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Section 1; TECHNICAL SPECIFICATION OF RTU

“1.0 General _ : ,
The Remote Terminal Unit (RTU), shall be installed at Substations & Power stations

to acquire analog data and device status signals. RTU shall also be used for control ,

4

of station devices from Master station. The supplied RTUs shall be interfaceq with -
the Control & Relay (C&R)_ panels, communication equipment,' power supply
 distribution . boards; for which ’_e'all‘the:‘i,r‘iterfa;_:'e cables’ shall be supplied by the

. Contractor, .

supefvisioq and co,ntro'l-_of égbstagipn/_power,plant through SCADA system: RTU
configurationy point count, tra du;:er‘cqqnt and requirement. of weather sensors
quantity is given'in Kppé ' ’ T : '

ltis Employer’s intent that the Contractor uses as much standarg hardware and soft-
ware as possible; however, all of the functional requirements of this Specification
. must be satisfied, The Use of the Contractor's standard hardware and software may

In event of the. conﬁguration.of RTU given in spgciﬁcaﬁonﬂundergo changes during
- detailed engineering, the prices of particular RTU shall also be adjusted based on

-output relays, CMRs and Modems only.

the unit pricés of stattis Input cards, analog input cards, contro{ output cards, cont?ﬂ) g

T

Employer mAy:aGtyinitially procure all Acap_;jk;i’{ities -specified in- this document.
‘Regardless gt J

e R configuration Purchased, e RTUs shall be capable of all
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" in suppett of the above-and submrt the same along with the bid.
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functions specified herein with the addition of the necessary hardware and software
modutes in the field when required by Employer. Each function is presented in
sufficient detail to provide the Contractor with as much-insight as possible into both
the initial and future requirements of the RTUs.

The Weather Sensors to be supplied under the project shall be field proven and shall
have been in successful operation’ for meteorological application for at least one
year as on-date of Bid opening. The Bidder shall furnish the documentary ewdence

1.4 Design Standards .
The RTUs shall be designed in accordance with applicable lnternatlonal Electro-

. ‘technical Commission (JEC), Institute of Electrical and Electronics Engineer ({EEE),

American  National Standards Instifute (ANSl) and National Equipment

" Manufacturers. assocnatlon (NEMA) standards, unless otherwise specified in thlS
.. Technical specificatior.. in all cases the provisions of the Iatest edmon or revnsmn of

the apphcable standards i m effect shall apply

'1 2 RTU Functlons

K Al funct|onal capabmty descnbed herein shall be prowded by the Contractor even if
a function is not initially implemented. The term mastet station is used to denote the

SCADA. systems. AS"a minimum, the RTUs shall be capab!e of performmg the )
following functions: . ’
“{a) . Collectlng and pr‘oc'essinfg the_ digital status inputs,~ analogv inputs,
accumulated values and transmitting to master station(s}) »
(b)  Receiving and processing dlgntal & analog’ control commands from the
_master station(s).

{cy - Accep’ung polllng messages “from at Ieast three master statuon(s)‘ ’
» svmultaneously using sepqrate Iog:cal databases for each master station

>-V(~'d)‘ Commumcatlon s»multaneously on all Commumcatlon ports tas per cl
"+ 1.3) and using multiple concurrent protocols mcludmg the IEC 60870—5—
101, 60870-5-104 ‘& MODBUS/103 protocol. .
(e}. Data transmnssnon rates from 300 to 9600 baud for senal ports (for both )
' IEC 60870-5-101 & MODBUSH 03) and 10100 Mbp?s for TCPAP Ethemet‘
. ports
43} RTU shall be compatxble wnth protocol 61850 for communncatlon with
1EDs. ) . - .-
(9) RTU shalt have the capabthty of - automatic start—up and mmalisatlon

following restoration of power after an outage without: need of manual: -
intervention. All restarts sha!l be reported to the connected master ¢
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Northern Region
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)  RTU shall support time syrichronizaﬁon throu
master station using IEC 60870-5.

() RTU shayl support downloading of RTY database from ihe
using the IEC 60870-5-101 ang IEC 60870-5.104 protocol,
O RTU shall sisppot o (Sequence of events) feature
) Aéting as a data concentrator for acquiri
- exercising Supervisary. controf
~ IEC 60870-5-104 protocol.
1.3 Com:ﬁunication poris o
The RTUs shall support simultarigoys commu
. Master stations (SCADA system), maintenan
PC), a local logger (_pﬁnter_),v Mum}

101 protocol,

Mmaster station

ng data from Slave RTUs and
on slave RTUs using IEC 60870-5.

nications with myi
ce and configuration
function transducers

~ System (LDMSYLogger.

.a) " Two Ethemet ports for conneciivi
- and to relays on 1EC 61850,
- b) 2 RS237 ports
101 ’

ty to Master Station on IEC 60870-5-104 )

~for communication Wwith master stations on 1EC.60870-5-

_ ¢). One port for the RTU maintenan

LAy One pért for_Lo
. (printer), -

g Required number

ce and configuration terminal. ,
cal Data Monitoring System_ (LDMs) and -local logger

The modems'ca_n be- used for RTY Communicating o méster'staﬁoh. The .
Contractor shall Supply twi

© (2) number médems one at Controf Centre/Stand -
- alone and Other at RTU end, - S :
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Existing SCADNEMS system of NRLDC and SLDCs of Northern Region
{NR-ULDC PHASEN) '

: 1445

l,_\n-

a)  Use CCITT Standards including V.24, V.28,
b}  Use frequency shift keying {FSK) modulation.
¢)  Communicate at data rates of 300, 600 and 1200 bps. ]

d) Use CCITT R.38a, and R.38b standard tones for the selectad RTY Gata
: rate.

e) Use PLCC bandwrdth ‘upto 4khz and shall accommodate multrple data
channels over and above v0|ce channels.” -

)] A Use both 2-wire and 4-wire communication lines.
g} Receive level adjustable from -8 to -40 dBm- @ 600 ohms.
W) Transmit level adjustable from 0 to 24 dBm @ 600 ohms.
'l) Have a mmrmum sensmvrty of -48 dBm
a j) Shall operate on 48 VDC power supply
k) » Compatrble with IEC 101
1 5 Local LoggerIPrmter Interface B ‘

n The RTUS shall inciude the mterface to support an optronal local logger /prmter The
" interface shall- -provide.easy access to allow employer to connect the logger at the
-RTUs mstalled in the- f eld.

