normal condition to confirm the condition of wiring.

Active digital input generates less than 2mA current to the circuit. Normally current this small is

not able to make the breaker open coil operate. While the trip relay is controlled and the circuit

breaker is being opened the digital input is shorted by the trip contact as long as the breaker

opens. This normally takes approximately 100ms if the relay is non-latched. Therefore t = 1.0

second activation delay should be added to the digital input. Basically activation delay just a bit

longer than the operation time of circuit breaker would be long enough. When CB failure

protection is used it might be good to add the CBFP operation time to the digital input activation

time (toi = tca + tiepretease + tcarp). See attached picture below.
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Binary Inputs +Upnux
m & Binary Input Status | & Binary Input Descriptions | & Event Masks GND
Digital input
| X
-°<}>1 DigiLaI input
t=10s shofted
DI1, D12
1,000 « or DI3
0.000..1800.000 {0.001] —t
0.025 5 Triprelay| \ |----- -
0.000.,1800.000 [0.001] i o s
Disabled

Figure 7.3.1-4 The digital input used for TCS needs to have normally closed polarity and
also 1.0 second activation delay to avoid nuisance alarms while CB is controlled open.

Non-latched outputs are seen in the output matrix as hollow circles. Latched contacts are

painted. See below presented figure.

IO Matrix

@ 10 Matix

Figure 7.3.1-5 IED trip contact used to open the circuit breaker has to be non-latched.

Non-latched trip output contact is a mandatory to have if Autorecloser is used in feeder

applications. TCS is generally easier and more reliable to build with non-latched output.

The open coil is energized only as long as the circuit breaker is opened and IED output
releases. This takes approximately 100ms depending of the size and type of the breaker. When
the breaker opens the auxiliary contacts will open the inductive circuit but the IED trip contact
won't open at the same time. IEDs output relay contact will open in <50ms or after configured
release delay due the breaker is open. This means that the open coil is energized for a short
moment even the breaker is already open. Coil could be energized even moment longer if

circuit breaker failure protection has to be used and incomer is performing the tripping.
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7.3.2 TRIP CIRCUIT OPEN COIL SUPERVISION WITH ONE DIGITAL INPUT AND
CONNECTED AND LATCHED TRIP OUTPUT
The main difference between non-lathed and latched control in trip circuit supervision is that

when latched control is used it is not possible to monitor the trip circuit in open state due the

digital input is shorted by the trip output of the IED.

+Uaux +Uaux
GND GND :
Digital input ~ ;———=-cpoooeee s Digital input ~ ;emsacpeseezooos
—4%@ quﬁ
ooz ||| DI, Dz~
or DI3 i . or DI3
. [ : [
Trip relay \ ----- r H Trip relay \ fffff r
Alarm relay Alarm relay
for TCF Trip circuit for TCF Trip circuit
# ! failure signal .ﬁ failure signal
: > >

Close control Close control
| Open / -Upux Open / “Unux
. coil ! ! coil i
; | H |
crout % B X | R 5 creut Ko K X | I
breaker r \ breaker N
| : I
1 1
Close / Unux Close / T

coil coil

Figure 7.3.2-6 Trip circuit supervision by using one DI and latched output contact.

It is possible to monitor trip circuit with latched output contact but then monitoring the trip circuit
is possible only while the circuit breaker status is closed. Whenever the breaker is open the
TCS is blocked by an internal logic scheme. The disadvantage is that you don’t know whether

the trip circuit is intact or not when the breaker is closed again.

While the circuit breaker is in open position the TCS alarm is blocked by using following logic
scheme or similar. TCS alarm is giving whenever the breaker is closed and inverted digital input
signal (CTS) activates. Normally closed digital input activates only when there is something
wrong in the trip circuit and the auxiliary power goes off. While the breaker is open the logic is

blocked. Logical output can be used in output matrix or in SCADA as pleased.
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Objectl Open Status In
Breaker WPEN

—

Objectl Close Status In
Breaker CLOSED

DI3 Polarity, NC liseneditablEdes crpbion Dl Breaker OPEN

DIZ Activation Eh 20.0| 1= iser editable description D12 Ereaker CL

D13 Release Hr User editable description I3

Figure 7.3.2-7 TCS block scheme when non-latched trip output is not used.
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8 TECHNICAL DATA

8.1 CONNECTIONS

8.1.1 MEASUREMENTS

Table 8-1 Current measurement moadule

Measurement channels / CT inputs

Three phase currents, One coarse residual current, and One
sensitive residual current. Total of five separate CT inputs.

Phase current inputs (A,B,C)
- Rated current In
- Thermal withstand

- Frequency measurement range
- Current measurement range

- Current measurement inaccuracy

- Angle measurement inaccuracy

- Burden (50Hz/60Hz)

5A (configurable 0.2A...10A)
30A continuous

100A for 10s

500A for 1s

1250A for 0.01s

from 6Hz to 75Hz fundamental, up to 31st harmonic current
25mA...250A(rms)
0.005xIn...4xIn < £0.5% or < £15mA

4xIn...20xIn < £0.5%
20xIn...50xIn < +1.0%

Coarse residual current input (101)
- Rated current In
- Thermal withstand

- Frequency measurement range
- Current measurement range

- Current measurement inaccuracy

- Angle measurement inaccuracy

- Burden (50Hz/60Hz)

1A (configurable 0.2A...10A)
25A continuous

100A for 10s

500A for 1s

1250A for 0.01s

from 6Hz to 75Hz fundamental, up to 31st harmonic current
2mA...150A(rms)

0.002xIn...10xIn < 20.5% or < £3mA
10xIn...150xIn < £0.5%

Fine residual current input (102)
- Rated current In

- Thermal withstand

- Frequency measurement range

- Current measurement range

0.2A (configurable 0.2A...10A)
25A continuous

100A for 10s

500A for 1s

1250A for 0.01s

from 6Hz to 75Hz fundamental, up to 31st harmonic current

1mA...75A(rms)

A9G9A




Instruction Manual - NPG915 Generator Protection IED

- Current measurement inaccuracy

0.002xIn...25xIn < 20.5% or < £0.6mA
25xIn...375xIn < £0.5%

- Angle measurement inaccuracy <#0.1°
- Burden (50Hz/60Hz) <0.1VA

Terminal block Maximum wire diameter:
- Solid or stranded wire 4 mm?

