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Communication Equipment Specification for Teleprotection System

nitwinsugiin
e m_—— Specification No. : CDD-TELE-IPOO1 Rev.1

Communication Equipment Specification for Teleprotection System
1. GENERAL.

1.1 These specifications cover the requirements of communication equipment for PEA’s
teleprotection system. The equipment shall be designed for relay protection and
communication between 115 KV substations. All of equipment shall be installed in
Closed Rack. '

1.2 The equipment shall be capable of simultaneously transmitting and receiving signals
between the line protection equipment or substation protection equipment provided
at each substation. |

13 The equipment shall be designed with consideration of the substation environment,
and be consistent with protective relay requirements.

1.3.1 The equipment shall meet all current relevant requirements of the |EC standard
for transient voltage withstand. -

132 The equipment shall meet all current relevant requirements of the IEC standard
for RF! susceptibility.

133 The system shall be constructed and installed for-operation under ambient air
temperature up to 55° C or better and relative humidity up to 85%.

1.4 The equipment shall have fully drop, insert and non-blocking cross-connect at least 4
directions fully non-blocking at 64 kbps granularity flexibly among all line interfaces
and tributary interfaces.

1.5 The equipment shall be capable of being expanded or modified in the field as system
needs require.

1.6 The channel modules shall be capable of being inserted or removed while the

remainder of the system is in service.
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Communication Equipment Specification for Teleprotection System
Specification No. : CDD-TELE-IP001 Rev.1

2. Standard Compliance for Teleprotection System

21

22
23
24

The Ethernet standard and defines the physical layer and the media access control
(MAC) of the data link layer for wired Ethernet networks, generally as a local area
network (LAN) technology. : IEEE 802.3 standard '

Surge withstand capability (SWC) tests for relays and relay systems. : ANSI C37.90.1
Design tests for relays and relay systems. : ANSI C37.90.2

An optical interface for use between teleprotection and digital multiplexer equipment.
: ANSI C37.94

3. COMMON EQUIPMENT SPECIFICATION

31

3.2

o Terrninal Inerface of Equ

311 Line Terminal Interface (Packet base Ethernet) of the equipment shall be
available with either electrical or optical interfaces.

3.1.2 Ethernet interface (Network Side) : .

- Standard . 2 ports on 100 BASE-Tx or 1000BASE-Tx and 2 ports on
100BASE-Fx or 1000BASE-Fx which both according to IEEE
802.3 or 802.3u or better. '

- Connector . RI-45 for UTP CAT5e according to EIA/TIAS68 standard or better.

- Wavelength . 1550 nm or 1310 nm or 850 nm '

313 Ethernet interface (Access Side)

- Standard . 100BASE-Tx according to IEEE 802.3 or 802.3u or better.
- Connector . RJ-45 for UTP CAT5e according to EIA/TIA568 standard or better.
Tri Interface Uni

321 Relay Transfer Trip Interface

- Input : Optical isolated keying
- Output : Optical isolated 1A continuous Transistor or contact
- Functionalities

- Each input/output command from and to protection relay
shall be voltage interface via normally open floating

ﬂﬂﬂi)ﬂﬂLLUUizUUaBﬁ’ﬁ
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Communication Equipment Specification for Teleprotection System

eiimigire
Specification No. : CDD-TELE-IP001 Rev.1

contact. Fach command shall be programmable total
transmission time between 4-30 ms for Blocking, Direct
Transfer Trip, Permissive Transfer Trip and shall work
independently and simultaneously.
The equipment shall be versatile enough to offer point to
point and point to multipoint teleprotection schemes.

: Input contact bounce overrides (additional time) fixed or
adjustable.

- Output hold delay (prolong time) 3-100 ms adjustable.

: LED status for each Input/Output Operation

3.2.2 64 kbps Codirectional Interface

- Bitrate : 64 kbps + 100 ppm.
- Coding : Conform to Section 1.2.1.1.5 of ITU-T Rec. G.703
- Pulse shape : Conform to mask of Figure 5 of ITU-T Rec. G.703
- Impedance : 120 ohms

3.23 RS$-232 asynchronous data module (V.24)
- Bit rate : 9.6 kbps per channel
- Data interface : RS-232, ITU-T V.24
- Signal Required  : Tx, Rx, CTS, DCD and Ground Signaling
3.3 Power Supply Unit ‘

3.3.1 Equipments in the system shall have power supply available for -48 VDC

3.3.2 Power supply unit must have redundant unit

3.3.3 Failure of one power supply source shall not affect the operation of the
equipments, chassis, even if fully loaded with channel modules.

