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HANDLING OF ELECTRONIC EGQUIPMENT

A person's narmal movements can easly generate alectrastatic patentials of smveral thausand vols
Discharga of these vollegas inte semicandusior davices whon handling electranic cireuits con eruse sarious
domoge. which often mey not ba immediodely apperesd but the rliability of tha eiresit will Rawe boan
reduced’

The electearie circuits of ALSTCH T&D Pramction & Control Ll peoducts ore ImmUNe b e ralevent levels of
sectrastalic dischorge when housed ir fhair cases, Do ol rxpase ther o +he risk of damagn by
withdrowing medufas unnacassn riiy.

Ench module ingorpotates the highes procticoble pretection bor 4 samicondugtar davices, Howeyer, if it
baeomos nectssary 4o withdraw & meduie, he following pracautions shauld ke taker o presery= tha high
relickility and long lifa for which the squipment has been designed and inonufoch ced.

1. Befare remaving o module, =nsura tho! ¥ou are ot the same clectiostolic potenticl os tha equiprert by
tovching e case.

2. Hondle the module by it frantplate, froms, or edges of bre pricded rircuit board,
Movoid tauching the doctrenic comporents, printked circult rodk o cannoctors.

3. Danat pas the module o dhy person withaut first ensuring that you are both ot th some electrosatic
potential, Shoking hand: ochioves equipabertial,

4. Plage the inodule an o gntishatic surlace, ar on o conducting surface which is at the saime
potantiofl o wourseif.

5. Stors or ranapert the module in o condumive bog

Mare information on sofa werking proceduras Far oil slecranic equipmont ean be found in BS57B3 and
IECC 40147 0F

If you are making messuremants an the istemal eladironic circaitry of on oquipmd in satvice, s
arefaroble that you ore sarthed to the coswe with o canductive wris! shrap,

Whist straps should howe g resistorea 1o gravnd betwean SO0k — | % chms. Fa wis erap is ~at aveilabla,
you shauld mainkain reguiar contas with the eowe t prevent the build up of skatic. Inarrumenteatian which
mory b used for makirg weczurarents should be sorthed o the cosn whaneyer poasibic,

ALETOM TED Proraciian & Cerral Lid strangly recommends that detaled imeetigomiana on e slackanin

<ircuitry, ar medificedian wark, should be corriad ot in a Spemcinl Handling Area such o1 described in
BSSFHY or IBC 601 47-0F.

ALSTOM




Contenls

SAFETY SECTION
INTRODUCTION

COMMISSIONING

MNeovar power up

Connectizn error

Current beyand sperational [imits

AUTO MODE
MANUAL MODE

CHANGE SETTINGS MODE
Sefting procadure
Changa settings mode diagram for adjusting seitings

SEQUENCES

DISPLAY MODE
Disploy diagram

Page 5

10
10
1
it

11

11

12
12
12
14
14
17
17



SAFETY SECTION

This Safety Section should be read hefore comamencing any wark on the equipment.

Health and safety

The informetion in tha Safety Section of tha product documentation is intended to
ensura that preduets are properly installed and handled in ordar t& maintain
them in a safe condition. It is assumed that averyone who will be associated with
the equipment will be familiar with the contents af the Safety Seclion,

Explunation of symbols and labels
The meaning of symbols and kobels which may ba used on the equipment or in
the product documentation, is given below.

/N

Caulion: rafer o product documentation Caution: risk of electric shack

@ Protective/safety *sarth terminal

Funcfional *earth tarmingl,
Mote: this symbol may also be used for a profective/
safaty earth terminal if that ferminal is part of o

terminal block ar subassambly ag. power supply. J

*Iate: The term earth used throughout this manual is the direct aquivalant of
the North American rerm ground.

Installing, Commissioning and Servicing

Equipment connections
A Personnel undartaking installation, commissicning or servicing work an this
equipmant should be aware of the correct working procedures to ansure safety.
The product documentatian should be consulted before inskalling, commissiening
or seryicing the aguipment,
Terminals exposed during installation, cammissioning and meinkenance may
presant @ hazardous voltage unless the equipment is elactrically isolated.