1.6 Local Confi guratron & Mamtenance lnterface

The RTUs shall mclude the mterface to support the portable confi guratron and

" maintenance terminal (PCMT). The interface shall provide easy access to allow

employer to use the marntenance termmal at the RTUs. rnslalled in the fi eld

- 4. 1.7. Local Data Momtormg System (LDMS) Interface

The RTUs shall include the interface For communrcafron with the LDMS system. The
: LDMS shall be used for_local data acqursrtron monitoiing .and control of substation

parameters ‘through RTU.  The ‘scope of LDMS shall include _instaliation and
1ntegrat|onofLDMS software on a Personal coniputer. - ‘

" The LDMS shall be-a mini SCADA system providing MM) capability for use in the

sub-station. conlrol -fo0rn burldlngI'The LDMS - software shall .include following
functions; -, .

l.- data acquisitlon for analog dlgital and pulse accumulator'Wpe data

Il. data processing — Conversion to englneenng units ', " limit monitoring, data
validity test, calculated data

L. calculated data (such as maximum, minimum, average values with asso ed
C tune-stampmg etc.) of all the: slatlon parameters.-
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V. Sequence of Events Processing ‘
Vi Supervisory control
VL. Alarm, tagging, trending, quality codes etc.

VIil. “Single Line Diagrams, Trends, daily, weekly, menthly reports etc. shall be )
prepared by the bidder ang integratéd on LDMS system, “The LbMs shall
also have Capability to generate additional displays, single line diagrams,
reports , and trends. : ‘

- The LDMS shall store all real-time telemetered & calculated data every 5 minutés.
(adjustable to- 15,30,45,60 minutes). The Software and hardware shall be sized
for. storage of .all aboye data at every 5 minutes for at least six months duration.
All alarms, events, SOE etc. shall. also be stored on.regular basis. It shall be
possible to define daily, weekly, monthly Substation reports on LDMS. It shall be
possible-to’ generate réports highlighting the ‘maximum, minimum, average with
associated time-'stamping etc. of all ,thevstation.,paramete_rs. The historical: data -
stored on the storage medium shall be in standard format and necessary tools
for its export to standard Spreadsheet programs( Excel) shall be. provided.

Existing

The LDMS shall update anélog data fr'omRTU.every tén seconds (progfémmablé)

and status data by exception. The SOE status data shail be recoded with resolution o

of 10ms timestamp. S » o A : :

1.8 Communication interface between RTU & MFTs . , .

The RTU shall acquire data from the MFTs. The MFTs will act as slave to the RTU.

The RTU shall have the ability of issuing retry scan to acquire data ,from'the.MFrs in
-7 “Tcase of communication failyre between RTU and MFTs. All data from the devices

" connécted on a'single port shall be acquired within 5 sécondsT e
19 Communicat'ion‘P{oto'c:ol between RTU & IEDs e
;. The RTU shall use the IEC 61850 protocof for communicaition with IEDs over Sub.-
- station LAN. The RTU shall act as a Client and collect data from the IEDs). ‘
Th'e_ RTU shall store the data acquired from the MFTs & IEDs in its database ang do
processing like change detection/dea’dband processing on the data for optimizing its.
~ transmission to the. Master Station (SCADA Contrbl_Centre). The processing shall -
: ’include requirements of mapping of information from the protocol of MFT/EDs to the
protocol requirement for communication with Controf Center, : ‘
1.10 Master Staﬁqn Comiunication Protocol

The Contractor “shaji p‘rdvide’ a communication protocol for communicating witt

. SCADA master stations using the IEC 60870-5-101 ang IEC 60870-5-104




i

. Technical 5pecnf cations for Upgradation/Expansion of
Existing SCADA/EMS system.of NRLDC and SLDCs of Northern Region
( NR:ULDC PHASE Il )

- 2

s
J

[N
Q’_m

4
&

The RTU shall perform as a slave to SCADA master station when using the IEC
60870-5-101 protocol. All communication shall be initiated by the SCADA master
stations. RTU must.notify the master stations of unusual conditions at the RTU (such
as a power failfrestoration or RTU malfunction), the transfer of changed data etc. All
the notifications shall be accomplished within the framework of the penodlc data
acquisition exchanges.

The RTU shall process the various messages/commands for communlcataon to thf=
Master station using the followmg priority.

a) Control command

b) . Status data by exception .
"¢} Analogdata b}} exception
-'d}.  Analog data periodic

e - Status data mtegnty scan

The communlcatlon interface to the master statlon(s\ shall allow scanmng and

control of defined points within the RTU mdependently for ‘each master station using:,
" a separate Ioglcal database in the RTU It shall be possnble to pick points from the

RTU database randomly and ass:gn it for reporting to a. Master station. Further, the

'RTU shall support the use of a different communication data exchange rate (blts per
B second) scanning cycle, and/or communication protocol to each master station.

© 4104 Scan groups

Analog and digital input. points (including points reported by exceptlon) shall be
assignable to 'scan groups. A scan group shall be-a specified set.of data points
within the- RTU central database which will be communicated to'a master. station

. when requested by a specific (addressed) scan request A scan group size shall only

be limited by the communication protocol message length. Any RTU input point shall

. be assignable to any scan group. The RTUs shall support at least sixteen scan =

groups and all Scan groups per communication port (i.e. master station/ LDMS

* interface). The Contractor -shall provide a convenlent and flexible scheme for
.assigning pomts in the RTU to scan groups. :

1.10.2,- Reporting of status points

The RTU communication, protocot shall be configured to report digital status changes
by exception to master station. Digital status data shall have higher priority than the
Analog data. All the digital status data shall ‘also ke assigned to scan groups for
mtegnty check by Master stations at overy 10 minutes. -
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1.10.3  Reporting of Analog points . ;
The analog data shall be reported periodically to update ajl the values at the master
station within 10 to 15 Seconds. Analog data shall also be feported by exception if M
the analog value exceeds its previous value by more than 20%, . T '
1104 Digital control commands - o &
The RTU shall follow the select-and—,execute_ sequence for operation of digital control
commands from the master station, The RTU shall reset its controf logic upon any e

error in the sequence,

1.11 Data Concentrator Communication Protocol
. The RTU shall act as a IEC 60_870-5-1(_)1 and_lEC 60870-5.-

RTU as a Data concentrator shall be provided with at least ten (10) IEC 101 input - - g
ports/ cards and shall have capability to report to two master stations on |EC 104 s
interface. Data concentrator shall Support ‘at least 1,500 (fifteen hundred) data &
points. The RTU as a Data Concentrator shall be supplied with GPS8 receiver systemn © - b
with antenna, ‘cable etc, for,time‘stamping of Data concentrator ‘which in turn.shall - L
synchromize the |EC 101 protocol connected RTU/device, The RTU as a Data L

Concentrator shall come complete with built in monitoring mechanism to avoid loss
of any data, especially the one reported by exception. The data concentrator shall
.have dual CPU and.dual Power Supply.unit. The overall data update requirement -
‘from any Sub-RTU to Control. centre’ should not affect the functiohality “defineq

elsewhere in the specification.