3.4  Alarms

3.4.1 When single component failure occurs which may cause false trip or transmitter
failure or received failure, or loss of power supply, alarm shall be given. Any
signal which causes false trip shall be blocked '

342 The equipment shall have LED indicator for display the major and minor alarms

for each module.

neseenkUUsTUUARANS Page : 3 of 4
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Communication Equipment Specification for Teleprotection System
Specification No. : CDD-TELE-IP001 Rev.1

4. LINE PROTECTION SCHEME

The network of equipments shall support alternative path protection feature gives the

equipment able to detect an optical fiber cut or loss of Ethernet frame on working path in a
ring network after that the equipment shall switch the affected channel data to the
protection path. (Around the opposite side of the ring)

5. OPEARATION AND MANAGEMENT SYSTEM

51

5.2
53

54
5.5

5.6

5.1

5.8
59

The fault management shall be used for monitoring and diagnose the alarm, event and
abnormal status of the equipment. The System shall operate in real time manner and
the historical data shall be collect and retrieved. |

Security Management shall be set User ID and password.

The configuration rﬁanagement shall be configuration of modules and interfaces,
equipment provisioning and inventory management.
The management system shall have system events log

The management system shall store all modules and interface settings such that no
manual reprogramming is required when replacing a faulty module or interface. It
should also be possible to upload the complete chassis configuration, including all
settings, to a file that can be saved on disk.

The management System including its hardware and software license shall be capable
of managing all proposed Communication Equipments for Teleprotection.

All necessary license of components or sub-module including basic license, add-on or.
any special if required shall be stated in clearly details.

All license’s project shall be registered in Provincial Electricity Authority (PEA).

Local craft terminal software management shall be included.

510 The equipment shall be configured and managed via Locat craft terminal.

P
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Specification No.: CDD-DC-REC-001

1 Scope
1.1 These specification cover DC Rectifier equipment and accessories to be installed and

connected to communication equipement, i.e. SDH, DWDM, Core Router, Access
Router. The requirement of battery to be used with Rectifier is defined separately
from these specification.

1.2 Engineering document regarding the system sizing/calculation to demonstrate that
selected rectifier set and battery ‘are be able to handle the operation of the
communication equipments for each type of node/site shall be submitted.

2 Standard
The manufacturer or product of rectifier shall be complied with the following international
standards;
2.1 1SO 9001
2.2 EMC: Such as IEC, FCC or EN
2.3 Safety: Such as IEC, EN or UL

3 Principle Requirement for Rectifier
3.1 General ‘

3.11 The Rectifying equipment shall be used with a full float operating battery
bank. It shall have facilities for float charging, manual charging and automatic
equalizing charging of the battery bank. The voltage level at each operating
mode can be adjusted at 2.15 to 2.25 Volts/cell (Float charge) or as
recommended by battery manufacturer.

3.12 Automatic equalizing shall be provided. It shall operate upon restoration of
the AC. Main failure. A 30 second main failure should not cause spurious
operation of automatic equalizing.

313 Equipment furnished shall be standard product of the manufacture.

314 All other associated auxiliary and accessories, though not listed in the
specification, if necessary for complete function shall also be furnished.

315 The rectifier system shall be equipped with supervision unit which allows the
users to configure, monitor and control the system including all rectifiers,
and battery bank. The supervision unit shall record alarm event history and
system operation data in memory. The supervision unit shall equip with
interface port to allow locally configuration and remote management. The
unit shall support SNMP protocol for network element management

purpose.
Communication Network Design Division Q\LJ Page: 1 of 4
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3.2 Technical Performance

3.2.1 Charge mode : Floating charge
. Equalizing charge

322 Input Characteristics
Input voltage . Nominal 220 VAC £10%, 50 Hz
Power factor . 2 99% at full load.

Efficiency - 2 95% at typical.