I thera is unlocked aecess to the rear of the equipment, care should be kaken by
all personnel to avoid electric shock ar energy hazards.

Voltage and current eonnections should ke made using insulated erimp
terminations to ersure that tarminal black insulahan requirements are mainkaingd
Far safety. To ensure that wires are correctly terminated, the correct crimp
termingl and tool for the wirs size should be used.
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Before energising the equipment it must be earthed using the protective earth
terminal, or the appropriate termination of the supply plug in the case of plug
conhected equipment. Omitting er diseonnecting te squipment earth may couse
o safety hazard.

The recommanded minimum sarth wire size is 2.5 mm?, unless otherwise stated
in the technical data section of the Servica Manual,

Before energising the equipment, the fallawing should be checked:
VYoltage rating and pelarity;
CT circuit reting and integrity of cannechions;
Frotective fuse rating;
Integrity of sarth cannection fwhere applicabie)
Equipment operating condilions
The ecuipment should be operated within the spacified alectrical gnd
envircnmantal limits.
Current transformer circuits
Do nct open the secondary circuit of a five CT since the high valtage produced
may be tethal to personmel and could damags insulation.
External resistors
Whare external resistors are fitted o relays, thase may present o risk of electric
sheck or burns, i fouchad,
Battery replicement

Where internal batteriss are Fitted they should be replaced with the
recommanded type and be tnstolled with the cormect polarity, to aveid possible
damage to the equipment,

Insulation and dielectric strength tesfing

tnsulation testing may leave copaciters charged up to @ hazardewrs voliuga,
At the end of each part of the test, the valtage shauld ba grodually reduced to
zero, to dischorge copacitors, befora the fest leads ore disconnected,

insertion of modules and peh cords

Thesa must not be inserted into or withdrawn from equipment whilst it is
energised, sinca this may result in domage.

Fibre optic communication

Where fibre optic communication devices are fitted, these should net he viewed
directly, Optical pawer maters should ba ysed ta determine the operation or
signal level of the device.




> PP PP
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Older products

Electrical adjustments

Equipments which raquire direct physical adjustments to their operafing
mechanism ko change current or voltage seffings, should have the electical
power removed before making the changs, ke avaid any risk of alectric shock.

Mechanical adjusiments
The electrical powsr ta the relay contacts should be removed betore checking
any mechanical sattings, to avaid any risk of electric shock.

Draw out cose relays

Rameval of the cover on equipment incorperating electromechanical operating
elements, may expase hazardous live parts such as relay contacts.

Insertion and withdrawal of extender cards

When using an extender eard, this should not ba inserted or withdrawn from the
equipment whilst it is energised. This is ta avoid possible shack or damage
hazards, Hazardous live voltoges may be accessibls an the extender card.

Insertion and withdrawal of heavy current teat plugs
When using @ heavy current test plug, CT shorting links must be in place before
insertion ar removal, to avoid potentially lethal voltages.

Decommissioning and Disposal

Dacommissioning: Tha auxiliary supply cireuit in the relay may include
capacitors across the supply or to earth. To avoid electric
shock or anergy hozards, after completely isclating the
supplies to the relay (both poles of any do supply), the
capuciters should be safely discharged via the external
terminals prior to decommissioning.

Dispaosal: It is recommanded that incineration and dispasal lo water
eaursas is avoided. The product should be disposed of in
a safe manner, Any products eontaining botieries should
have them removed befors disposal, taking precaufions to
avoid short circuits. Parricular regulations within the
country of eperation, may opply to the disposal of lithium
katteries.
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Technical Specifications

Protective fuse rating
The racommended masimum rating of the externgl proteckive fuse for this

equipment is 6A, imless otherwise siated in the technical data section of the
product dogumentation.

