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V-PLC9000 Product Series .

V-PLC9000 Product Series is family of devices:

* Universal PLC terminal VP-9UPT
* Analogue channel terminal VP-9ACT
» Teleprotection signalling terminal VP-9PST
* Coupling devices VP-9COD

» Excellent base for future development activities



V-PLC9000 Product Series .

The platform, representing the base for design of
various devices with different functionality

» unified mechanical design

* unified power supply system

* unified system of internal communications
 unified parameterising & diagnostic system

» unified technology (VP-9DSP, VP-9CPLD)

* unified HW (VP-9DSP platform & VP-9PXYZ module)



V-PLC9000 Product Series .

Mechanical Design

« Standard 19" housing
 EMC design of housing

 Dimension of modules:
6U X 5(1 O)HE X 220 Minm j 483 mm (standard 19" housing)

e |nstallation on the floor-
mounted 19" rack or into
the cabinet with 19" swing
rack

 All connections from the
front side

266 mm (6U height)

299 mm
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V-PLC9000 Product Series .

Mechanical Design
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V-PLC9000 Product Series .

Power Supply System

» All power supply sources
supported

« Redundant scheme of
power supply supported

* Distributed internal power
supply system

» EXxcellent design of power
supply modules

power supply modules PSHY:

: Uin=115/230V AC
: Uin=48/60V DC
Uin =110V DC

Uin =220V DC

Uin =24V DC

pply module

Y =
Y =
Y =
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PSHY Power su

single power supply

Pply module
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doubled (redundant) power supply



V-PLC9000 Product Series .

Parameterizing & Diagnostic System

» PC based parameterising & diagnostics system

» User friendly Graphic User Interface (GUI)

» (Central parameterising & diagnostics module: CPDM module
* Local or remote access to the equipment



V-PLC9000 Product Series .

Parameterizing &
Diagnostic System

10 Mbps serial bus

CPDM Programm. & diagnostic module

PSHY Power supply module

» (Central parameterising and
diagnostics module VP-9CPDM,
providing local and remote PC single power supply
access

* 10 Mbps serial bus providing (" Tobps seriaibus >
Internal communications

CPDM Programm. & diagnostic module
PSHY Additional power supply module

PSHY Basic power supply module

doubled (redundant) power supply



V-PLC9000 Product Series .

Parameterizing &
Diagnostic System

Software

Multi-language support
User friendly

= Y-PLC9000

V-PLC9000

SYSTEM

SYSTEM

Active applications

e

YP-9PST
REMOVE

T

PARAMETERS

P

.
YP-9UPT

CONFIRM

OMC system 3.67
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V-PLC9000 Product Series .

Technology

» Extensive implementation of Digital Signal Processing (DSP)
and Complex Programmable Logic Devices (CPLD)

» EXxcellent repeatability of DSP based characteristics in serial
production

» EXxcellent temperature and time stability of DSP based
characteristics

» Easy programmability
» Compact design
 EMC compatibility and safety



V-PLC9000 Product Series .

Hardware — DSP Platform

 DSP platform based on C6 family of DSPs from Texas
Instruments (TMS320C6203)

* Processing power of 2.4 BIPS

* VP-9DEM DSP baby board



V-PLC9000 Product Series .

Hardware — VrE-QPXYZ Module
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V-PLC9000 Product Series .

Hardware — VP-9PXYZ Module
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V-PLC9000 Product Series .

Up to 6 analogue (aPLC) SRS | prsewmeran | I
channel. and/or 1 digital (dPLC)

2o K | e o $ D= [
channel s 211111/ »
Single-step modulation s 5| ke L e L [ e
Peak Envelope Power (PEP) T

of 10 W, 20 W, 40 Wor 80 W —H

protection ..
Extended RF range: s 3o VP-IPRIA o B o C

from 20 kHZ tO 1.000 kHZ pié}}gg% internal digital
Full programmability without | [LRORXYS s s
any change of hardware =

IEC 60495 (1993-09) compliant [N | Sl | 3

data, VP-9DIX (MODEM)

VP-9CPDM O<mup PC -local

and
diagnostic  Cummp 22
co

VP-9SFC

Easy integration of teleprotection s | W Al

module (option)

signalling function (PSE 7) VP IPST A worr

protection to all { VP-9PSHY

mmmmmm ds modules power supply
auxiliaali's <—>O VP-9PRIA or B or C ) powl;issilfpply ( source
signals €4—— VO module power supply module rthi
(to/from ol 1.ng
brotection bus ; (housing)
rela




V-PLC9000 Product Series .