- The Datd concentrator shall have the provision for remote login from Control centre,
. The. SLDC. ‘computer system shall be able. to configure and poll health of Data -
concentrator from remote on 104 connected interface after die authentication of the

It shall Support diagnostic & maihtenance aclivities remotely. Individual RT.
configuration shall be possible from Data Concentrator ‘including accommodating

" i, 1EC 1014104 for local SCADA

The other requirerrients given for' RTU elsewhere in the Specification shélj be .
applicable to RTU as a Data concentrator alsg ' 2~ N -]
112 Anaiog inputs » , .
The RTU sha/lj;ac‘;gq modate analog inputs which are unipolar or bipolar; 2-wire

AN
? i

Vol. i, Pait-D SEGTIONS - ™" Pagat0ot2g



wrr 8
5

o

B
&

it

- Technical Specifications for Upgradation/Expansion of
Exlstmg SCADAJ/EMS system of NRLDT and SLDCs of Northern Region
' (NR-ULDC PHASE Il }

g T i

1155

RTU shall be capable of acceptmg other standard analog input ranges (0 to &V, o-
10V, 0 to 10mA).

The RTU shall make all appropriate signal level conversion and conditioning to allow
full utilization of analog inputs and meaningful reasonability checking. The analog-to-
digital converter shall have a minimum resolution of (12048 counts (sign plus 11 data
bits). Each-type of analog input shall be converted with full resolution. The RTU shall

. monitor the drift in characteristics of its ADC and mark the analog points with a drift

quality code if a drift is detected. This drift quallty code shalt be sent to the-master
station also. )

The RTU accuracy, for analog input measurement shall be 99. 8% or better at 25
degree C ambient temperature. Mean accuracy shall drift no more than 0.002%: per
degree C within the temperature range of —5 to +55 degree C. Determination of

- accuracy shall be made whilé the analog multlplexer is operating at rated speed.

Each lnput shall have ‘suitable protectlon and fi ltenng to provide protection agalnst .
voltage spikes and residual curient at 50 Hz, 0.1 'ma (peak-to-peak) and overload. .

Loading upto 150% of the’ input value shall not sustain any failures to the RTU input.
The total input |mpedance offered by the RTU shall not'be greater than ZSOQ (for +4

to +20 mA range).

All analog inputs shall be scanned by the RTU from the field at Ieast at 1 second

. penodxc:ty

1.13 Status Inputs )

 RTU shall be capable of acceptlng |solated dry (potentlal free) contact status inputs.
The RTU shall provide necessary sensing voltage, current optical isolatiori and de-

baunce filtering mdependently for each status. input- The sensing voltage shall_not

" exceed 48 Vdc. The sensing voltage source shall be lsolated from that of the RTUs
lagic:power so that any noise or a shiort circuit across the senising supply of a digital -

status input terminals would not dlsrupt the RTU operatlon other than lhe shorted

o dlgltal status input.-

- The RTU shall be set to capture contact operatlons of 20 ms or more. duratlon
Operatlons of less than 20 ms duration shall be considered no_change (contact .
. bounce condition). The RTU shall accept two types of status mputs ie. Smgle pomt

" Status mputs and Double pomt status inputs. B

Single point status input will be from a normally open (NO) or normally-closed (NC)
contact which i Is represented by 1-bit i in the protocol message.

“Double pointstatus input will be from two complementary contacts (one NO and one

NC} which is represented by 2-bits in the: protocol. message. A switching device
status is valid only when one contact is closed and the other contact is open. Invalid
states shall be reported when both contacts are open or both contacts are closed.

Page 11 of 29




~_maintain all of the momentary changes, up to-4 per MCD digital status point. The
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All status inputs shall be‘scanned by the R’TU from the field at 1 millisecond
periodicity.

1431 Contact Multiplying Relay

Contact multiplying relays (CMRs) are required to multiply the aux'r!iary’conta‘cts‘of
breakerfisolators etc The contacts of these relays shall be used to provide status
input to the RTUs. The relays shall be of self reset type. The relay shall have a
minimum of two changeover contacts each.with minimuni current carrying capacity
of 5Aat110vi220vDC, - . ~ ' '

The relays shall conform fo the following requfrements:

¢ +

a) . Power_frequency Withstand voltage: 2 kV for 1 minute as per IEC

., stndards. - - T o o
b) . Insulation resistance of 100 Mohms at 500 Vv DC.
9 - 5KV Impulse test as per IEC standards

The CMRs shall be generally mounted in existing control & Relay panel but in case =
of non-availability of space, it shall be accommodated in the System Interface -
“Cabinets (being supplied by the Contractor). : .

+1.13.2 ;Momehtary Chénge Detection ) _. :
' Two-state status input points with momentary change detection shall be used by .

MCD status ihput points ‘shal! be set to capture operations of greater than 20ms

. Alteratively, the RTU can store and report. the multiple state changes of a digital -
input as discrete events. It shall be ensured that all the change‘s are reported to the
Master station in the sequence in which they oceur in the RTU. .

14 Digital Telemetry . B o \

- Digital telemetry input points shall be provided for sixteen bit inputs from~employer’ \
telemetry contacts. The digital telemetry may use BCD, (4 bit decimal* character '/
without sign) and/or binary (16 bit) codes, o N
115 Sequenc‘e‘of Events (SOE) feature , S E gy
SOE is the time-stamped digital status data. SOEs wil enable Employer's personnel @ DI
to determine the sequential operation of digital status input devices for their state
changes. . The RTU sha}l time-stamp the digital status data with a time resolution of

one millisecond,
/

<
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Initially, all breakers & protection contacts digital status input points in the RTU shall
be configured as SOE points. However it shall be possible to assign any digital

status input data point in the RTU as SOE point.

Each time a SOE status input point changes state, the ‘RTU shall time-tag the
change and-send-it-to-the Master station. The RTU shall maintain a SOE buffer
within the RTU for communication delays and communication failure. SOE buffer
shall be sized to store, as a minimum, of 600 events. The RTU shall transmit the

the master station shall be made prior to the loss of any data in the RTU SOE buffer.

Data not received at the master station shall be retransmitted. The RTU shall send a
-message to the master station to lndrcate the ‘RTU SQE data buffer overflow

condition.
1.16 Control Outputs

"y’(a:) Two-state Devices: Circuit breakers moior-operated swrtches auto/ma-
’ nual swrtches relay dlsablelenable and other two-state devices

(b) - Varable Output Devices: Rarse/lower control of generators transforrner
load-tap- changers (LTC), and other variable output devices.