- Phoenix Contact FRONT 4H-6,35

Table 8.1.1-2 Voltage measurement module

Measurement channels / VT inputs

Total of four separate VT inputs.

Voltage inputs (U1, U2, U3, U4)
Voltage measuring range
Thermal withstand

Frequency measurement range
Voltage measurement inaccuracy

Angle measurement inaccuracy

Burden (50Hz/60Hz)

0.01...480.00V (RMS)
630VRrMs continuous

from 6Hz to 75Hz fundamental, up to 31st harmonic voltage

0.01...480V < £0.2% or < +10mV

< 0.5 degrees

<0.02VA

Terminal block
Solid or stranded wire
Phoenix Contact PC 5% 8-STCL1-7.62

Maximum wire diameter:
4 mm2

Table 8.1.1-3 Frequency, power and enerqy measurement accuracy

Frequency measuring range

Inaccuracy

6...75 Hz fundamental, up to 31st harmonic current and
voltage
10 mHz

Power measurement P, Q, S
Inaccuracy

Frequency range 6...75 Hz
1 % of value or 3 VA of secondary

Energy measurement
Energy and power metering inaccuracy

Frequency range 6...75 Hz

IEC 62053-22 class 0.5 S (50/60Hz) as standard

IEC 62053-22 class 0.2 S (50/60Hz) option available (See
order code for details)
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Error (%)
2.5

2

IHC 60687 class(1.0 S

1.5 Cosp=1.0

, | 'qe60687dlessl08S | looooooof S CospZ08lead. 051ag] oo

Cosp=1.0 B

0.8
0.6 Cos p =0.8|lead...0.5 lag

' IEC|60687 class 0.2 S

Cos p=0,8lead...0.5 lag 1
0.4 Cosp=1.0
0.2
) I e e T
NP90O series| __ wwwer=d===—==m=mt=——__"__ == 7
- )
0.01 0.02 0.05 0.10 0.20 0.60 1.20
Current (xIN)

Figure 8.1.1-1 Energy and power metering accuracy in optional 0.2 S accuracy model
(See order code for details).

8.1.2 AUXILIARY VOLTAGE

Table 8.1.2-4 Power supply model A

Rated auxiliary voltage 85...265V(AC/DC)
Power consumption <7W
<15W

Maximum permitted interrupt time < 150ms with 110VDC
DC ripple <15 %
Terminal block Maximum wire diameter:

- Solid or stranded wire 2.5mm?2

- Phoenix Contact MSTB2,5-5,08
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Table 8.1.2-5 Power supply model B
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- Phoenix Contact MSTB2,5-5,08

Rated auxiliary voltage 18...72VDC
Power consumption <7W
< 15W
Maximum permitted interrupt time < 150ms with 110VDC
DC ripple <15 %
Terminal block Maximum wire diameter:
- Solid or stranded wire 2.5mm?2

8.1.3 BINARY INPUTS

Table 8.1.3-6 /solated binary inputs with software seftable threshold

Rated auxiliary voltage

5...265V(AC/DC)

Pick-up threshold
Release threshold

Software settable: 5...240V, by step of 1V
Software settable: 5...240V, by step of 1V

Scanning rate

5ms

Pick-up delay

Software settable: 0...1800s

Polarity

Software settable: Normally On / Normally Off

Current drain

2 mA

Terminal block
- Solid or stranded wire
- Phoenix Contact MSTB2,5-5,08

Maximum wire diameter:
2.5mm?2

8.1.4 BINARY OUTPUTS

Table 8.1.4-7 Normal Open binary outputs

Rated auxiliary voltage 265V(AC/DC)

Continuous carry 5A

Make and carry 0.5s 30A

Make and carry 3s 15A

Breaking capacity, DC (L/R = 40 ms)

at 48VDC 1A

at 110 VDC 0.4A

at 220 VDC 0.2A

Control rate 5ms

Polarity Software settable: Normally On / Normally Off

Contact material

Terminal block
- Solid or stranded wire
- Phoenix Contact MSTB2,5-5,08

Maximum wire diameter:
2.5mm?2
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Table 8.1.4-8 Change-Over binary outputs
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Rated auxiliary voltage 265V(AC/DC)

Continuous carry 5A

Make and carry 0.5s 30A

Make and carry 3s 15A

Breaking capacity, DC (L/R = 40 ms)

at 48VDC 1A

at 110 VDC 0.4A

at 220 VDC 0.2A

Control rate 5 ms

Polarity Software settable: Normally On / Normally Off

Contact material

Terminal block
- Solid or stranded wire
- Phoenix Contact MSTB2,5-5,08

Maximum wire diameter:
2.5mm?2

ARC FAULT (27ARC) ARCU<

8.1.5 ARC PROTECTION CARD (OPTION)

Input magnitudes
Input arc point sensors

Phase- or line voltage fundamental freq@ RMS
S1, S2, S3, S4 (pressure and light or light only)

System frequency operating range

6.00...75.00 Hz

Pick-up voltage setting
Pick-up light intensity

20.00...120.00 % Un, setting step 0.1V

8000, 25000 or 50000 Lux (sensor selectable in order code)

Reset ratio for voltage

103 % or 3V

- Point sensor detection radius

Reset time Typically <10 ms
Inaccuracy
- Starting 1+3% of set pick-up value or +3V

180 degrees

Start and instant operating time (light only)

Start and instant operating time (light and

voltage drop)

Typically <5 ms (dedicated semiconductor outputs)

Typically <10 ms (regular output relays)

Typically <7 ms (2 x dedicated semiconductor outputs)

Typically <12 ms (regular output relays)
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8.1.6 COMMUNICATION PORTS

Table 8.1.6-9 Front panel local communication port

Port media Copper Ethernet RJ-45
Number of ports 1pcs

Port protocols PC-protocols, FTP, Telnet
Data transfer rate 100 MB

System integration

Cannot be used for system protocols, only for local
programming

Table 8.1.6-10 Rear panel system communication port A

Port media Copper Ethernet RJ-45

Number of ports 1pcs

Port protocols Modbus TCP, DNP 3.0, FTP, Telnet
Data transfer rate 100 MB

System integration

Can be used for system protocols and for local programming

Table 8.1.6-11 Rear panel system communication port B

Port media

Copper RS-485

Number of ports 1pcs
Port protocols Modbus RTU, DNP 3.0, IEC-103
Data transfer rate 65580 kB/s