323 Output Characteristics
Output voltage to equipment . -48 VDC nominal, positive ground

324 Control panel and alarm

The control panel and atarm shall comprise the following;

3.24.1 LED status display and LCD display of output voltage and current
or better

3.24.2  Charge mode selectable.

3243 Adjustment of charge voltage.

3244  Audible and visible alarms for battery low voltage (which is
adjustable), AC mains failure, rectifier and charge failures, DC fuse
failure, battery fuse failure, battery failure, environment over
temperature failure and battery temperature sensor failure.

3245 Relay or non-relay contacts for external alarm at least 4 alarms of
such failures shall be provided for remote monitoring purpose.

3.24.6 Automatic/Manual battery test: The result of tests will be stored
in the internal memory and be able to remote monitor over
internet.

33 Design

3.3.1 The rectifier unit shall be of the modular design, N+1 redundancy, switch-
mode type, easy to setup and maintenance, maintain of high reliability,
compact and light weight.

332 The system shall be able to expand the capacity by adding the rectifier
module.

333 The rectifier unit shall be easily terminated by plug-in system. Control
accessories and all adjustment devices shall be easily accessible.

3.34 Each rectifier unit provided shall be able to operate in paratlel and shall
have facilities to share load.

3.3.5 The equipment module construction (rectifier unit, alarm panel, control
panel and distribution panel) shall be design to mounted in the 19”7 rack
cabinet.

Communication Network Design Division 0},_, Page:2of 4
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3.3.6

337

338

339

Temperature compensation: The correct charging voltage of a battery tO

maximize its charge and life expectancy is dependent on temperature.

Battery bank shall have temperature sensor remote to rectifier to control

charging voltage correction.

The capabilities of the supervision unit which shall be controlled by its own

system or interfacing with PC shall provide not less than the following:

337.1 Select float or equalizing function in the system.

33.7.2 Programmable battery test levels: time, amp-hour and end
voltage for determining batteries test result.

3373 Alarm monitoring and alarm reset for system input/output
voltage, output current, and battery temperature.

When the main power restored after failure, the charger function shall be

automatically charge the battery at a constant voltage not exceeding 2.40

volts per cell (57.6 volts at the end voltage) or at the voltage recommended

by the battery manufacturer.

Operating ambient temperature: The equipment shall be used in 0°C to

45°C with natural convection cooling or 0°C to 50°C with forced air cooling

(fan cooling) at 100 % power output continuously.

34 Protection

34.1 The equipment shall be provided with a current limiting and soft start-up
circuit to protect the equipment from being overloaded.

3.4.2 A DC high voltage shut down facility shall be provided.

343 Input and output transient suppressions shall be provided to protect the
rectifiers circuit.

344 To withstand AC. Transient voltage and surge current from incoming main,
the transient endurance should be not less than 2 KV.

3.4.5 The rectifier module shall provide “Over temperature protection”. Only the
rectifier module, in the case of over temperature, shall disconnect from the
system.

3.4.6 An automatic Low Battery Disconnect shall be provided for the batteries to
protect critical loads from low voltage and prevent battery over discharge.
The operating voltage level can be adjusted at 1.75 to 1.85 V per cell.

347 The rectifier system shall provide symmetry measurement. The total battery
voltage is divided into equal parts and compared with adjustable limit.
Continuous measurement is to detect thermal runaway at an early stage.

348 The following component shall be provided for protection of the
equipment.

Communication Network Design Division OI\J Page: 3 of 4
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3.4.8.1 Input: Fuse or circuit breaker shall be protected against overload
current or internal short circuit.
3.4.8.2 Output: DC. Output fuse or magnetic circuit breaker shall be

provided.
3483  Sub circuit: Suitable type of protective fuse shall be provided.

4  Acronym List

Acronym Definition

IAC Alternative Current

DC Direct Current

DWDM Dense Wavelength Division Multiplexing

LCD Liquid Crystal Display

LED Light Emitting Diode

MTBF Mean Time Between Failure

PEA Provincial Electricity Authority

SDH Synchronous Digital Hierarchy

SNMP Simple Network Management Protocol
Communication Network Design Division Page : 4 of 4
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ANANUIN 1
Network and System Configuration
Diagram (Loop 3)
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AMANUIN 2

Schedule of Requirement
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Installation of Commmunication
Equipment for Teleprotection

System
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Acceptance Test Guideline