“The RTUs shall have the capabmty for control outputs as described in the followmg

sections

1. 16.1 Two State Momentary Control

A pair of outputs shall be supplled for ‘each two- state (open/close\ control output

point that drlve control re!ays. One output-shall be supplied far open, the other for
close. Upon command from a master . station usmglthe check-before-execute

-SOE data stored in.its buffer to master. station.-An acknowledgement: of receipt-by -

- The RTU shall provide the capabmty for a ‘master station to select and change the -
- state of digital output points. Device-control will be used by employer to control"
B power system devices lncJudrng : :

sequence ‘the appropriate control output shall be. operated for a preset {(momentary)

‘time period: The operatlon period shall be adjustable for each pomt from Ot1to2

‘seconds. . -

- 1162 RarseILower Pulse Output

A pair of outputs shall be supplied for each (rarsellower) control output-point that
drive control relays. One output shall be supplied for raise; the other for lower. When
commanded from the master station, the appropriate raise or lower output shall be
operated for the selected time interval. The closure time interval for raise/lower pulse

) output points shall be specified in the operate command from the master ‘station.
The raise/lower output for each point shali operate overa range of 0.1to 4 seconds

in a minimum of eight equal mcrements ] e e

Page 13 of




. Technical Specifications for Upgradatio;\IExpansion of 0
Existing SCADA/EMS system of NRLDC and SLOCs of Northern Region N
{NR-ULDC PHASE i) .

« 1.16.3 TimedSuperviso_ry Control

The RTU shall store Timed Supervisory control command received from the*SCADA -
system. This supervisory control command from the SCADA system shall contain
the *time’ upto a resolution of milliseconds and the type of control Operation. .

The RTU shall then perform thes supenvisory control command at the specified time.
The SCADA system shall be able to cancel this Command prior to the occurrence of
the specified Time of Operation.

1.16.4 _Conitrol Output Interposing Relays (Doybie Contact D‘igi‘tal Output)
- Control output interposing relays shall be supplied by the Contractor for each control ‘
. output specified in appendix. Each control relay shall consist of two isolated single- . -
~ pole -double-throw contacts. The output contacts shall be rated to carry minimum
. current of 10 amps at 220 v/ DC: and shall provide arc suppression to permit inter-

© Tuptions of an inductive Ioad. Relay coils shall be shunted’ withdiodes to. suppress
inductive transients associated with energizing and de-energizing of the relay: coils.
The relays shall conform to the 1EC standards. ‘ e

" 1.165 Latching (Dummy Breaker) Relay

response through a si'ngle contact indication input point. This pointis not included in.
the RTU point count in Ap_pendix}A. o : . o :

- 1166 Control Security and Safety Requirements o
. The RTU shall include the following security and safety features as a minimum for
- control outputs: LT ‘ S
» - (a) . ‘Selebt-énd-execute seqUénce for control output,

(b No more than one control point shall be selected afany given time.

{c)  The control selection-shall be -automatically cancelled if after réceiving the
“control selection” message, the "control execute" command is not
- received within the set time period. C ) - )

{d)  The control selection shall be autématically cancelled if after receivifig the
"control selection” message, the "operate’ command is not'the next.
received message and js not received within the set time period, .- ... .

« A HEN :
over-down -

-

‘(e) No control command shall be generated during pbwér up or p
of RTU. ’ '

1.16.7 _Local/lRemote selector switch
-A manual LOcal/ﬁg@g .gelector switch shall be provided for each RTU to disable all
Y the power supp{):cy.é;tion to the centrol outputs.

control outputs by
)% %.V Page 14 of 29
» Lo . ' '
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- When in the "Local" positit;n, the Local/Remote switch shall allow testing of all the

control outputs of RTU without activating, the contro! outputs to field devices. A
status input indication shall be provided for the Local/Remote switch to allow the
SCADA system to monitor the position of the switch. Thls point is not included in the
RTU point count defined in Appendix A.

147 Time facility
The RTU shall have an mternal clock with the stabmty as defined in Table-1. The

RTU shall' be synchromsed through™syrctiranisation méssage from master station at
every 10 minutes using IEC 60870-5-101 protocol. The RTU shall support the

“calculation of the propagation delay dynamically by the Master station. However, alt

‘the RTUs shall have a ‘suitable mterface for receiving ‘synchronization signals from a
local GPS recelver ¢

The RTUs commumcatmg qQver IEC 60870-5-104 ‘shall be supphed with a GPS
receiver for synchronlzatlon of RTU clock. . :

Thé RTU shall synchromze |ts mtemal clock wrth the master station system clock

when tlme synchronization messages are “available and shall mark all. the time
- stamped lnformatton/data as mvalld when the RTU clock is not synchromsed with

the Master station. -

1.18 Diagnostic features

* The RTU design shall facilitate isolation and correctnon of all’ fallures The following -

features which . promote rapid . problem isolation and replacement of failed
components shall be provided: : :

a} Self- dlagnostlc capab!tmes withinr each. RTU which can.be initiated at the
RTU site. The dlagnostlc software shall check for memory, processor, and

. mput/output ports efrors and failures of other functlonal areas defined.in

-+~ the specification of the RTU. '

 -by . Ondine error detection capabilities within the RTU and detailed reporting . .. .

* to the connected master station of detected errors. It shall be possible to
choose the efrors to be sent to the Master station within the framework of
the communication protocol.

¢ - Local indication of major RTU failures - B
d) A non-volatile event buffer that shall record all fatal errors/restarts/ faults.

1.19 Inbut DC Power Supply

The RTU will be powered from a 48 V DC (+ve earthed) system. The RTU shall not
place additional ground on the mput power source. The charactenstlcs of the |nput

“bC power supply shall be. ;.

(a}  Nor ,vql\tage of 48 Vidc' wnth onerat»on between 41 and 60 Vdc.
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(b)  Maximum AC component of frequeﬁcy equal 16 or greater than 1700 Hz
and 0.012 times the rated voltage peak-to-peak.