Insulation chass:  [EC A010T0: 1990/A2: 1995

instaligtion

Cakegory
{Qvervoltage):

Environment:

Clogs I
EM 10141
Class |

IEC &010107: 1990,/42;

Category Il
EM &10T000;

Category I

1003742

TRO3 A2

[EC AHA10.1; 1990/42;
Pollution degres 2

ENS&IDION:  1893/A2;
Follution degree 2
F3/23/REC

ENS10T01:  1993/A2:
EN é0950: 1992/A11:
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1995

1985

1995

1995

1905

1995
1997

This squipment requires g
profeciive [safety} earth
connection to ensure user

schaty,

Distribution level, fixad
instaliation, Equipment in
this category is qualification
tested at SkY pedl,
1.2/50us, 50043, 0,51,
between alf supply cirruits
ond earth and alse betwean
indapendent eireits.

Campliance i
demonstrated by elerence
te generic sofaty standands,

Compliance with the
Evropean Commission Low
Yohoge Diractive,
Complianee is

demonstrated by referenca
to genenic satety standerds,



Section 1. INTRODUCTION

wiangle. This clerts the user t refer earefully to these Commissioning

i There is @ warning symbel an the aguipment, an exclamation mark within o
Instructions [19-112) befere installing, cammissioning or eperating the ecuipment.

WARNINGS

1. Installotion, cammissioning and maintenance should anly be carried out by
suitably qualified personnel.

2. Terminations expased during installotion, commissioning and maintenance
may present o hozard unless the equipment is electrically iselabed.

3. The equipment should only be operated as intanded, eg. within the specified

electrical and environmantal limits.

4. Suscepfibility o Electrostatic Discharge: BkY air discharge/4kY contact.
This specification applies for direct contact with the rerminals and vig i
discharge. If the device is opened, approprigte ESD precautions must ke
taken, The human body can generate potantially damoging electricat
discharges so care must be taken ko earth oneself effectively bekore removing
the Nowar from its housing. Use of a wrist strap connectad to earth through a
1 AAL2 resistor is recommanded.

5. If High Voliage capacitors are ko be used, set the safety lockaut time before
applying current ta tha Navar frefer to Sacfion 5 for the setting procadurs}.

Section 2. COMMISSIONING

The Novar 315 should be connected ko the system accerding to the wiring
diagram on the rear of the casa. Ensure that the current and voliage connections
are made to the correct larminals and have the required phase relafionship.
Capacitors must be connected an the lacd side of the CT.

Fuses [D.5A rated) shauld be connected in the voltage inputs @s shawn on the
wiring diagrem.

The following settings need to be made:

Sanuence, Safety lackout fime, Stage limit, c/k, Targat cosp, Harmenic alarm
joptional], Type of switching {retakional or linear], Type of stepping {double or
single) and System Phase.

All the necessary adjusiments are accessible viu the controller fascia
[sae Figure 1].
2.1 MNovar power up

Anply voltage and current ko the Mayar 315

The Mavar 215 should display *315" for @ few seconds during its self test,
tt will then anter AUTO maede and display the pawer factor value.

If not. sea sections 2.2 and 2.3
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2.2

2.3

Connection srror

If the valtags or currant connections have been made fo the wrong phase, the
Novar 315 will disphay the phase angle by which the cirent leads the valtags o
assist with connection taultfinding.

For example: At unity power factor with @ reversed CT, the display will indicate
270

Current beyond operational limifs

If the current is below 10% of nominal rating, the Novar 315 will display
*__ _" it will hawever, funchian correctly os a capacitor contraller, IF tha currant
is higher than 120% of nominal rafing "AHV" wilt be displayed and relay
switching will stop. Switching will recommance ance tha currant hos fallen below

120% of nominal rating.

Section 3. AUTO MODE

The Novar will be in AUTO mode after switching an, otherwise press and

held [ £ ],

Capacitars will ba connected to the system automatically as reguired to corract
the load.