System integration

Can be used for system protocols

8.2 PROTECTION FUNCTIONS

All specified operation times include mechanical trip contact delay

8.2.1 CURRENT PROTECTION FUNCTIONS

OVERCURRENT (50/51) 1>, [>>, [>>>, [>>>>

Input magnitudes

Phase current fundamental fre@ RMS
Phase current TRMS

Phase current peak-to-peak

Pick-up current setting

0.10...40.00 x In, setting step 0.01 x In
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Inaccuracy
-Current

Definite time function operating time setting

+0.5 %lser or £15 mA (0.10...4.0 x IseT)

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio > 3)
-Definite Time (Im/Iset ratio 1.05...3)

+1.0 % or £20 ms
+1.0 % or £30 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT operating time
-IDMT minimum operating time; 20 ms

Start time and instant operation time (trip):
(Im/Iset ratio > 3)

(Im/Iset ratio 1.05...3)

Reset ratio

k Time dial setting for IDMT 0.01...25.00 step 0.01

A IDMT Constant 0...250.0000 step 0.0001

B IDMT Constant 0...5.0000 step 0.0001

C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy

+1.5 % or 20 ms
+20 ms

<35 ms (typically 25 ms)
<50 ms

97 % of pick-up current setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 10.000 s, step 0.005 s
+1.0 % or +45 ms

Instant reset time and start-up reset

<50 ms
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EARTH FAULT (50N/51N) 10>, 10>>, [0>>>, 10>>>>
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Input magnitudes

Used magnitude

Residual current fundamental freq RMS
Residual current TRMS
Residual current peak-to-peak

Measured residual current 101 (1 A)
Measured residual current 102 (0.2 A)
Calculated residual current I0Calc (5 A)

Pick-up current setting

0.005...40.00 x In, setting step 0.001 x In

Inaccuracy

-Starting 101 (1 A)
-Starting 102 (0.2 A)
-Starting 10Calc (5 A)

Definite time function operating time setting

10.5 %I0set or £3 mA (0.005...10.0 x IseT)
1.5 %I0set or £1.0 mA (0.005...25.0 x IseT)
+1.0 %I0seT or 15 mA (0.005...4.0 x IseT)

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio > 3)
-Definite Time (Im/Iset ratio 1.05...3)

+1.0 % or +20 ms
+1.0 % or +30 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT minimum operating time; 20 ms
Start time and instant operation time (trip):
(Im/Iset ratio > 3.5)

(Im/Iset ratio 1.05...3.5)

Reset ratio

k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms

+20 ms

<45 ms (typical 30 ms)
<55 ms

97 % of pick-up current setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 10.000 s, step 0.005 s
1.0 % or £50 ms

Instant reset time and start-up reset

<50 ms
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DIRECTIONAL OVERCURRENT (67) IDIR>, IDIR>>, IDIR>>>, IDIR>>>>

Input magnitudes

Characteristic direction

Phase current fundamental fre@ RMS

Phase current TRMS

Phase current peak-to-peak

P-P +Uo voltage fundamental frequency RMS
P-E voltage fundamental frequency RMS

Directional, Non-directional

Operating sector center

-180.0...180.0 deg, setting step 0.1 deg

Operating sector size (+/-)

1.00...170.00 deg, setting step 0.10 deg

Pick-up current setting

0.10...40.00 x In, setting step 0.01 x In

Inaccuracy

-Current

-U1/11 angle (U > 15 V)
-U1/I1 angle (U =1...15V)

Definite time function operating time setting

+0.5 %lser or 15 mA (0.10...4.0 x IseT)
+0.15°
1.5°

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio > 3)
-Definite Time (Im/Iset ratio 1.05...3)

+1.0 % or 20 ms
+1.0 % or 35 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT minimum operating time; 20 ms

Start time and instant operation time (trip):
(Im/Iset ratio > 3)
(Im/Iset ratio 1.05...3)

Reset ratio

-Current
-U1/11 angle

k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms

+20 ms

<35 ms (typical 25 ms)
<50 ms

97 % of pick-up current setting
20°

Reset time setting
Inaccuracy: Reset time

0.010 ... 10.000 s, step 0.005 s
%£1.0 % or £50 ms

Instant reset time and start-up reset

<50 ms
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Note! Minimum voltage for direction solving is 1.0 V secondary. During three
phase short circuits the angle memory is active for 0.5 seconds in case the

voltage drops below 1.0 V.
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DIRECTIONAL EARTH FAULT (67N) IODIR>, IODIR>>, IODIR>>>, |IODIR>>>>

84 (107)

Input current magnitudes

Input voltage magnitude

Used current magnitude

Used voltage magnitude

Residual current fundamental freq RMS
Residual current TRMS

Residual current peak-to-peak

Zero sequence voltage fundamental freq RMS

Measured residual current 101 (1 A)
Measured residual current 102 (0.2 A)
Calculated residual current I0Calc (5 A)
Measured zero sequence voltage U0
Calculated zero sequence voltage U0

Characteristic direction

Unearthed (Varmetric 90°)
Petersen coil GND (Wattmetric 180°)
Grounded (Adjustable sector)

When grounded mode is active
-Trip area center
-Trip area size (+/-)

0.00...360.00 deg, setting step 0.10 deg
45.00...135.00 deg, setting step 0.10 deg

Pick-up current setting
Pick-up voltage setting

0.005...40.00 x In, setting step 0.001 x In
1.00...50.00 % UOn, setting step 0.01 x In

Inaccuracy

-Starting 101 (1 A)
-Starting 102 (0.2 A)
-Starting 10Calc (5 A)
-Voltage UO and UOCalc
-U0/10 angle (U > 15 V)
-U0/10 angle (U =1...15V)

Definite time function operating time setting

0.5 %I0ser or +3 mA (0.005...10.0 x IseT)
1.5 %I0ser or £1.0 mA (0.005...25.0  IseT)
+1.5 %I0seT or £15 mA (0.005...4.0 x IseT)
+1.0 %UOser or 30 mV

0.1 ° (10Calc +1.0 °)

+1.0°

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio 1.05->)

+1.0 % or +30 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT minimum operating time; 20 ms