The RTU shall have adequéte protection against reversed po,laﬁty, over current and 1
under voltage genditions, to prevent the RTU internal logic from being damaged and ¥
becoming unstabie causing mal-operation. K ) :

1.20 Environmental Requirements» - : .
The RTU will be instalied in control room buildings with no temperature or

" - humidity control, The RTUs shall be capable of operating in ambient-temperature

from -5 to +55 degree C with fate of temperature change of 20 degree C/hour
and relative humidity less than 95%, non-condensing. At sortie focations,

environmental temperature may go below -5 degree C.for which the contractor

shall take suitable measures for Successful operation of RTU,
"+ 1.21 Noise level ST - &
The audible noise generated by the ‘RTUV;‘_e“qxjipm'e_rit::‘éhénz Not exceed 50 dbA one .
meterfrom the enclostire. o co R : - )
-1.22 RTU Size and Expandability _ . ,
The software and the database shall be sized to _accommodate growth within the

ultimate sizing parameters as defined in this_specification for the RTU without -

requiring software or database structure regeneration,

" - modules to expand the overall of t ,
{50%) i.e. 80% more than the. actual RTU count defined in the BOQ.. The 110
" modules here means Status Input module, Analog input module and- the" Control-
output module. Other modules, such as processor module, racks etc. ag required to
meet the overall expahdabilityi tequirement defined above shall also be supplied by
" the contractor. - S '

1.23 RTU and sic paneis

The Contractor shall provide RTU & System Interface Cabinet (SIC) panels. The sic-
shall primarily ‘house all MFTs, interposing control relays and interface terminia
hlocks. Generally, the SiC shall be mounted adjacent to the RTU panel. However, in

. afew cases, the SIC may be mounteq separately at a different locations. Al RTU ™~

signals shall be comnected to the MFTs, interposing relays, -and fieid signals in th € 7
interface cabinet. The panels shall Meet the following requirements: - ‘ @/ e
(@) Shal bgjfﬁ”@n{\a"@i 9, floor mounted and height shall not exceed 2100 - € -
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(b)  Shall have marntenance access to the hardware and wiring through lock- '
able full height doors.

{c)  Shall have the provisions for bottom cable entry

(d)  The safety ground shall be isolated from the signal ground and shall be
= connected to the ground network. Safety ground shall be a copper bus
bar. The contractor shall connect the panel’s safety ground of to the
Employers groundrng network. Signal ground shall be connected to the
communrcatron equrpment signal ground. .

S _ {e) Al panels shall be supplied with 230 Vac, 50 Hz, single-phase switch and
: - 15/5A duplex socket arrangement for maintenance.

4] Al panels shall be provrded with an internal maintenance lamp, space
* heaters and gaskets.

.. gy All panels shall be |ndoor dust~proof wrth rodent protection, and meet
g IR |3 class of protection.

% . < .. {h) There shall ‘be no sharp corners or edges All edges shall be rounded to
‘ " -7 . preventinjury. :

N0} Document Holder shall be provided inside the cabmet to keep test report ;
o, . drawmg, maintenance register etc. : -

0] All materials used in the enclosures including. cable insulation .or..
" sheathing, wire trolighs, terminal blocks, and enclosure trim shall be made
of fiame retardant material and shall not produce toxic gasses under fire
conditions. -

£
S’

“1.24 Interconnections

AlF cabhng between component units of the RTU, RTU to interface cabmet RTU to
MFTs and to the Employer control and relay panels (located in the substatron controt
- foom} shall be supplled and installed by the. Contractor and shall be shown on’
"Contractor supplied drawings. Plug-type connectors with captive fasteriers or
compression typé connectors shall be used for all-internal interconnections. The- -
£ connectors shall be polarized to prevent improper assembly. Each end of intercon-
nection cables shall be ideniified by a marker which includes the cable number and -
-the |dentrfymg number -and location of each of the cable's termrnatrons This
rnformatron shall. match with the Contractor's drawings. : :

£

2

23

Adequate space and hardware shall be provided for routing of the field wiring within.
the enclosures.- Contractor, wiring within enclosures shall be neatly arranged and
shall not be directly fastened to the enclosure frame. All internal interconnection
. wrrrng and cables shall be routed separately from field wiring to the RTU terminals-& ~
power ‘wiring. All wiring shall use copper conductors and have flame retardant

insulation. Conductors in muiti-conductor, cables shall be individually colour coded. / f/
S ERATIY . iz g,
P ’L,.\ oy ‘
; et IS -Page 17 of 29 -
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Wiring between stationary and movable ‘components, such gs wiring across door
hinges or to components mounted on extenision s‘iides, shall allow for ful movement
* of the componient without binding or chafing of the Wwiring.-

-1.25 WiringlCabling requirements

Shielded (screened) cables shall bé‘used -for external Cabling from the RTU SIc
panels. These external cables (except communication cables) shall have the
following characteristics: B ‘ ‘ o

a)  All cables shall have stranded copper conductor.

b) "~ ‘Minimum core éross-section,qf'2.5 mm? for PT cables 4 mm? for CT - &
" cables and 2.5 mm? for Power & Control outputs and 1.5mm? for Digital &

- Status inputs; transducer.mA~cu;rentoutp_ut‘_ S o % .
©)  Rated voltage Uo/Uof 06/1.1ky - - EER
§ ) : ’ &

d)’  External sheathing of cable shall have dx'ygen index not less than 29 & S
temperature index not less’ than.250. Cable “sheath shall meet fire &
resistance test as per A :

) - Shielding, Ilbng'i-tudiria‘lly faid with overlap.
D" Dielectric withstand 2.5 kv at 50 Hz for 5 minutes

) ‘External marking With manufacture's name, type, core quant'ity:}cro.s"& -
* secfion, and year of manufacture, - o S

“The Communication cable shall be of shielded, tiisteq pairs and of minignum» 0.22sq

- mmsize. B T -
126 Terminal Blocks - S :
Terminal blocks shall be 'havihg provision for dist:onnectiong(isolation),-with full-depth -
insulating barriers made from moulded se!f-extinguishing material, ‘Termi‘nal blocks
shall be ap’p'mpﬂately sized and rated for the electrical capacity of the circuit gnd
wire used. No more than two wires shall be connected to any terminal. Each analog”

 input signal, digital status input and digital output signals shall require two termirials
per point plus a common shield termination foreach cable, . < ’ e

Al terminal blocks shall be suitably arranged for easy identiﬂ(:aﬁbh of its usa"g'e;‘s“ ,
such as CT circuits, PT circuits, analog inputs, statug inputs, control, outputs;~ -~
auxiliary power Supply circuits, communication signalsetc. o

Terminal Blogks for CT circuits shall have feature for CT shorting (on CT side) Q

Vol. il Part ) 8E
I
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shall be able to accept the input voltages up to 120% ‘of the nominal voltage
‘MFTs shall have low VA burden. These MFTs shall be mounted .in the mterface
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1.27 RTU Architecture
Bidder has the option to offer RTUs having following architectural design:

a) Centralized RTU design where all IO modules are housed in RTU panels
* and communicating with master station through communication port.

b) Distributed RTU design where ¥/O modules are housed in respective bay . .

C&R panels. All these distributed 1/0 modules shall be connected to a
central processor for further communication with master station. The.
bidder shalt asses the requirement of . RTU/SIC panels for such desrgn
and supply panels accordingly. . .

1.28 Transducer & Weather Sensor Requrrements

* All transducers shall use a 48 Vdc auxiliary power supply, as provided for the RTU.
‘Al transducers shall have a maximum power consumptron of 10 watts.