¢ MOdUIar deSIQn ® other equipment in the 19" housing ®

» Extremely compact
design

standard 19" blind plate

of minimal 3U height

V-PLC9000
COM System

VP-9PXYS module
VP-9PMES module
VP-9PMPS module

VP-9PTLF
VP-9RFPA
VP-9PRLF
Universal slot
Universal slot
Universal slot
Universal slot
VP-9CPDM
VP-9PSHY

standard 19" blind plate

of minimal 3U height

® other equipmentin the 19" housing ®

OP-Risba 9-en



V-PLC9000 Product Series .

aPLC Channel ~ pilot

data (AGC & synchronization)

sancars [
e “standard’ or

—_—t—{> Hz

"speech-plus” version 200 300 3720 3852

 Triple AF 4-w interface STANDARD aPLC channel

* Full programmable
universal telephone
_ " ' signalling & pilot
interface ("speech-plus data (AGC & synchronization)

version oy ==
band

200 300 EI ‘5 3720 3852

fsT

SPEECH-PLUS aPLC channel



V-PLC9000 Product Series .

PSE 7 command signals

dPLC Channel errrel \

(e
PILOT of dPLC channel D
(AGC & synchronization)

& PSE 7 GUARD

S01
S02
> S03
> S04

BW(d) = 4kHz, 8kHz, 12kHz or 16kHz

* Programmable frequency

i

bandwidth BW(d) and - —t>
: : : 0 1500Hz 125Hz  3685Hz fdT
transmission capacity C(d) 310Hj |- t (tiz, Btz
. . o 2 16kHz)
* Wide range of digital 218K
Interfaces frequency plan of dPLC channel
* Multi-purpose use provided
by external access [ speech [ data Bl overhead

mU|tip|eX6r (AM UX) capacity of dPLC channel; up to 96kbps

multi-purpose use of dPLC channel (AMUX)



V-PLC9000 Product Series .

dPLC Channel

» Bandwidth BW(d) in kHz: 4,8, 12 0r 16
* Transmission capacity C(d) in kbps: 9.6, 14.4, 19.2,
24, 28.8, 32,48,

56, 64, 72 or 96

 Maximal C(d) regarding to the BW(d):

BW(d 4 kHz: C(d)max = 24 kbps
38 kHz: C(d)max = 48 kbps
12 kHz: C(d)max = 72 kbps
16

)
W0~
) KHZz: C(d)max = 96 kbps

W(d
W(d
W(d



V-PLC9000 Product Series .

dPLC Channel

» dPLC channel efficiency Eff in bits / second / Hz:

Eff (bps/Hz) = C(d) (bps) / BW(d) (Hz)
* Higher the Eff, higher the sensitivity to noise !

» Basic rule for dPLC link planning:

Minimize Eff!
(Maximize BW(d) and minimize C(d))



V-PLC9000 Product Series .

dPLC Channel

» Digital interfaces: "baby boards”™ DIU, DIO
and DIA

DIU: RS 232, V.35 and X.21
DIO: G.703; co-directional
DIA: G.703; contra-directional
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Slovenian Institute of
Quality and Metrology