Start time and instant operation time (trip):
(Im/Iset ratio > 3)
(Im/Iset ratio 1.05...3)

k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms

+20 ms

<40 ms (typical 30 ms)
<50 ms
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Reset ratio
-Current and voltage
-U0/10 angle

97 % of pick-up current and voltage setting
20°

Reset time setting
Inaccuracy: Reset time

0.000 ... 150.000 s, step 0.005 s
+1.0 % or x40 ms

Instant reset time and start-up reset

<50 ms

UNBALANCE (46/46R/46L) 12>, 12>>, [2>>>, |2>>>>

Input magnitudes

Phase current fundamental freq RMS

Used magnitude

Negative sequence component 12pu
Relative unbalance 12/I1

Pick-up setting

0.01...40.00 x In, setting step 0.01 x In (12pu)
1.00...200.00 %, setting step 0.01 % (12/11)

Minimum phase current (least 1 phase above)

0.01...2.00 x In, setting step 0.01 x In

Inaccuracy
-Starting 12pu
-Starting 12/11

Definite time function operating time setting

*1.0 %I2set or 2100 mA (0.10...4.0 x In)
*1.0 %I2set/ MseT or £100 mA (0.10...4.0 x IN)

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio >1.05)

+1.0 % or £30 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT minimum operating time; 20 ms

Start time and instant operation time (trip):
(Im/Iset ratio >1.05)

Reset ratio

k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms

+20 ms

<70 ms

97 % of pick-up setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 10.000 s, step 0.005 s
1.0 % or £35 ms

Instant reset time and start-up reset

<50 ms

A9G9A

85 (107)



Instruction Manual - NPG915 Generator Protection IED 86 (107)

HARMONIC OC (50H/51H, 68H) IH>, IH>>, IH>>> [H>>>>

Input magnitudes Phase current IL1/IL2/IL3 TRMS
Residual current 101 TRMS
Residual current 102 TRMS

Harmonic selection 2nd, 3rd, 4th, 5th, 7th, 9th, 11th, 13th, 15th, 17th or 19th

Used magnitude Harmonic per unit xIn
Harmonic relative Ih/IL

Pick-up setting 0.05...2.00 x In, setting step 0.01 x In (xIn)
5.00...200.00 %, setting step 0.01 % (Ih/IL)

Inaccuracy

-Starting xIn <0.03 xIn (2nd, 3rd, 5th)

-Starting xIh/IL <0.03 xIn tolerance to |h (2nd, 3rd, 5th)

Definite time function operating time setting 0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio >1.05) 1.0 % or £35 ms
IDMT operating time setting (ANSI / IEC) 0.02...1800.00 s, setting step 0.001 x parameter
IDMT setting parameters
k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms
-IDMT minimum operating time; 20 ms +20 ms

Start time and instant operation time (trip):

(Im/l1set ratio >1.05) <50 ms

Reset ratio 95 % of pick-up setting

Reset time setting 0.010 ... 10.000 s, step 0.005 s
Inaccuracy: Reset time £1.0 % or £35 ms

Instant reset time and start-up reset <50 ms
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Note! -Harmonics generally: Amplitude of harmonic content has to be least 0.02 x In
when relative (Ih/IL) mode is used.
-Blocking: To achieve fast activation for blocking purpose with harmonic OC
stage the harmonic stage may activate if rapid load change or fault situation
occur. Intentional activation lasts for about 20 ms if harmonic component is not
present. Harmonic stage stays active in case the harmonic content is above
the pick-up limit.
-Tripping: When using harmonic OC -stage for tripping make sure that the
operation time is set to 20 ms (DT) or higher to avoid nuisance tripping due the
above mentioned reason.

BREAKER FAILURE (50BF/52BF) CBFP

Input magnitudes Phase currents, 101, 102 10Calc fundamental freq RMS
Digital input status, Digital output status

Pick-up current setting

-IL1...IL3 0.10...40.00 x In, setting step 0.01 x In

-101, 102, 10Calc 0.005...40.00 x In, setting step 0.005 x In
Inaccuracy

-Starting phase current (5A) 10.5 %lser or £15 mA (0.10...4.0 x IseT)
-Starting 101 (1 A) 10.5 %I0set or £3 mA (0.005...10.0 x IseT)
-Starting 102 (0.2 A) 1.5 %I0set or £1.0 mA (0.005...25.0 x IseT)
-Starting 10Calc (5 A) 11.0 %I0set or £15 mA (0.005...4.0 x IseT)

Definite time function operating time setting 0.050...1800.000 s, setting step 0.005 s

Inaccuracy

-Current criteria (Im/Iset ratio 1.05->) +1.0 % or £55 ms

-DO or DI only 15 ms

Reset ratio 97 % of pick-up current setting
Reset time <50 ms
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8.2.2 VOLTAGE PROTECTION FUNCTIONS

OVERVOLTAGE (59) U>, U>>, U>>> U>>>>

88 (107)

Input magnitudes

Pick-up terms

P-P voltage fundamental frequency RMS
P-E voltage fundamental frequency RMS

1 voltage
2 voltages
3 voltages

Pick-up setting

50.00...150.00 %Un, setting step 0.01 %Un

Inaccuracy
-Voltage

Definite time function operating time setting

+1.5 %User

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Um/Uset ratio 1.05->)

+1.0 % or 35 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT minimum operating time; 20 ms

Start time and instant operation time (trip):
-Um/Uset ratio 1.05->

Reset ratio

k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms

+20 ms

<50 ms

97 % of pick-up voltage setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 10.000 s, step 0.005 s
+1.0 % or 35 ms

Instant reset time and start-up reset

<50 ms
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UNDER VOLTAGE (27) U<, U<<, U<<<, U<<<<
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Input magnitudes

Pick-up terms

P-P voltage fundamental frequency RMS
P-E voltage fundamental frequency RMS

1 voltage
2 voltages
3 voltages

Pick-up setting

20.00...120.00 %Un, setting step 0.01 %Un

Inaccuracy
-Voltage

Pick-up setting

+1.5 %User or 230 mV

0.00...80.00 %Un, setting step 0.01 %Un

Inaccuracy
-Voltage

Definite time function operating time setting

1.5 %User or £30 mV

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Um/Uset ratio 1.05->)

+1.0 % or 35 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT minimum operating time; 20 ms

Start time and instant operation time (trip):
-Um/Uset ratio 1.05->

Reset ratio

k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms

+20 ms

<65 ms

103 % of pick-up voltage setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 10.000 s, step 0.005 s
+1.0 % or +35 ms

Instant reset time and start-up reset

<50 ms

Note!

block is disabled and IED is without voltage injection.