1.28.1 TransducerProtectron .

* The mput ‘output and auxmary ‘circuits shall be rsolated from each other and earth,

‘ground. The transducer output shall be ungrounded and shall have short circuit and.
open circuit protection. The transducers shall ‘comply to the followrng requrrements -
in addition fo the requirement of IEC 60688, without damage to the transducer

(a)  Electromagnetic Compatrblhty IEC 61 000 4-3, Level- 1
{b)  Electromagnetic Compatbrhty IEC 61000-4-4, Level 1 )
'(c)v_ Shock Resrstance Mmrmum seventy 50 A, IEC 68-2-27 requrrements

(d) . Vrbratron Strength Minimum sevérity 55/()5 IEC 68-2-6 requrrements

(é), " Input_Circuit Consumptlon Less than 05 YA for voltage and current.
: cwcurts . .

- 1.28.2 Multi-Function Transducers (MFTs) ~

- The contractor shall provide the multl functron transducers for acquiring the real time o
analog inputs through 3-phase 4 wire CT/PTs circuits. . The- multi-function transducer - -
-* shall be designed for nominal 110 V (Ph-Ph voltage) and 1A/5A {per phase current).

The MFT shall be suitable for 20% continuous over load and shall be able to -
wrthstandmg 20 times the normal current rating for a pqnod one second. The M

e

cabinet to be supplied by the contractor.

Mutli function transducers shall provide at least the- followmg parameters a
minimum with the specified accuracies.

SL.No.  Parameters . . ... . .- .. . - .- .-Accuracy -

Page 19 of 29 -
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) Current ‘ 0.5%
(i) Frequency +0.2%
(iv) Active Power/Reactive power 20.5% / £1%
(v). ) lmpért & Export Energy (active/feacﬁve) 1%/ % 2% ‘
(vi) - Power F;

‘ Factor (méasuring range shéM be 0.6 to 1 Olag &1

ead)'
e acquired from multifunction transducers shall be selectable.
€ 15 minute Values (configurable 15 minute/1_hour) of Active
ctive Energy Export, Reactive Energy Import and Reactive Energy " -

MFT shall provide th
«  Energy Import, A

- Multi function fransducers shall aceept nominal -48. v Q'C‘(pbsitive;éarthed)‘ as -
auxiliary power supply. Multi function transducer shalj pe provided -with RS485
’int_erface to communicate with RTU over i
The MFTs shall be stitable for mounting o DI rails
accept upto two 2.5 mm? / 4 mm? for PT/CT circuit termin,
1.28.3 Trgnsformer Tap Position

- The MFT terminals shay.
ations as applicable; .
Tréﬁsducer - S
- The existing transformer tap position indications are of two types,
o VariableA'resis.tance'type ‘ :

() Lamp type ' A .
The Contractor shall provide:suitabﬁe résistance tap position tréﬁ'sducers-thich7$hall .
have the following Characteristics e » '

(@ The input n'ieasuring ‘rangés shall be from 2 tb 1Q00~ohm'$ per step, whick
~ s tuneable atsite with at least Bsteps. T T '

()  Dual output signal of 4 to 20 mA DG, 0.5% accuracy class as per JEG 688
- shall be provided. One oufput will' be ysed for driving a local digital .
indicator {to be provided by the contractor) and the other will be used for -~
interfacing with the RTY, - N o

© In case of lah)p type, additio-_nal ‘resistance/potentiometer unit shall be
provided to Convert the dry type contacts to a variable resistance
defined in (a) above, suitable for fhe remote indication, " -

1284  Weather Sensors -

. ‘ .. e ’\<\ 5
All weather sensors shall be maintenance free and of Industry standarg design. ‘The .
design of sensors shall permit calibration on site, The sensing mechanism shall'be -+ 1)
fugged enough 1o avold frequent recalibration. .

The sensor, sup, ot structure shall -have b‘uilt-jn
stroke/electrical §irgas) > : ‘

as

AN

ofection against. ugmﬁ‘m'g
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The output of all the senébrs excépt rainfall sensor shall be 4 to 20 mA at 0-500

ohm impedance.
The output of rainfall sensor shall be in the form of pbtentia| free contact and it's

closure shall be accumulated (over a configurable time period) and reported at
master station through RTU. The sensors shall be located in open and in the

electrical environment such as 400 KV EHV outdoor stations. The equipment offered

should be.suitable for satisfactory operation in above environment.

12844  Air Temperature Sensor

- Sensor .+ A Temperature Sensor

Qutput ' ‘ : As per specification 1.29.4

Temperature Range . . '.5°Clo+60°C.

Resolution . orc

" Accuracy - T <05 Corbetter )

Radiation Shield - - . i 'Radiation Shild made of weather
7 . - v e Vv'res»stant material - and suitable to sensor
' ‘ ' 'used ‘

1.284.2 - Relative Humidity Sensor ‘ .
‘Sensor . . . i . Relative Humidity Sensor -

'Optbu't : o ‘As per specification 1.28.4
Range - ' . 0b%% '
Resolution : - 1% E oo
Ag’curaey - RS .'.%'orbé.tter‘ o E .
Radiation Shield o Radlatlon theld made of weather resnstant

. ' / o T inaterial and- smtable to sensor used
Operating Temperature : -5°Cto+ 60° c
Range ‘ -

v ) :
Note: The:Air Temperature and Relatwe Hum»d»ty Sensors may be supplied in a

single enclosure or separately.

1.284.3 Rainfall Sensor ) S
Sensor : Tipping Bucket Rain Gauge
Output . v, i . .Asperspecificaton1.29.4
~Unlimited

- Page 21 of 29:~
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: 02 mni per tip or better
Accuracy : 4%

‘Collecting Area " Minimum 200 sq.mm

Operating Temperature .. -B°Cr+60°C

... R

1.2844 . Weather Sensor Installation Requirement
"!'he_ weather sensor shall be supplied along

‘Pparameters as’ c_feﬁnegi. .

f"Th'e’,.'Ejﬁp_loye}_ will prefer to "install the VséAnéors, on roof top of control
centre/subStatiph'or other building. The mounting arrangement for all the sensors
. Shall be designe'd suitably for installation. on the roof top. - ' : )

1.29 Portable Configuration-and Maihtenaince'Terminal.(PCMT) o .
_Contractor shall supply a Portable Configuration and maintenance Terminal (Laptop o
PC) which shali provide followings capabilities: , : - -

{a) RTU Data bage configuration & Mairitenance'
(b Local Operator Interface & RTU-Diagnostiés --
(© Maéfer Station and RTU si'n_i‘ulétpr,_cum protocol analyzer

PN

{a) RTU Data base cbnﬁguration '