List of Type Test Reports and applied Standards

F s E— —
LOTT200 O VEAUSL, / CETGHIE f 725/ TYPE TEST REPORT
—{ APPLIED STANDARDS |
REPORT No. Test Domain -
| I
St. / No. A b | ¢ |
P223-0002/12 T223-0160/04 Functionality | IEC/EN 60495 (2™ Edition, 1993-09) v
Podatki o izdelku / Identification of product T251-0111/04 | IEC/EN 60495 {Em Edition, |{.J"-J3-[}{J_},' l
_ _ EN 300 386:2001: EN 55022; [EC/EN 60255-22-1;
Communication system and universal PLC Terminal |EC?EI-; ﬁ?}ug{ila ?.;TS; R';E]}E3N1r?.u T
Model: VEESTA: V-PLC9000 / VP-QUPT [EC/EN 61000-4-2 (GOST R 51317.4.2)
A S— [EC/EN 61000-4-3 (GOSTR 51317.4.3):;
Leto izdelave / Year of manufacture > . EMC IEC/EN 61000-4-4 (GOSTR 51317.4.4);
2011 T251-0338/05 [EC/EN 61000-4-5 (GOST R 51317.4.5);
— IEC/EN 61000-4-6 (GOSTR 51317.4.6):
roizvajalec /| Manufacturer IEC/EN 61000-4-8 (GOSTR 51317.4.8); o
VEESTA World Company IEC/EN 61000-4-11 (GOSTR 51317.4.11):;
No. 21, Parastoo Alley, Arasbaran Street, 15416-49911 Tehran, IRAN [EC/EN 61000-4-12 (GOSTR 51317.4.12)
Narocnik preskusa / Test ordered by - — - o
VEESTA World Company AL [EC/EN 60950-1:2001 (1* Edition);
1_Hn. ;1]; F_’a[astﬂﬂ AJley.ﬂasb%:an_.PSteeLFlﬁdiE}.d?Q?;iT Tfhﬁn,_i RAN T223-0318/09, ' Safety IEC/EN ﬁmI;S_E,:;gm ' o
Fsla preskusa in upostepant slandardly/predpisi ( Furpose of (50 and rélaled stanaond spec r_,ﬁ4 if1omns ﬂjmnﬂﬂd]nenl-z l H .
See Annex 1 to the Certificate
! ey wiiido | [EC 60068-2-1 (1990); IEC 60068-2-2 (1974);
Poroéilo o preskusu - $t. in datum izdaje / Test report - No. and date of issue T223-0143/04 .y : IEC 60068-2-3 (1969); IEC 60068-2-6 (1995);
. i ; nvironmental | TEC 60068-2-18 (1989); IEC 60068-2-27 (1987);
See Annex 1 to the Certificate Exposures | [EC 60068-2-30 (1980); IEC 60068-2-32 (1982)
Ay - dad 22 T212-0230/10 IEC/EN 60721-3-2:1997; IEC/EN 60721-3-3:1995

Upomba / Hemark

Mapa predmeta 5t. / Subject file No. .
C20040224, C20060558, C20051303, C20091623, C20101485 Approved by Gregor Schoss CQ’QU_»)-‘S/

Ljubljana, 2012-01-05 bt did it g bt B Podpis pooblastene osebe [ Authorized signature
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TrZagka cesta 2, 51-1000 Ljubljana, Slovenia tralogy
"t +386 14778 100 * f: +386 1 4778 444 * e: info@sig.si * http:/fwww.sig.si ' rata
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V-PLC9000 Product Series .

Analogue Channel Terminal

location C

(management site)

VP-9ACT

o[~ ]

PABX MODEM

location B location A

(energetic site)

HV power line

TCC CCT

VP-9COD VP-9COD
VP-9UPT VP-9UPT
aPLC aPLC
communication channel channel
link |
FXS
VPOPST VP-9PST 'ﬁ' MODEM
‘ |
PR PR RTU EH
——

VEESTQ



V-PLC9000 Product Series .

VP-9PST Teleprotection Signalling Terminal

* F6 modulation; guard tone / command(s) tone

» Up to eight protection commands, transmitted in different priority
schemes

* Flexible frequency plan

* Direct trip, permissive trip and blocking protection schemes
supported

» Easy integration into any channel of VP-QUPT or into VP-QACT
* |ntegrated maintenance speech channel
» |EC 60834-1 (1999-10) compliant



V-PLC9000 Product Series .

Technical Data

e [ransmission times:

Direct: < 20ms
Permissive: <15ms
Blocking: <10ms

» Security / Dependability
Direct: 10° /104
Permissive: 10-4/10-°
Blocking: 10-9/10-°



V-PLC9000 Product Series .

Command Transmission Priority

« 3l /4l three / four independent (no priority) commands
 OP siXx commands, transmitted in priority scheme
o 22 two priority groups of commands,

each group contains two independent commands

o 42 four priority groups of commands,
each group contains two independent commands
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V-PLC9000 Product Series

Operating Frequency Plan

command signals
"\

(\—NM# \
OO0 c
ANND N
GUARD & data A QD QL
(POGS B) ' (POGS A)