-LV block is not in use when set to 0 %. Undervoltage is on trip stage if LV
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NEUTRAL OVERVOLTAGE (59N) U0>, U0>>, U0>>>, U0>>>>

Input magnitudes U0 voltage fundamental frequency RMS

Pick-up voltage setting

1.00...50.00 % UOn, setting step 0.01 x In

Inaccuracy
-Voltage U0
-Voltage UOCalc

Definite time function operating time setting

1+1.5 %UOser or £30 mV
+150 mV

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (UOm/UOset ratio 1.05->)

+1.0 % or 35 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT minimum operating time; 20 ms

Start time and instant operation time (trip):
-UOm/UOset ratio 1.05>

Reset ratio

k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms

+20 ms

<50 ms

97 % of pick-up voltage setting

Reset time setting
Inaccuracy: Reset time

0.000 ... 150.000 s, step 0.005 s
+1.0 % or +35 ms

Instant reset time and start-up reset <50 ms
POSITIVE/NEGATIVE  SEQUENCE  OVER/UNDERVOLTAGE (59P/27P/47)
U1&U2>/<

Input magnitudes

System frequency operating range

Phase voltage fundamental freq RMS

Positive sequence component calculated from line voltages
and neutral voltage fundamental freq RMS

6.00...75.00 Hz

Pick-up voltage setting

50.00...150.00 % Un, setting step 0.1V

Pick-up inaccuracy

+3% of set pick-up value

Definite time function operating time setting

0.00...1800.00 s, setting step 0.005 s
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Definite time inaccuracy

+0.5 % or 10 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

k Time dial setting for IDMT
A IDMT Constant
B IDMT Constant
C IDMT Constant

0.01...25.00 step 0.01

0...250.0000 step 0.0001
0...5.0000 step 0.0001
0...250.0000 step 0.0001

IDMT inaccuracy

+3 % or 10 ms

Instant operating time

Typically <20 ms

Start time

Reset time
Reset time setting

Typically <14 ms

Settable, minimum typically <10 ms
0.010 ... 10.000 s, step 0.005 s

Retardation time

Typically <14 ms

Reset ratio

97 %

8.2.3 POWER PROTECTION FUNCTIO

NS

POWER (32/37/32R) P>, P<, Prev>

Input magnitudes

Phase current and voltage fundamental freq RMS

Low Power block Pset<

P> 0.10...150000.00 kW, setting step 0.01 kW
Prev> -15000.00...-1.00 kW, setting step 0.01 kW
P< 0.00...150000.00 kW, setting step 0.01 kW

0.00...100000.00 kW, setting step 0.01 kW

Inaccuracy
-Active power

Definite time function operating time setting

Typically <1.0 %Pser

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Pm/Pset ratio 1.05->)

Start time and instant operation time (trip):
(Pm/Pset ratio 1.05->)

Reset ratio

+1.0 % or +35 ms

<50 ms

0.97/1.03 x Pset

Reset time setting
Inaccuracy: Reset time

0.000 ... 150.000 s, step 0.005 s
+1.0 % or 35 ms

<50 ms

Instant reset time and start-up reset

Note!
In case either or both

-Voltage measurement starts from 0.5V and current measurement from 50mA.

is missing the power measurement is forced to OkW. In
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case the settings allow (low power block = 0 kW), the P< might be on trip state

during this condition. Trip is released when voltage and current is started to

measure.

-When low power block is set to zero it is not in use. Also power measurement
below 1.00 kW is forced to zero (P< blocked).

8.2.4 FREQUENCY PROTECTION FUNCTIONS

FREQUENCY (810/81U) F>/<, F>>/<<, F>>>/<<<, F>>>3>/<<<<

Sampling mode

Fixed
Tracking

Freq reference1
Freq reference2
Freq reference3

f> pick-up setting
f< pick-up setting

CT1IL1, CT2IL1, VT1U1, VT2U1
CT1IL2, CT2IL2, VT1U2, VT2U2
CT1IL3, CT2IL3, VT1U3, VT2U3

10.00...70.00 Hz, setting step 0.01 Hz
7.00...65.00 Hz, setting step 0.01 Hz

Inaccuracy (sampling mode)
-Fixed
-Tracking

Definite time function operating time setting

+15 mHz (50 / 60 Hz fixed frequency)
+15 mHz (U > 30 V secondary)
+20 mHz (I > 30 % of rated secondary)

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio +/- 50mHz)

Start time and instant operation time (trip):
(Im/Iset ratio +/- 50mHz) FIXED mode
(Im/Iset ratio +/- 50mHz) TRACKING mode

Reset ratio

£1.5 % or £50 ms (max step size 100mHz)

<70 ms (max step size 100mHz)
<2 cycles or <55 ms (max step size 100mHz)

0.020 Hz

Instant reset time and start-up reset
(Im/lIset ratio +/- 50mHz) FIXED mode
(Im/Iset ratio +/- 50mHz) TRACKING mode

<110 ms (max step size 100mHz)
<2 cycles or <70 ms (max step size 100mHz)

Note! -Frequency is measured in 2 seconds after a signal is received.

-Fixed freq. mode: When fixed mode is used the system nominal frequency
should be set to 50 or 60 Hz.
-Tracked freq. mode: When tracked mode is used the system nominal

frequency can be anything between 7...75 Hz.
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RATE OF CHANGE OF FREQUENCY (81R) DF/DT>/<1...8

93 (107)

Sampling mode

Fixed
Tracking

Freq reference1
Freq reference2
Freq reference3

Df/dt>/< pick-up setting

CT1IL1, CT2IL1, VT1U1, VT2U1
CT1IL2, CT2IL2, VT1U2, VT2U2
CT1IL3, CT2IL3, VT1US3, VT2U3

0.15...1.00 Hz/s, setting step 0.01 Hz

Definite time function operating time setting

> limit 10.00...70.00 Hz, setting step 0.01 Hz
f< limit 7.00...65.00 Hz, setting step 0.01 Hz
Inaccuracy

-df/dt 15.0 %lser or £20 mHz/s

-frequency 115 mHz (U > 30 V secondary)

+20 mHz (I > 30 % of rated secondary)

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio +/- 50mHz)

Start time and instant operation time (trip):
(fm/fset ratio +/-20mHz overreach)

(fm/fset ratio +/- 200mHz overreach)

Reset ratio (Frequency limit)

1.5 % or £110 ms (max step size 100mHz)

<170 ms
<90 ms

0.020 Hz

Instant reset time and start-up reset
(fm/fset ratio +/- 50mHz)

<2 cycles or <60 ms (max step size 100mHz)

Note! Frequency is measured 2 seconds after a signal is received.