®

M e e g g

The RTU database wCo'h-figufati,on f‘sofMare:“‘beihfgfsup'pglied. »with.‘ the PCMT shall
have the following features.A : C . Lo : '
) i)‘ Fuli grabﬁic_s windows User Interface
ii) Standard editing capabilities e.g. cut, Ppaste, copy, sorting ete. _
iii) Capablej of controlling revisions b_f various 'Ri‘U database files and
storing multiple versions of databases for all the RTUs,

" iv) Capable of. Dploading database fror'n the RTU and conipare that with™
another version of database stored in the PCMT. ' el

¥} Provide standard template for datibase modelling required for 1O .
. Modules, MFTs & IEDs, communication setting. '

vi) Provide mapping of the individual data points ac
protacol-4g another protocol for transmission,

quired from . ong

. S - o
V Page 22 of 29
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& The database configuration - software shall use the same terminclogy for

configuration of the various protocol parameters as specified in the communication
protocol standard i.e. it shali be possible to define these parameters by the user
discreetly. Also it shall be possible to select an ASDU type to be used for
= transmission of a measurand e. g measured value to be transmitted as ASDU 9 or
ASDU 11..

{b) Local Operator interface and RTU dragnostrcs )

e 4

The Local Operator interface software shall supporf operator i mqurrles to demand
current status and data values of various RTU-: points, or an overall substation snan-
shot, or of the status change buffer. :

5 The. local operator rnterface software shall provrde the following reports
B ) l) Status Regorts Display of all- substatron status mdrcatrons of all tele-

‘ metered values and the RTU's status.
i} : Event Report: Drsplay all the stored events in the event buffer of the RTU

Reports on the Loqqer o

vy ‘ Marntenance actrvntres User interface -for interacting with_the RTU for -

maintenance activities like diagnostics, database online requests.

_modules and detecting the type of eror.. The dlagncstrcs software shall have

areas of the RTU. It shalt Jist the errors recorded by the RTU and. provide
troubleshootmg tools forthe RTU. - L . e -

(c) Master statlon-cum-RTU srmulator & protocol analyzer software tool

protocol it shall have the followmg features

iJ . capable of emulatmg both the masfer stahon and the RTU messages in
the communication protocolsi{IEC 60870 5-101, 104 & MODBUS/103}):

v When ‘the Master station and RTU simulator cum Protocol Analyser ’
% : o software has received or transmitted a message, it shall bé& possible to .

lmmedrately "turn.around™ and transmit or receive a response message.
iiy capabrlrty of rnterfacmg to drgrtal side of the RTU for the above purpose.

& iy capable of receiving single and repeated messages using the supplied
RTU communication protocol. Each received message shall be checked.
for valldrty, mcludrng the checksum code. The messages shall be
X format or in u_.e.‘_.gkuerpreted forir’ as desired by the user.

: fl : ~ QL/ " Page230f29 [y,
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l'ii)- Print Request Provide user mterface for reuuestlanpnnt out of the

The RTU shall have inbuilt features for momtormg the healthmess of the RTU. .

. diagnostics for the RTU's processor(s), memory, /O ports, and any other functional .

The Master station and RTU simulator cum Protocol Analyser software s‘tall be used
to monitor ‘and test the RTU's operatron using the master statron communlcatlon '
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It shall maintain ang display error 'cbunters so that the number of errors
during a periot of Unattended testing can be accurately determined.

vy capable of formatting and transmitting, both as one-time and periodic
transmissions, any master station-to-RTU command. _ S
) capable of préparing illegal messages, such as messages having invalid
check codes, for transmission, '

" The Master station and RTU simulétor cum Protocol Analyser softwafe shall aléo be
.~ capable of pas'sivelymonitor_ing: all communication traffic on a channel without inter-

fering with channet operation, -

. "1.30 TESTING

1304 RUssIC Testing

“{a) * Type Testing . o - ‘ _

" A complete integrated unit shall be type tested to assure full compliance with the
functional and technical requirements of the Speciﬁcatiqn. The testing sample shall
include at least one of each type of cards/modules ‘angd devices. The list of Type

ie§ts ta be performed en the RTU/SIC- is. mentioned in, Ta,ble-2‘& typé test -

~ fequirements are menfioned in Table-3,

v r :shall commence commercial production “of RTUs/SICs after successful
- completion of alf type tests and approval from Employer. o -

The type test of RTU wrt functional. tests .shall be carried . out in alf c,asés.
Contracto

(b)  Routine Tesfing - ‘ ' L

Each complete unit shalt undergo routine testing. The list of Routine tests to be

performed in the factory is mentioned in Table-2, ) @

(c) © Field Tests..

ﬂﬁ.@emcg./ E Page 24 of 29
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¥ After RTU/SIC panel installation and interface cabling with C&R panels and
. communication equipment, the Contractor shall carry out the field-testing. The list of
E field tests is mentioned in Table-2. : :

(d)  Availability Tests )

e o After field testing, RTU/SIC shall exhibit 98% availability during test period of 500

" hours. Availability tests shall be performed along with Master station. The RTU/SIC
shall be considered available only when all its functionality and hardware is
operational. The non-aVaifable périod*due to external factors such as failure of DC

power supply, communication link etc., shall be treated as hold-time & availability

‘ test duration shall be extended by such hold time. ‘

[eted

3
£ .’ém%‘ ) @
& %7‘(& mlwd, Fif
) N
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Table-1: Technical Particulars of RTU
\

| Item Description

Remarks

Data transmission rate 300 to 9600 bps
{for serial port &
101100 Mbps for

Ethernet port,

Conﬁgura_ble

| *2 Ethemet port for -
. comm. . with master| .
stations “on 104 . &
IEDs” on 61850 and |
 also for configuration,

* 2 RS232 ports —for |
comm.  with master
stations on 101,

*1 Po for: RTU

.| Minimum 8 Ports

2 Communication ports .

configuration &
) Maintenance tool
S T 1 port for Lows and.

local Logger

*2 RS 485 ports for
1. polling - MFTs/Energy

e . R Meters
, IEC 60870:5-1017 |
] 104 :
[ 4 | Communication Protocol with | 1EG 60870-5-101/ |
LDMS T 104 . :
Communication Protoco) with | MODBUS/103
| MFTs. " e :
Communication Protocol with | I1EG 61 850

1 IEDs
: - L
Status data transfer to Master | by exception

_| station

3 Communication profocoi with
Master stations I

Anaiog dafa—trqn
station - :

Normally Periodic

For major change
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¥ ’ BE by exception '

00 9 | No. of Scan Groups supported [ 16

10 | Separate Logical Database for

each Master Station

% 11 | RTU shall be able tocapture | of 20 ms or more
contact operations duration,
. 112 |SOEbuffersize - " ' |atleast 600"
] . : ~ Jevents
. ‘ ‘ 13 | Time stamping accuracy for. |{1ms
& SOE - L |
5 14 | Supporting Control of Devices | Two state &
: S S OoLTC capacntors‘
|15 | Downloading of RTU . . - 'Supported

-database from master statlon .

