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H = inertia constant of the machine
D = damping constant of the machine
Xd = direct-axis reactance
xd' = direct-axis transient reactance
xd' = direct-axis subtransient reactance
Xq = quadrature-axis reactance
Xq' = quadrature-axis (ransient reactance
Xq” = quadrature-axis subtransient reactance
Xl = leakage reactance

’ Td' = direct-axis transient time constant
Td" = direct-axis subtransient time constant
Tq’ = quadrature-axis transient time constant
Tq” = quadrature-axis subtransient time constant
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Communication System for SPP Project

The comununication system between SPP (The Generator) and EGAT shall be provided as follows:

- 1. In case of SPP Non-firm.

Voice communication between SPP (The Generator} and EGAT shall be provided as follows:

1.1 Subscriber line from Public Telephone Services or Others shall be provided for remote
revenue meter reading. (dial up networking)

1.2 Subscriber line from Public Telephone Services or Others shall be provided for Operator at
SPP generator control room to commaunicate with operator at EGAT's National Control
Center (NCC). (at teast | line for each control room)

1.3 Subscriber line from Public Telephone Services or Others shall be provided for connecting

facsimile unit at SPP generator control room.

The availability of all commugication systems stated above shall be better than 99% of the time.

2. In case of SPP firm and capacity not more than 5 MW,

The communication system shall be provided for the following applications.

2.1 Fortelemetering system

Subscriber line from Public Telephone Services (dial up networking} or leased circuit shall be
provided for remote monitoring of analog values (such as MW, MVAR, and etcs.) or status
points as specified elsewhere.
2.2 For remote revenue meter reading,
Subscriber line from Public Telephone Services or Others shall be provided for remote
revenue meter reading. {dial up networking)
2.3 For voice communication between SPP (The Generator) and EGAT
1) Subscriber line from Public Telephone Services or Others shall be provided for operator at
SPP generator control room to communicate with operator at EGAT's NCC. (at least 1 line
for each control room)
b) Subscriber line from Public Telephone Services or Others shall be provided for connecting

. facsimile umt at SPP generator control room.
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The availability of all comnunication systems stated above shall be better than 99% of the time.

3. In case of SPP firm and capacity more than § MW,

The communication systemn shall be provided between SPP (The Generator) and EGAT {according

to Dwg. No. TYP-COMM-SPP-01, and TYP-COMM-SPP-02) for the following applications.

3.1 For telemetering system

a) In case of capacity more than 5-20 MW
Data communication link shall be provided from Terminal Unit (TU) at SPP substation
and/or power house to Terminal Unif at nearest EGAT substation for transmitting analog
values (such as MW, MVAR and etcs) and/or status points as specified elsewhere from
SPP (The Generator) to EGAT's NCC

b) In casc of capacity more than 20 MW
Data communication link shall be provided from Remote Terminal Unit (RTU) at SPP
substation and/or power house to Terminal Unit at nearest EGAT substation for
transmitting analog values (such as MW., MVAR and etes) and/or status points as

specilied elsewhere from SPP (The Generator) to EGAT's NCC (Propagation delay time

shall not excess 40 msec.)

3.2 Teleprotection System. (In case of SPP Generators connect directly to EGAT Substation)
Communicalion channels and Teleprotection units shall be provided for teleprotection of high
voltage transmission line at the interconnection point (between SPP substation or power plant
and EGAT substation) as follows:

a) Primary Protection : Current Differential relay type shall be equipped with 64 Kbit/sec.
CCITT G.703 4-wires interface. (Dwg No. TYP-CR-03 Rev.1)

b) Back up : Distant Relay (Not require teleprotection)

3.3 Telephone System (PABX) and communication for remote revenue meter reading.
Voice communication between EGAT and SPP (by connecting PABX at SPP and PABX at
EGAT substation) shall be provided as follows:
a) Subscriber line from SPP's PABX shall be provided for remote revenue meter reading
(RMRY} at SPP substation and/or power station (one line for each metering unit).
b) Subscriber line from SPPs PABX shall be provided for operator at SPP substation and/or

power station control room to communicate with operator at EGAT's NCC and EGAT's

substation. (at least 1 line for each controt room)
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34