UNDER IMPEDANCE (21G) Z<, Z<<

Input magnitudes

Pick-up setting

P-P impedances
P-P and P-E impedances

0.1...150.0 Ohm, setting step 0.1 Ohm

Inaccuracy
-Impedance calculation

Definite time function operating time setting

Typically <1.0 %Zser

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
- Definite Time (Zm/Zset ratio <0.95)

Start time and instant operation time (trip):

+1.0 % or 25 ms
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(Zm/Zset ratio <0.95)

<45 ms

Reset ratio

0.97 x Zset

Reset time setting
Inaccuracy: Reset time

0.010 ... 150.000 s, step 0.005 s
+1.0 % or 25 ms

Instant reset time and start-up reset

<45 ms

Note! - Impedance calculation: Voltage measurement starts from 0.5V and current

measurement from 50mA. In case either or both is missing the impedance

measurement is forced to infinite.

- Angle memory: During three phase short circuits the angle memory is active

for 0.5 seconds in case the voltage drops below squelch limit (0.5V). During

this 0.5 seconds the impedance is calculated based to 1.0V secondary voltage

value and voltage angles before the fault.

8.2.5 ARC PROTECTION FUNCTIONS

ARC PROTECTION (50ARC/50NARC) IARC> IOARC> (OPTION)

Input magnitudes

Input arc point sensors

Sample based phase current measurement
Sample based residual current measurement
S1, S2, S3, S4 (pressure and light or light only)

System frequency operating range

Pick-up current setting (phase current)
Pick-up current setting (residual current)
Pick-up light intensity

6.00...75.00 Hz

0.50...40.00 x In, setting step 0.01 x In
0.10...40.00 x In, setting step 0.01 x In
8000, 25000 or 50000 Lux (sensor selectable in order code)

Starting inaccuracy Arcl> & Arcl0>

1+3% of set pick-up value > 0.5 x In setting. 5 mA < 0.5 x In
setting

Point sensor detection radius

Light only
-Semiconductor outputs HSO1 and HSO2
-Regular relay outputs

180 degrees

Typically 7 ms (3...12 ms)
Typically 11 ms (6.5...18 ms)

Light + current criteria (zone1...4)
-Semiconductor outputs HSO1 and HSO2
-Regular relay outputs

Typically 12 ms (6.5...17.5 ms)
Typically 17 ms (12.0...22.5 ms)

Arc Bl only
-Semiconductor outputs HSO1 and HSO2
-Regular relay outputs

Typically 7 ms (2...12 ms)
Typically 12 ms (8...16.5 ms)

Reset ratio for current 97 %
Reset time <35 ms
Note! Arc sensor maximum cable length is 200 meters.
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8.2.6 GENERATOR PROTECTION MODULE

MACHINE THERMAL OVERLOAD (49M) Tm>

95 (107)

Input magnitudes Phase current TRMS (up to 31stharmonic)

NPS bias factor (unbalance effect)
Pick-up current setting

Thermal alarm and trip level setting range
Motor service factor

0.1...10.0, setting step 0.1
0.00...40.00 x In, setting step 0.01 x In
0.0...150.0 %, setting step 0.1 %
0.01...5.00 x In, setting step 0.01 x In

Cold condition
-Long heat T const (cold)
-Short heat T const (cold)

0.0...500.0 min, setting step 0.1 min
0.0...500.0 min, setting step 0.1 min

Hot condition

-Long heat T const (hot)

-Short heat T const (hot)

-Hot condition theta limit (Cold > Hot spot)

Reset ratio (pick-up and alarms)

0.0...500.0 min, setting step 0.1 min
0.0...500.0 min, setting step 0.1 min
0.00...100.00 %, setting step 0.01 %

99 %

Stop condition

-Long cool T const (stop)
-Short cool T const (stop)
-Short cool T in use time

0.0...500.0 min, setting step 0.1 min
0.0...500.0 min, setting step 0.1 min
0.0...3000.0 min, setting step 0.1 min

Run condition
-Long cool T const (stop)

Definite time function operating time setting

0.0...500.0 min, setting step 0.1 min

0.0...3600.0 s, setting step 0.1 s

Inaccuracy
-Pick-up and reset

Thermal replica temperature estimates

+1.0 % or £500 ms

Selectable deg C or deg F

Ambient temperature effect
-k minimum —and maximum range
-Ambient temp min. —and max. range

Linear or manually set curve
0.01...5.00 x In, setting step 0.01 x In
-60...500 deg, setting step 1 deg

Thermal model biasing (ambient)
-Set ambient temperature
-RTD

-60...500 deg, setting step 1 deg
-Used measured ambient value
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VOLTAGE RESTRAINED OVERCURRENT (51V) Iv>

96 (107)

Input voltage magnitudes

Input current magnitudes

Pick-up current setting (point 1 &2)

P-P voltage fundamental frequency RMS
P-E voltage fundamental frequency RMS
Phase current fundamental freq RMS

0.10...40.00 x In, setting step 0.01 x In

Pick-up voltage setting (point 1 &2)

0.05...150.00 %Un, setting step 0.01 %Un

Inaccuracy
-Current
-Voltage

Definite time function operating time setting

+0.5 %lseT or £15 mA (0.10...4.0 x IseT)
*1.5 %User or #30 mV

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio 1.05->)

+1.0 % or 25 ms

IDMT operating time setting (ANSI / IEC)

0.02...1800.00 s, setting step 0.001 x parameter

IDMT setting parameters

-IDMT minimum operating time; 20 ms

Start time and instant operation time (trip):
(Im/lset ratio 1.05->)