In AUTC moda the Movar 315 will display costp, % system voltage, Yn, and %
syskem current, In,

The naminal ¥n and In values are printed on the lokel,

The power factar is displaysd as o number when lagging. An additienal c
denotes a leading power kactor,

If the input kagging vars exceed the c/k satting, IND will be displayed to the right
of the AUTCH and copacitors will be connactad, IF the input leading vars exceed
the £/k setting, CAF will ba displayed to the left of the AUTG and copacitars will
be disconnected.

Rotare through the displays by repearedly prassing @

» :Tn Power feator
- n  dixgh
Mo B Cosp spteyed
. @
EAY
& ol e curen
=T | o dialve
¥
=] AN
%l: % rated yelage
T ann | Coup disployec!

Page 11




Section 4. MANUAL MODE

Entar MANUAL made from AUTO mode by prassing the button ence.
The capaciter switching is controlled with IE' or EI as follows

display:
Press IEJ once. The Novar will switch on the caparitors _
vp to the set limit one after the afher after the safety lockaut | | — — — Swich on
ime elapses. Onee the limit is reachsd, the alarm output, ' B
if fined, is switched an, @& |
Prass E' once, as saan as the number of capacitors Sund by
racjuired are connacted. Swirching of the copacitor stages L w.s = =
is now stopped and the alarm is switchad off. EIT |
Press El once more. Tha Novar will then switch off the L
copocihors i seguence. Swilch of
d] Press and held ter veturn o the "AUTO" mada. =
WARNING

THE MANUAL FACIUTY SHOULD NOT BE USED TO DISABLE CAPACITORS FOR
MAINTEWNANCE PURPGSES.

Section 5. CHANGE SETTINGS MODE

3.1

Maotes:
e Fven with no current, the sattings may be changed.

« Just bafore the change settings mode is reached, all capacitor stages will be
switched off automatically. A safety lockaut time will be imposed io allow the
capacitors to discharge before any further switching.

 When in tha change sefting mode, if no seftings have been changed for five
minutes, the Movar will automatically reset and return fo nermal aperation
including alf the rmew settings.

*+ A selfing is changed when the E'I butten is pressed.

Before starting the setting procedure, prass and held the button until the
Novar is in the AUTO made with coswp displayed.

Seting procedure

[Ses dingram in 5.2)

Press the button twica so that the selacted sequanca is disploysd.

Prass E' once and then change the displayed number to equal the sacurity code
{laeated on the recr label} using the E Br @ butions, The code is occepled
when E] is pressed.
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The alarm indicator “A&* Tlashes whan the seffing mods is entersd.

The setfings can now be displayed by rapeatedly pressing and relacsing [F1] o
loop through them.

Adjust sach setting, as required, using @ of @
Press and hold @ untit “End” is disployed and press E tor return ko normal

oparation.
a) Seguence; display:
Set the Sequence required trom Q0O ta 007, Further datails 5

and explanation aboul thess sequencas are provided in
Section &, SEQUENCES.

b} Safety Lockout time:

Set the safety lockout time to suit the installation. The available L
timas are fram 10 to 600 seconds in 10 second increments. -

<] Stage limik:
Set tis {from 1 to 8] to the numbar of capaciter stages to be L
controlled. =

d] /k:
Sefting runge = .03 ro 1

smallest capacitor step size [in vars| x 5 E--=
ofk= - VI
whera ¥ = naminal primary system volloge.
[ = primary rating of the cument transfarmer.,
Example: _
Smallest capacitor step size = 100 kvar | The Novar should be roted
CT primary rafing — 5004 ot the nominal secondary
Primary system voltage = 3300V valkage of any VT used.
e/k X =07
n) Target cosp:
Sefting range: 0.80 lagging T_
ta 0.95 laading loddifions] & displayad)] L
fi Harmonic alarm: CPTIONAL
Tha harmenic resancnce detecrian level is from 1% ta 5% in I'I_—
incremants of 1%. ¥ can be disabled by selscting the final [ 1 =
pasition [phave the 3% seffing] designotad “ROFF".
g) Switching hype!
Rototional —* “On" / linear * “CFF* M- ——
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h) Stepping type: g
Single —> “OFF" / Doubls — “*Cn* - ==
ij Phose:
Three phase connection [F3) or single phass {P1} P
ean be selacted. ——