Mudngenfordndiguniniieansdmiuszu Teleprotection wasasiun1ssruivivuu Closed Loop Hamniilwieaadlmi 2

suInenisnagausUnsal (Acceptance Test Guideline)

mivedeugunsalfesiiiitenisnaaeunseunquet ol

YaUITAIRNITVAGEY
1. avwasumnudeuieslunsindinsnsisdeunsinssludinenn asvi
Labeling/Marking
2. a519epUTIUIY YSnaisusing 9 fiszysu Bill of Quantity (BOQ)
3. mmaaumsv‘hmumaaqﬂnmﬁ/mﬂ%amia/izw Management System

1. vidansnadaugunsaldeansdmiussuu Teleprotection

1.1 aanaeumsinnszuulnih (3 Ussneudsuunnsiiuans slanglnih sudeudes
Tums@néia n13An Label/Marking #ing 2 Taefinrsansmfuuuuiniagunssd (Shop
Drawing)
1.2 svasumsinssgunsalludgunsal Ussnaudie audeufeslunsinds sumians
fasa m'ﬁszmamm%'aummzaumu@jﬁaﬁwﬁ"’a
1.3 psraaeugunsaidoansdmiuszuu Teleprotection lnsfivhdiasng 9 sgraleedwioluil
131  @sI9d0UNSANGS Card ASIMIULUY Layout
13.2  a599d0ununeay Serial Inaisuifisusening Tudsves, Serial Number uuga
gUNIniasa uae Serial Number fignusiru Craft Terminal Software

133 a399@uszuulfURn1s (Operating System) lngmsiadeau Version, Software
Feature ASUMUAIM BOQ

1.3.4  m539@9UMMSWNIUYE Main System Module 1 Controller Card, Line
Card/Interface Card Ethemnet Module, Power Supply Module wariu SRGHRERN
vinsviadeu Port Uszanvieing o iRasauvimun

1.3.5  vmdau Functional Test / Response Time / Redundancy Qﬂﬂsiﬁgaa’ﬁﬁm%
J¥UU Teleprotection

| 1.4 ssedeumsifeusiestwinsgunsailudsgunsaidnaiesnelu Loop visaodu



A1ARNUIN 5

Equipment List or Bill of Quantity
(BoQ)



A19705U 3R BILL OF QUANTITY (BOQ)
nudadaniauinnsqunsaidamsdmiuszuy Teleprotection

) o . ‘
Wesassunsdelnuuy Closed Loop flanniflwihasasiumi 2

Communication Equipment for Teleprotection System Nodes :
Description Quantity Unit Unit Price Amount
Material Construction Total

1 |qunsel Teleprotection Set

1.1 [Power supply unit (-48 Vdc was -125 Vdc) Each
1.2 |Ethernet Interface 100 or 1000 Base-Fx Port
1.3 |Ethernet Interface 100 or 1000 Base-Tx Port
1.4 |Ethemet Interface 100 Base-Tx Port
1.5 |Relay Interface Port
1.6 |64 Kbps Codirectional interface (G.703) Port
1.7 {C37.94 Optical Interface (Multimode) Port
1.8 [RS-232 asynchronous data module (V.24) Port

2 |gunsafusznaumsiods Set

3 |19" Rack 42 U Each

4 |vnaou uasnideusiossuy Set

5 |Computer Notebook Each

6 |Bun (@i Lot

sauniuitu

mEyasuAn 7 % Wuly

- b2
saunduduviedu
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Statement of Compliance



A29819A19519 Statement of Compliance

daf1vuAYes nHA.

AsEausuTBn1KuA

compliance non-compliance

redeluenans
daiauanumaiin

AasurBiiudy
(Remark)

LLUULﬁ)ﬂﬁ'liﬂi‘&'ﬂ’Jﬂi"lﬂW%S

Lisnasuuuynglanaisiznagin...

od |
LUN. KU,

sy d
2.Auantivesjiutelaus..

2.1..

22.

- - oa
Reulvuszmasifiuda

1 auauiAvasissarazsiaunsm...

(NLRY)

1.

.....

2. WBULURAMTIANN

3. MANNAINSIAMI

3.1..

3.2.

awa...

.......
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WUU Equipment Rack
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“zy,ﬁyﬂms%'nm%'agaﬁvflummé’u (Non-Disclosure Agreement)
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