Reset ratio
-Current

k Time dial setting for IDMT 0.01...25.00 step 0.01
A IDMT Constant 0...250.0000 step 0.0001
B IDMT Constant 0...5.0000 step 0.0001
C IDMT Constant 0...250.0000 step 0.0001
Inaccuracy
-IDMT operating time 1.5 % or £20 ms

+20 ms

<40 ms

97 % of pick-up current setting

Reset time setting
Inaccuracy: Reset time

0.000 ... 150.000 s, step 0.005 s
+1.0 % or +25 ms

Instant reset time and start-up reset

<45 ms
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NEUTRAL 3R> HARMONIC UNDER VO

Input voltage magnitudes

LTAGE (64S) UO3RD<

Zero sequence voltage fundamental freq RMS

Pick-up voltage setting

1.00...95.00 %UO0n, setting step 0.01 %UOn

Inaccuracy
-U03rd

No load —current setting

1.0 %UQOseT or £50 mV

0.00...1.00 x In, setting step 0.01 x In

Inaccuracy
-Starting 11

Definite time function operating time setting

*1.0 %Il1ser or £100 mA (0.10...4.0 x IN)

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio 0.95)

Start time and instant operation time (trip):
(Um/Uset ratio 0.95)

Reset ratio

+1.0 % or +30 ms

<60 ms

103 % of pick-up voltage setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 150.000 s, step 0.005 s
+1.0 % or £30 ms

Instant reset time and start-up reset

<45 ms

Note!

-No load —current setting: No load current setting value 0.00 x In is only for

commissioning purpose. When using IED under normal condition always use

value 0.01 x In or greater.
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OVER EXCITATION (24) V/Hz>

Input magnitudes
Freq reference1
Freq reference2

Freq reference3

Pick-up V/Hz setting

P-P voltage fundamental frequency RMS
P-E voltage fundamental frequency RMS
CT1IL1, CT2IL1, VT1U1, VT2U1
CT1IL2, CT2IL2, VT1U2, VT2U2
CT1IL3, CT2IL3, VT1U3, VT2U3

1.00...30.00 %, setting step 0.01 %

Inaccuracy
-V/Hz

Definite time function operating time setting

1.0 %

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (m/set ratio 1.05)

Start time and instant operation time (trip):
(m/set ratio 1.05)

Reset ratio

+1.0 % or 25 ms

<40 ms

99 % of pick-up setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 150.000 s, step 0.005 s
+1.0 % or £25 ms

Instant reset time and start-up reset

<40 ms

Note! -Measurement: Volt per hertz protection is checking the highest line to line

voltage. Used sampling mode for frequency has to be “Tracking”.
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UNDER EXCITATION (40) Q>

Input magnitudes Phase current and voltage fundamental freq RMS

Pick-up setting 0.10...100000.00 kVar, setting step 0.01 kVar
Inaccuracy
-Reactive power Typically <1.0 %Qser

Definite time function operating time setting 0.00...1800.00 s, setting step 0.005 s

Inaccuracy
- Definite Time (Qm/Qset ratio 1.05->) 1.0 % or £35 ms

Start time and instant operation time (trip):

(Qm/Qset ratio 0.95) <50 ms
Resot |
Reset ratio 0.97 x Qset
Reset time setting 0.010 ... 150.000 s, step 0.005 s
Inaccuracy: Reset time 1.0 % or £35 ms
Instant reset time and start-up reset <50 ms
Note! -Voltage measurement starts from 0.5V and current measurement from 50mA.

In case either or both is missing the reactive power measurement is OkVar.

8.3 CONTROL FUNCTIONS

SET GROUP SETTINGS

Setting groups 8 independent control prioritized setting groups

Control scale Common for all installed functions which support setting
groups

Control mode

Local Any digital signal available in the device

Remote Force change overrule of local controls either from setting
tool, HMI or SCADA

Reaction time <5 ms from receiving the control signal
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100 (107)

OBJECT CONTROL
Input signals Binary inputs
Software signals
GOOSE messages
Output signals Close command output

Open command output

Definite time function operating time setting
for all timers

0.00...1800.00 s, setting step 0.02 s

Inaccuracy

- Definite Time operating time

+0.5 % or 10 ms
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SYNCHROCHECK (25) SYN1, SYN2, SYN3

101 (107)

Input magnitudes

U diff < setting

P-P voltage fundamental frequency RMS
P-E voltage fundamental frequency RMS

2.00...50.00 %Un, setting step 0.01 %Un

Angle diff < setting

3.0...90.0 deg, setting step 0.10 deg

Freq diff < setting

0.05...0.50 Hz, setting step 0.01 Hz

Inaccuracy
-Voltage
-Frequency
-Angle

Reset ratio
-Voltage
-Frequency
-Angle

£3.0 %User or £0.3 %Un
+25 mHz (U > 30 V secondary)
+1.5 °(U > 30 V secondary)

99 % of pick-up voltage setting
20 mHz
02°

Activation (to LD/DL/DD) <35 ms
Activation (to Live Live) <60 ms
Reset <40 ms

Voltage check mode (excluding LL) LL+LD, LL+DL, LL+DD, LL+LD+DL, LL+LD+DD,
LL+DL+DD, bypass
U live > limit 0.10...100.00 %Un, setting step 0.01 %Un
U dead < limit 0.00...100.00 %Un, setting step 0.01 %Un
Note! -Voltage is scaled to primary amplitude. Therefore different sized PT

secondary are possible.

-Minimum voltage for direction and frequency solving is 20.0 %Un.