I:I operating frequency range l:l

fe 120Hz fc 3720
(POGS=B) (POGS=A)
360Hz |, | (n-1) x 120Hz L) 360Hz

60Hz 60Hz
;E‘ BWs (PSOT) ﬁ

GUARD & data

—t—T>Hz

VP-9PST: General frequency plan; nmax = 16

PSE 7 command signals

/\\
(\—Nﬂﬂ' QD\
QOO O -
PILOT of dPLC channel NnHOOhN n

(AGC & synchronization)
& PSE 7 GUARD

- ——1>Hz
0 1500Hz 125Hz 3685Hz 4kHz,
8kHz,
310Hz |- ¥ 15 x 125Hz ,4 12k Hz
2185Hz or
A A 16kHz

VP-9PST: Frequency plan — integration into dPLC
channel of V-9UPT PLC Terminal



V-PLC9000 Product Series .

Teleprotection Block Diagram

VP-9PMEE module

handset <—»0O | maintenace speech channel

VP-9MALI triple 4-w AF interface |C

VP-9TPS Function

OO

vy

protection
TR | VP-9PRIA,VP-PRIB,VP-PRIC
and . I/O module
auxiliary
signals

(PR, PLC, SCADA)

System modules (VP-9CPDM and one or two VP-9PSHY) not shown!

4-w AF
line port

VEEST@



V-PLC9000 Product Series .

VP-9PRIX I/O Module

* Up to three PRIX I/O modules of version
VP-9PRIA (2 IN/6 OUT), VP-9PRIB (4 IN /4 OUT) and/or
VP-9PRIC (6 IN/ 2 OUT)

» Universal binary Inputs / Outputs
* |nputs: optocoupler

» Qutputs: solid state relay (MOSFET) or electro-mechanical
relay (EMR); programmable

» Single component failure protection design



V-PLC9000 Product Series .

VP-9PRIX I/O Module - Input Design

VP-9PRIX module
(VP-9PRIA, VP-9PRIB, VP-9PRIC)




V-PLC9000 Product Series .

VP-9PRIX I/O Module — Output Design

VP-9PRIX module
(VP-9PRIA, VP-9PRIB, VP-9PRIC)

-------------------------------------------------------

PPPPPPPPPPPPPP
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Slovenski institut za
kakovost in meroslov)e

Slovenian Institute of
Quality and Metrology

V-PLC9000, TPS Type Test
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ANNEX 1 to Certificate of Test No P223-0001/12

List of Type Test Reports and applied Standards

L0 O VEHUSK, / CETGHNE f 725/

TYPE TEST REPORT

=

Test Report No.

APPLIED STANDARIDs
Test Domain

St. / No, |
a b ¢
P223-0001/12
T223-0234/06 Functionality IEC/EN 60834-1 (2™ Edition, 1999-10)
Podatki o izdelku / Identification of product =
EN 300 386:2001; CISPR 22; EN 55022,
Communication system and Teleprotection Signalling Terminal IEC/EN 61000-3-2 (GOST R 51317.3.2);
Model: V-PLC9000 /| VP-9PST IEC/EN 61000-4-2 (GOSTR 51317.4.2):
IEC/EN 61000-4-3 (GOST R51317.4.3);
i Tl | Ve Al wamr b s . [EC/EN 61000-4-4 (GOST R 51317.4.4);
Leto tzdelave / Year of manufacture j
i EDI'I ‘*I.Jl g T231-0963RN0 R [EC/EN 61000-4-5 (GOST R 51317.4.5);
| IEC/EN 61000-4-6 (GOST R 51317.4.6);
Prolsaciilee I Momnctier IEC/EN 61000-4-8 (GOST R 51317.4.8);
STA World Come [EC/EN 61000-4-11 (GOST R 51317.4.11):
VEEN A e Sermpary | IEC/EN 61000-4-12 (GOST R 51317.4.12)
No. 21, Parastoo Alley, Arasbaran Street, 15416-49911 Tehran, IRAN ~tiae =i
Narocnik preskusa / Test ordered by T223-0318/09
VEESTA World Company
30318/ o N a—
No. 21, Parastoo Alley, Arasbaran Street, 15416-49911 Tehran, IRAN T223 njdﬁ' m:.l o [EC/EN 60950-1:2001 (1* Edition):
Vrsta preskusa in upostevani standardi/predpisi / Purpose of test and related standard/specifications B ‘ y IEC/EN 60255-5:2000
See Annex 1 to the Certificate T223-0318/09,
Ammendment-2