36

37

¢} Subscriber line from SPP's PABX shall be provided for connecting facsimile unit at SPP's
power stalion control room.,

d) 4W E&M tie line interface shall be provided for connecting EGAT's PABX and SPP's
PABX. (signalling shall conform to EGAT's existing E&M signalling)

Parly Line Communication System
Parly line desk set shall be provided for operator at SPP substation and/or power station

control room for communicate with operator at EGAT'NCC and EGAT substation control

rooin.

Back-up voice comnunication system
Public services such as TOT line, cellular mobile telephone and etes. shall be provided for

operator at control room SPP power plant as a back-up voice communication for item 3.3 {b)

The availability of all communication systems stated above shall be better than 99.9% of the

time.

Communication equipment

All the communication cquipments at both end of interconnecting point shall conform to

EGAT's specification.
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Device ng Function Trips tiote
25 Syrchronizing  check relay For 528
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5IN Ground  Overcurren? relay 528 32T
g3 Transformer  Faul? Pressure 328, 52T
=1 {Over Freguency ond Under Frequency relay B’
a7 Tronsformer DnIferenhul 528,527
2i/2IN Directi | Dsslonce refgy ( non —switch ) 528
ovailgb) poit ong clocking :
wiih bt fcu’h ator
27XM Loss of polential ufurrn relay
S0BF Currenl Cetector relay 524,528 D77
A3 3-Ammeter one per phose
v Voltmeter
W 8 VAR ‘Walt and Vor meter
_ 58 Synchronézing  switch
* Vs Voltmeter seleclor switch
KWH & KVARH Kilowalthour meter and Kilovarhour meler
LL Indicating lamp Ime
W B VAR TDR Watt and Var Tronsducer
z VTDR Voitage Transducer
F-TDR Frequency Tronsducer
RTU Remote Terminol Unit
FLC Power Lina Corrier  Equipment

Auxiligry Suppiy
AC Supply = 400/230V, S0HZ

DC  Supply Fog Contrcl and Protection = 125 vDC
DC Supply For RTO and PLC = 4B yDC
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0,  Voltage Harmonics

. HIIAY THD * Individual Harmonic Voltage
. {kV) (%) Distortion (%)
ODD EVEN
12,24 4 3 175
69 3 2 1
' 115 1.5 1 0.5
* THD = Total Harmonic Distortion
A
y
THD = - x 100 %
VI
Iﬂﬂ‘ﬁ V1 = (4336 Fundamental
aN = BUAY  Harmonic ; n = 2,..,N, N = 49
Vp o= us9ry nth Harmonic
Y. Current Harmonics
Maximum Allowable Harmonic Content (Current)
(In Percent Of Fundamental Current)
Total Current Harmonic Distortion (THD) < 5.0 %
Maximum Individual Harmonic Current (%)
n<il 12<n<16 17<n<23 24 <n <35 36<n
0ODD 4.0 2.0 1.5 0.6 0.3
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MEA Distribution System (12 or 24 kV)

Distribution Line

. , Visible Air Gap

| Single Pole Disconecting Swictch
i or Lockable Gang Swilch
1
]

l 5
.

Drop Fuse or
Power Fuse

WhD Varl

Cogenration or Residue Power Producer

Eﬂ Interconection
Breaker

{ ®r

w

3

:“33 )

VT

O

73

—{ Bk

Isolation

VAN
\Wi_ Transfarmer

!