- 16 | RTU lnternal clock stability - 'Atle'ast 1 'ppm

17 :Nommal Powersupply'voltage 48V DC

= - 18 Compllance tocl 1.29.1 -
" | Transducer Protection
&

e e _/':;J\Efu.\

. . 7 fr) ¢ -
Sy A
5 X 3’ + /‘Jav"’fai, O
P . . Q 7
& o %\9’ .
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£
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. ‘;echnical Specifications for Upgradation/Expansion of o -
Existing SCADA/EMS System of NRLDC and SLDCs of Northern Region

==a= ] (NR-ULDC PHASE 1§ )
urEaRfars . . ;

- Table-2: List of Tests on Rruisic ¢
Test X Routine T Fielg
Nos. . DESCRIPTION QF THE TEs , Type test test | test
FUNCTIONAL TESTS FOR RTUISIC e |- - e
1. | Check for BOQ, Technical details, Construction & Wiring as’| - ‘ ’ [N
“_ ] per RTU/FRTU/SIC drawings - * L -} S R MR
Check for RTU database 8 configuration settings : . i R

2.
3. | Check the operation of all Analog inputs, Status input &
Control output points of RTU/SIC -
4. | Check operation of all communication orts of RTU/FRTU
5. | Check for communication with masterstations or master
station simulator for RTU/ FRTU. . .

8. |Testfor downloadin 9 of RTU database from Master station -
7. ) o
8

9

1]

Testfor RTU time 5 nehronization from Master ~ B
Test Power Supply,.Volt'age Margin, Ripple Levels and Short |

Clrcuit Protection . ) .
| Testfor RTU o, eration with DC ower supply volta e variation| .
Check for auto resioration of RTUonDC poWe,r'réeoveryﬂ after|
its failure n R . . ) .
11. | Testfor RTU/ FRTU diagnostic feature
.12, | Testfor RTU SOE feature . E . . : ¢ o
13. | RTU Analog accurac test for analog input : . R e
_14. | Transducer accuracy test o : N 1
15. | Testfor IEC 608705 -104, 61850 & Modbus protocoi
" im lemented ) :
16. | Testfor RTU internal Clock stabili ] : .
[ 17 | Testior RTU Noise level measurement . ' . -
-18.. | Test for Gontrof Security and Safet for Control out uts : ]

I 19. Other functionaﬂests as per technical speciﬁcaﬁon ) 1
o ~_jrequirements . - T L
-1 2p. | End o end test (between RTUT FRTU&MasterStation) forall [~ A
11O points - e N N .
o EMIIEMC'IMMUNITY‘TESTS FOR RTU/FRTU A i -
21. | Surge Immunit Test as perjeC 60870-2-1 R : .

Electrical Fast Transient Burst Test as per IEC-60870-2-1 -
Damped Oscillatory Wave Test as per IEC 60870-2-1
Electrostatic Discharge test as per IEC 60870-2-1.
‘Radiate ' netic Field Test as per IEC 60870-2-1

. _| DampedOscij latory magnetic Field Test as per IEC-60870-2-1 v

.__| Power Freguencz magnetic Field Test as per IEC-60870-2-1 |

_| INSULATION TEST FOR RTU/ ERTU - :
Power freguenc_:x voltage-withstand Fest as per IEC 60870-2-1
1.2/50 ps Impulse voltage withstand Test as per IEC 60870-2-1-
1 ;

Insulation resistance test : L i
ENVIRONMENTAL TESTFOR RTUI FRTU :
‘\\\
_\\. ;

Dry heat test as per {EC80088-2.27 2.5

Damp heat test 4

| 33| Cold Test as per

S per IEC60068-2-78
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Tethnical Specifications for Upgradation/Expansion of .
Existing SCADA/EMS system of NRLDC and SLDCs of Northern Region
t  {NR-ULDC PHASEll)

2 [

testing.”

. 4 Passing Criteria -

' : 117
Table-3: RTU Type Test Requirements
Test | Test Name EUT Test | Power Supply lle] Passing
Nos Status | Level | Points . Points Criteria
. CM DM - CM ¢
1 Surge Immunity Test | ON Level 2kv 1kv 2kV A
3
2 | Electrical Fast ON Level 2KV - 1kV - A
Transient Burst Test 3
3 | Damped Oscillatory. ON Level |. 25kV | = 1kV 25kv A
. JWaveTest . . 1 3 1 ) '
'4 | Electrostatic - - ON Level | +/- 6 kV in Contact discharge A
Discharge Test _ 3 | mode or+/-8KkVin Air
: o L. | discharge mode -
5 .| Radiated o ON Level | 10 Vim electric field strength A
Electromagnetic Fleld L3 B
. Test '
16 Damped Oscillatory ON | Level | 30 Al at 1MHz of magnetic A
i MagneticField Test [ - [ -3 .|field strength. . -
7 Power frequency | ON | Level | 30 A/m of magnetic fi Tield strength A
magnelic field A o=t 3 (Continuous duration sine wave) . -
|8. | Power frequency - OFF -1 1KVmmsfor 1minute | Nobreak |
I voltage withstand : - : down or
P S : flashover
shall.
1. ] . . - - . oceur
| 9 *1.2/50us impulse * OFF - F T No break
“|voltagewithstand -~ | .~ - | | . . g down or -
: : : . - 2Kkvp flashover
. . shall
L : : : oceur
1 Insulation Resistance |- OFE - | Measure -nsulation resistance | As per
: Test o - - using 500 V DC Megger before | manufact | .
U R & after Power Freq & Impulse |urer = -~
] - ] 1 - voltage withstand tests - standard
12 _Dr.y heat test ON - | Gontinuous operation. at 55° cl o
R AR C . Hor1B6hrs L
13 | Damp heattest =~ . ON. - at' 95% RH and 40°C for 16 hrs [
14 Cold test - ON - - | Continuous operation at-0° C for| 0~
) L ] . 96hrs
Note'

EUT - Eqmpment Under Test
2 CM - Cominon Mode; DM - Differential mode
- WO pints do notinclude Communication ports

0 - nofailure: normal performance within the spsclf fed limits

A : minor failure : temporary degradation or loss of function or performan
is self-recoyerable ss
5. Fupgct }on;\latest\ag\ per the sl nos. 1-18 of Table~2 shall also be done du;ﬁ'\;g hlype

/ S5 ay A wort /

W
{ Ay
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