Porocilo o preskusu - st. in datum izdaje / Test report - No, and date of issue

See Annex 1 to the Certificate T223-0143/04

| IEC 60068-2-1 (1990): 1EC 60068-2-2 (1974);

IEC 60068-2-3 (1969); 1EC 60068-2-6 (1995);

Environmental | [EC 60068-2-18 (1989); [EC 60068-2-27 (1987):
Exposures IEC 60068-2-30 (1980): IEC 60068-2-32 (1982)

T212-0230/10

IEC/EN 60721-3-2:1997; IEC/EN 60721-3-3:1993

Opomba / Remark
Mapa predmeta st. / Subject file No.
C20040224, C20060558, C20051303, C20091623, C20101485
Approved by

Ljubljana, 2012-01-05 : '.",'-' — r -__. : et Podpis pooblaséene osebe [ Authorized signature

Gregorchoss

Slovenski institut za kakovost in meroslovie * Slovenian Institute of Quality andgelm
Trzaska cesta 2, SI-1000 Ljubljana, Slovenia
“1:+386 1 4778 100 * f: +386 1 4778 444 " e: info@siqg.si * hitp:/fwww.sig.si

Gregor Schoss
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V-PLC9000 Product Series .

Application- Example 1

Location A

HYV power line #1

=

o

Location B

Location C

HYV power line #2

-

VP-9COD VP-9CODy p VP-9TRDR | VP-9COD VP-9COD
| |
VP-OUPT| |VP-OUPT VP-OUPT| | VP-OUPT VP-OUPT| | VP-OUPT
Ink #3 Ink #1 Ink #1 Ink #2 Iink #2 Ink #3
\ /

A4

Access to the aPLC and/or dPLC channels and to the integrated VP-9PST TPS function (option)

V-PLC9000
PLC equipment

B Other PLC
equipment

B Primary

equipment
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V-PLC9000 Product Series .

I to/from coupling device

V-PLC9000

Equipment Application

Universal PLC Terminal

8¢ gty

A A\ |

k NV
each aPLC channel each aPLC channel dPLC channel
4 N[ 3\
4-w *% * up to 96 kbits/s 64 kbits/s ¥ %
/\ /\ protection
r h (2w 2w 2/4/6-w ) ( h command
\ ‘ ‘ ‘ or | or | or ‘ or
VP-ONBM|  MODEM| |VP-9PST | | PST PABX PABX AD SCADA PCM30 PR
| | | | FXS FXO TRUNK | | oo
N ) N / N )
A4 A4 NV
TRANSIT DATA protection commands speech & data
. . PR * 1n case of “speech-plus” version of aPLC channel only
Location A ** in case of integrated VP-9PST-A function only J
copper-wire
TC cable
° 4- "
" Locatlon D W I aPLC channel Analogue channel of PLC link
VP-OACT dPLC channel Digital channel of PLC link
I PST Protection signaling terminal
PR Protection relay
I PABX Private automatic branch exchange
A FXS Subscriber - subscriber side
( N I FXO Subscriber - exchange side
4;3’ spe/ich . TRUNK Interconnection between exchanges
( N\ ( rw W 2/4) 6-W\ I AD Access Device: TDM MUX or
PSNN (Packet Switched Network Node)
or or I
VP-9NBM| | MODEM PABX PABX )
| — V-PLC9000 PLC equipment
| FXS FXO TRUNK
N o ) I L1 Third party product
TRANSIT DATA I L1 Other




V-PLC9000 Q&A

Question & Answer




Veesta World Company

—Veesta World area of practice & products are : VEESTAYORLD

Company Management Systems |

Remote Management

7 SCADA Master Systems
%fnternst -,._‘,_:N_ﬂ.,g_;”gr HMI . . . MM] . y A

Satellite
Communication

Leak Detection Systems

0006 paL WA

5 ‘% — | -
T " Web server
Wireless VSAT Fiber Optic  Line Carrier | - Communication Systems r
Offshore Platform :
Automation
Local Control Systems y
Accurate
Instrumentation Systems )
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ransmition

Field Control
Systems
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Thank You

No 21. Parastoo Alley, Arasbaran St.
NW-SeyyedKhandan Bridge
Tehran — IRAN

Tel: +98-21-22883595
Fax: +98-21-22883594

Email: info@veesta-world.com

Web: http://lwww.veesta-world.com/, http://www.veesta.com/