Change settings mode diagram for adjusting seitings

" Cosp disp ayen
T ATl -
m
¥
parILEL P
* Fn
Sacperca dispay 5 - _

315 ! W

i A R A | o duploy searity code
Secaiity coda F I E I

cm 17 ALroF
i Fn Eatar nacury crede

¥ Fr/l-:'-ﬂ—— \Fn

51/ End E___ \\\F:

To change e soHings !

ml 1

| e | AN

—= 773 = o
l Fn | \‘”'I P{ | Fn | Homroics Qption

— —

| I |
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. ]
| ALSTEM Stagies in
1 2 3 4 5 & Alarm
L
%l
Conr:

| Novar

300 A AN
I_I_

Fascis key:
A = Novar frant cae classifisd P32
| B = High definition liquid crystal disploy

| = Function keys

L

Figure 1 Movar 313
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Section 6. SEQUENCES

| Sequence numbar | Sequence Maximum no. steps par controller for
|1 stage | 3 stage | 6 stage
— e | Tmraaa | | T & |
" so0t 1:1:2:2:2:2 1 T4 o
| 5002 1.2:2:2:2:2 1 5 no
T s o03 1:2:3:3:3:3 1 6 15
5004 TaaaaA |1 1 6 8
8005 V24444 | ] 7 19
S 006 1:2:3:6:6:6 i P 24
L 5007 i 1.2:4:8:8:8 1 | 7 31

Whan each capecitor stage has the same value, a.g. 50, 50, 50, 50 kvar,
sequence 5 D00 should be salected.

For systems with differant step rafics, chowse the appropricte sequence.
For example, for 50, 100, 100, 100 kyar, choose saquence 5 002,
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Section 7. DISPLAY MODE

{For displaying the seftings]

Rapeatedly press and relocze the E button ko loop through and displery tha
saffings, Novar 315 cenfinues fo operate in the AUTD maode during this
procedure, Fress and hold the bulion fo return to AUTO and the case

display.
7.1 Display diogram
= Tarof
Fy [
'.-'I1 l Fn
Fr: FI e —— Fi
/' PAAMUAL ",
d___ Q-

Fa T 1 Fn
r -~ — k —— -
EIga HRE

| T

e [T |E= ==

Fru
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DANGERI
OFEN CIRCUIT CURRENT TRANSFORMERS ARE DANGEROLS.

THE CURRENT TRANSFORMER SECONDARY SHOULD BE SHORT.CIRCUITED
BEFORE THE CONTROLER INPUTS ARE DISCONMNECTED.

| Eleciromagnetic Compatibility Directive 89/336/EEC

Emissions stondard EMNSODR1-2 1994 Industrial environment

Imrtunity standard ENAQOR2-2 1995 Industrial savirenmant
{IEC $0BO1 parts 2, 3 and 4)

Susceptibility to

Electrostatic Discharge BkY air discharge/dkV contact.

Warning: This specificatian applies when the front cover is Fitted. If the fron
cover is remaved to gain access to tha adjustment potenfiomaters then
appropriote ESD protection must be token.

Low Voltage Directive 72/23/EEC
Designed k ENGTO1G1 1993 safety requirements. c €
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ALSTOM

ALSTOM TED ProtecHon & Control Ltd 3t leonards Works, Stafford, 5717 4lx England
Tel: 44 (0} 1785 223251 Fux: 44 {0) 1785 212232
Email: enquiries@pes atsiom co.uk  Infarnet waww.alstom. com

Cur palicy is ana o gafiniegs predoct dessinaneat ead *he righl 5 samesd
to supphy aqu ewnl which moy yary i <hot gascaed,
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