:

SES

5 524 Generaliol

S ER

\v4

Load

n Breaker

Figure 1 Typical Distribution Interconection

Device no. Function Trips Note
25 Synchronizing Check —e For 52B
byr2v Overvoltage and Undervoltage 52B

50/51 Phase Overcurrent 528,527

59n Zero Seguence Overvoltage 528, 527

67 Directional OverCurrent 52A 0r B

81 Over Frequency and Under Freguency 528




MEA Transmission System [69 or 115kV]

Tranamission Line

Meiropoliten Electriclly authority

Cogeneraiicn or Resldue Power Producer

Dlstence or llne Currenl Differentis] Relay
and Direcllenal Overcurrent Relay

o

e

Vislble alr gap and
lockable Disconnecting
Switch

S .
SN T

i\ WHD ==
3

a (/59/
o . \ 27
e T 1

4

Interconnection ‘4@
EEE Breaker
1
TR
VT

YarD

LA
——e c:l
83 A _:lsolation
N Y Y Transformer
T ~g 13 3 1
il O
3 E
82T
52 @ Generation Breaker 25
—
AAAAAA .
) ¥
S
load
Figure 2 Typical Transmission Interconnection
Device no. Function Trips Hote
25 Synchronizlng check - Feor BEB.52A
58/27 Overvoltage and Undervoltage 528
50,/51,51 Phase Overcurrent 528,527
51N Ground Overcurrent 528,527
a3 Transformer Feull Pressuse 528,527
81 Over Frequency and Under Frequency 52B
g; Transformer Differentln} 225.521'
Drectional Overcurrent 2 . ’ .
21 or B7L Distance or line eurrent Dliferential 52  1ine 69/115%Y
WNote. 1. Power Producer shall provide adequate space for Metropolitnn Electricity Authority |

to Install & terminal stalion with locel substation of up to 3 trensformars of 60 MVA

Requlre communication channel be instalied as port of the prolective
scheme to remictely send lo the control center
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AU, Current Harmonics
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PEA Distribution System (22 or 33 kV)

Distribution Line

Visible Air Gap
Single Pole Disconecting Swicich LA
of Lockable Gang Switch —* "l

Drop Fuse or
Power Fuse

X

Interconection
Breaker

CTg

Lol A Isalation
\ﬁ__ Transformer

T
¥
§

Load

|

E;]

|

52A

!

Generalion Breaker

Figure 1 Typical Distribution Interconection

Device no. Function Trips

25 Synchranizing Check _
59/27 Overvoltage and Undervoltage 52B
50/51 Phase Overcurrent 528 ,52t
59n Zero Sequence Overvoltage 52B 52T
67 Directional OverCurrent 52AorB
81 Over Frequency and Under Fraquency 528

68 Voltage Relay Block Closing Circuit While Deenergize

=
(D

For 52B

For 52B




PEA Transmission System (69 or |I5kV.)
- Transmission Line
] I Option for locol substation
- :
: Distance Relay 3 Distance Reloy ;¢#¢(\ﬁ'
x 1 L/\.‘..
; cr-; | A
E o
| I A ,
i
| 1 .
| L b A
i Pravincial Elsctricity Autharity
! e e e e - e . e - e e —— e — . ——a
: Cogeneration or Residue Fower Producer visible Air Gap and
' Lockable Discannecting
. ( Switch
J (..
<
I
A *
V(Y_f t 3
>_,._3 : ]
%0 v s . 27
8N or - . .
Interconnection i
[528] Breaker -
3
- ® @ —
- vT
Ll.l
ﬁ Isolation
VAN Transtormer
3 !
T
527
E’-" Generation Braaker
"R
Loud
Figura 2 — Typical Transmission Interconnection
Device no. Function Trips Note
25 Synchrorizing Check — For 52B
59/27 Overvoltoge and Undervotiage 528
50/51,5 Phase Overcurrent 528,527
S5iN Grownd Overcurrent 528,827
63 Tranaformer Foult Prassure 528,527
g1 Over Frequency und Under Fregquancy h2e
ar Transformer Diffsrential 528,527
&8 Voltoge Relay Block Closing Circuit whiis For 528
Deenergize
NOfB_. I. Power Producer shall provide adequats space for Provincial Electricity Authority to instol
- @ terminal station with local substotion of up to 3 tronsformers of 40 MVA.
2. Reguire communication chonnel be instailed as port of the protective schame to remotely
5 send to the control center.