-U dead limit is not in use when set to 0 %Un.
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8.4 MONITORING FUNCTIONS

CURRENT TRANSFORMER SUPERVISION CTS

102 (107)

Input magnitudes

Pick-up current setting
-Iset Highlimit / Iset Lowlimit / Isum difference
-Iset ratio / 12/11 ratio

Phase current fundamental fre@ RMS
Residual current fundamental freq RMS (optional)

0.10...40.00 x In, setting step 0.01 x In
0.01...100.00 %, setting step 0.01 %

Inaccuracy

-Starting IL1, IL2, IL3
-Starting 12/11
-Starting 101 (1 A)
-Starting 102 (0.2 A)

Definite time function operating time setting

+0.5 %lser or 215 mA (0.10...4.0 x IseT)

11.0 %I2set/ I1ser or £100 mA (0.10...4.0 x IN)
+0.5 %I0set or £3 mA (0.005...10.0 x IseT)
1.5 %I0set or £1.0 mA (0.005...25.0 x IseT)

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Im/Iset ratio > 1.05)

+1.0 % or x40 ms

Instant operation time (alarm):
(Im/lIset ratio > 1.05)

Reset ratio

<50 ms

97 / 103 % of pick-up current setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 10.000 s, step 0.005 s
+1.0 % or £35 ms

Instant reset time and start-up reset

<50 ms
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FUSE FAILURE (60) VTS

Measured magnitudes

Pickup setting
-Voltage low pickup
-Voltage high pickup

P-P voltage fundamental frequency RMS
P-E voltage fundamental frequency RMS

0.05...0.50 x Un, setting step 0.01 x Un
0.50...1.10 x Un, setting step 0.01 x Un

Definite time function operating time setting

-Angle shift limit 2.00...90.00 deg, setting step 0.10 deg
Inaccuracy

-Voltage 1.5 %User

-U angle(U>1V) $1.5°

External line/bus side pickup (optional) 0~>1

0.00...1800.00 s, setting step 0.005 s

Inaccuracy
-Definite Time (Um/Uset ratio > 1.05/ 0.95)

+1.0 % or 35 ms

Instant operation time (alarm):
(Um/Uset ratio > 1.05 / 0.95)

<50 ms

VTS MCB trip bus/line (external input)

Reset ratio

<50 ms

97 / 103 % of pickup voltage setting

Reset time setting
Inaccuracy: Reset time

0.010 ... 10.000 s, step 0.005 s
+1.0 % or 35 ms

Instant reset time and start-up reset <50 ms
VTS MCB ftrip bus/line (external input) <50 ms
Note! -When turning on auxiliary power of IED the normal condition of stage has to

be fulfilled before tripping.

DISTURBANCE RECORDER

Sample rate

8, 16, 32 or 64 sample / cycle

Recording length

0.1...1800, setting step 0.001
Maximum length according chosen signals

Amount of recordings

0...1000, 60MB shared flash memory reserved
Maximum amount of recordings according chosen signals
and operation time setting combined

Recorder analogue channels

0...9 channels
Freely selectable

Recorder digital channels

0...96 channels
Freely selectable analogue and binary signals
5ms sample rate (FFT)
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CB WEAR

Breaker characteristics settings:

Nominal breaking current

Maximum breaking current

Operations with nominal current
Operations with maximum breaking current

0.00...100.00 kA by step of 0.001 kA
0.00...100.00 KA by step of 0.001 kA
0...200000 Operations by step of 1 Operation
0...200000 Operations by step of 1 Operation

Pick-up setting for Alarm 1 and Alarm 2

0...200000 operations, setting step 1 operation

Inaccuracy for current/operations counter

- Current measurement element

- Operation counter

0.1xIn > | < 2 xIn £0.2% of measured current, rest 0.5%
+0.5% of operations deducted

TOTAL HARMONIC DISTORTION

Input magnitudes

Current measurement channels FFT result up to 31.st
harmonic component.

Operating mode

Power THD
Amplitude THD

Pick-up setting for all comparators

0.10...200.00% , setting step 0.01%

Definite time function operating time setting

0.00...1800.00 s, setting step 0.005 s

for all timers

Start time Typically <20 ms

Reset time Typically <10 ms

Reset ratio 97 %

Inaccuracy

- Starting 3% of set pick-up value > 0.5 x In setting. 5 mA < 0.5 x In

- Definite Time operating time

setting
+0.5 % or £10 ms

Instant operating time, when Im/Iset ratio > 3
Instant operating time,
when Im/Iset ratio 1.05 < Im/Iset < 3

Typically <20ms

Typically <25 ms
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8.5 TESTS AND ENVIRONMENTAL

8.5.1

ELECTRICAL ENVIRONMENT COMPATIBILITY

Table 8.5.1-12 Disturbance tests

105 (107)

All tests

CE approved and tested according to EN 50081-2,
EN 50082-2

Emission
Conducted (EN 55011 class A)
Emitted (EN 55011 class A)

0.15-30 MHz
30 -1000 MHz

Immunity
- Static discharge (ESD) (According to IEC244-
22-2 and EN61000-4-2, class IlI)

- Fast transients (EFT) (According to EN61000-
4-4, class lll and IEC801-4, level 4)
- Surge (According to EN61000-4-5 [09/96],

level 4)

- RF electromagnetic field test (According. to
EN 61000-4-3, class IlI)

- Conducted RF field (According. to EN 61000-
4-6, class lll)

Air discharge 15 kV
Contact discharge 8 kV

Power supply input 4kV, 5/50ns
other inputs and outputs 4kV, 5/50ns

Between wires 2 kV / 1.2/50us
Between wire and earth 4 kV / 1.2/50us

f=280....1000 MHz 10V /m

f=150 kHz....80 MHz 10V

Table 8.5.1-13 Vollage tests

Insulation test voltage acc- to IEC 60255-5

2 kV, 50Hz, 1min

Impulse test voltage acc- to IEC 60255-5

5kV, 1.2/50us, 0.5J
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8.5.2 PHYSICAL ENVIRONMENT COMPATIBILITY

Table 8.5.2-14 Mechanical tests

106 (107)

Vibration test

2..13.2 Hz £3.5mm
13.2 ... 100Hz, +1.0g

Shock/Bump test acc. to IEC 60255-21-2

20g, 1000 bumps/dir.

Table 8.5.2-15 Environmental tests

Damp Heat IEC 60068-2-30
Dry Heat IEC 60068-2-2
Cold Test IEC 60068-2-1
Table 8.5.2-16 Environmental conditions

Casing protection degree IP54 front

IP21 rear

Ambient service temperature range -35...+70°C
Transport and storage temperature range -40...+70°C

8.5.3 CASING AND PACKAGE

Table 8.5.3-17 Dimensions and weight

Device dimensions (W x H x D mm)

Casing height 4U, width % rack, depth 210 mm

Package dimensions (W x H x D mm)

230(w) x 120(h) x 210(d) mm

Weight

Device 1.5kg
In package 2kg
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