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Substation Automation (SA)
Power Plant Automation Industry SCADA
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Introduction — Challenge in Substation Automation Systems (SAS)

Automate the substation with remote control

ALMAS software as an automation product
Communication with IEC 61850 Ed.1 and Ed.2

Level 3 = Disparich Cenber

Lervel 2 = Suistalion SAS

61850 Station Bus
Chenl«Server, GOOSE

xf’_mialnrm ?wq- 3

Operator Support
Flexible and Scalable
Long-term Stability
Cost Saving

Novel Power Technologists Operation

e
Switch
Level 1 =B
oy o [ec | [ En ] IENERENEE
E1850 Process Bus
Sampled Values, GOOSE I—]
{ =< |
Switch
amomes | [ur] e o] o]
Sansors, 1W0s

1T o= T]

>

Network Control
Distribution Management
System Data Manager

Remote
Communication

System Data Manager

Substation
Communication

Bay level
Protection and Control

Station Control /Automation
Communication gateway
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Introduction — Challenge in Substation Automation Systems (SAS)

Control Room Server & Gateway
- ALMAS (SCADA Software)
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Blue lines: Electrical LAN Connection (TCP/IP)  Green hines: Electrical LAN Connection (IEC61850) Red fines: Fiber Optic LAN Connection (IEC61850)  Orange lines: Rx/Tx Pair Fiber Optic SM  Black lines: Other Copper Wire Connection
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Introduction - nPTO Offer

Our Solution

* Control Functionality

 HMI (Human Machine Interface)
Real-time Monitoring
Graphical HMI
Alarms and Events

ALMAS

Advanced Local
Monitoring And Scada

Reports and Trends

» Disturbance Records Monitoring

Typical Bay 1 Typical Bay 2
+ Activity Logging and User Management

Y o99Ie 7 sy s
Benefits

Event List Alarm List
* Easy and Simple Engineering Environment

Reports Trends

» Enhanced Operational Performance
» Flexible / Scalable / Stable Operation

+ Cost Saving

Novel Power Technologists Operation
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Flexibility and Scalability
Single System

* Allfeatures in one computer
System Server
Gateway Functionality
Operator/Engineer Workstation

* Solutionis especially suitable for e.g.
Local HMI in Substation
Substation Gateway

oo

oo

Single System With One ALMAS Software License

Novel Power Technologists Operation
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Flexibility and Scalability

—

* Features are doubled
Redundant System Servers 3 =
Redundant Gateways HHHH

« Malfunctioning in one computer will not cause any
interruption in running the process

« Solution is especially suitable for systems demanding high

availability in transmission substations =

e | SR R
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Features - ALMAS v. 3.0

« Control Functionality
 HMI (Human Machine Interface)
Real-time Monitoring
Graphical HMI
Alarms and Events
Up to 5 Alarm Classes (urgent, non-urgent, ...)

Print Alarm and Event Lists

Excel export

Audible Alarm

Acknowledge/Reset one or all Alarms
Filtering based-on Time

Archiving Up to 3 years (Data Logging)
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Features - ALMAS v. 3.0

* Reports and Trends

+ Gateway Functionality P P ——

« Different Communication Protocols
SGS 100 / SIMULATOR BOX

IEC-61850 Ed.1 and Ed.2 T
m o

IEC 60850-5-101 o

[ [ - ’
IEC 60850-5-104 o @ L
Modbus (RTU/TCP/ASCII) mo

* Disturbance Records Monitoring
* Gregorian/Persian Calendar
* Self Supervision

* Supporting OS windows 7/8/10/11

Novel Power Technologists Operation
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Features - ALMAS v. 3.0

 Activity Logging
* User Management
Different Users
Different Roles
Viewer
Operator
Control
Engineer
Administrator
Benefit
» Apply policies regarding system access
* Prevent unauthorized people for different roles
* Reduce risk of mal-operation

Operator
Viewer T
[EE ﬁ
Administrator
1

Engineering

i
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Features - ALMAS v. 3.0

Extendable Library

Application examples

— Gas distribution industry

— Water distribution industry
— Other industries

Contents
— Protocols

» whatever customers need can be applied as soon as
possible

— Symbols
* Pipes
» Valves
* Pumps
» Etc (whatever customers need)

Novel Power Technologists Operation
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Communication - IEC 61850 compliant

IEC 61850

IEC 61850?
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Communication

« |EC 61850 Ed1land Ed2
« |EC 60850-5-104
* Modbus TCP/RTU/ASCII

|

I
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Communication

IEC 60850-5-101
IEC 60850-5-104
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Communication

* Integration of 3rd Party IEDs verified in System Tests
HITACHI-ABB
SIEMENS
SCHNEIDER ELECTRIC
RELEMATIKA
ESFA (Iran)
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Cost saving

Disturbance Easy access to Event List of protection relays and
Analysis downloading disturbance data with ALMAS

Control Control of different types of objects

Maintenance Defining alarms to maximize efficiency of maintenance

Report and Trend Data Analysis

Novel Power Technologists Oper:
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Cost saving

*  The objective of ALMAS is to access important : N —r=—
information accurately under various Signal EditorPannel (SEP)

Index (INX)

circumstances in favor of dependability P

. . . ATF1Q1AT | SIGNALS Notice (NO' Signal Name (SN|
* Real-time data integration e il
* Simple and customizable: minimum required A — —

. . Edit || Remove Signal Condition (SC) Signal Type (ST)
time/knowledge to design HMI so that ! wom] || 810 oy e
customer does not need unique skills nor =)= e o )| vt
bi ndi ng to su p plier : =— - Num']:(li;:::MJ H Events (EVE) H Print (PRI) Blacking (BLO)

Typical Bay saect
! © & Remoe Signal Address (SA) et
Typical Bay e (i
Event Lis
Reports
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Cost saving

Dependability

ALMAS utilizes data processing with maximum level of
assurance

Control

Control of different types of objects

Maintenance

Defining alarms to maximize efficiency of maintenance

Reports and Trend

Data Analysis

Novel Power Technologists Oper:
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Cost saving

Disturbance Analysis

* Easy access to Event List and disturbance data allows to
analyze different types of faults

* Where and when did something happen
* Flexible timeline

Novel Power Technologists Operation
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Cost saving

Dependability

ALMAS utilizes data processing with maximum level of
assurance

Disturbance
Analysis

Easy access to Event List and downloading disturbance
data with ALMAS

Control

Control of different types of objects

Maintenance

Defining alarms to maximize efficiency of maintenance

Reports and Trend

Data Analysis
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Cost saving

P ALMAS  licensed fo XXXXX Regicnal Electicity Comany (X RE C)

Main Navigate View Setting Tools Help

« Control of different types of objects, such as breakers, |
disconnectors and etc.

* SBO with enhanced security

* Direct with enhance securit e ot a6 osmemec serowe
y L i—a—=

Typical Bay 1

Ds-a1 05
cLosE pasiTIon cLOSE POSITION

bs-a1
OPEN POSITIO

-0
Close Enable

B 8-
o Pl AIE TYPICAL BAY 1
_- . Contral object ATFIQIAT.CTRLCECSWI1 Sos BRI
Control modek 1
Status value:
60 os-at
OPENPOSTION  CLOSE POSITION
Control Parameters £5Q8
- i
oven PoSTION oven poSITION Chose Enable
3.
I >u
8- bs-a9 Ds-09
OPENPOSTION ~  CLOSEFOSITION  OPEN POSITION Open Enable
- CB-Q0 . L.O OPERATED
>
8- 0s-qo 0s-0s
oPEN POSITION OPENPOSTION  OPEN POSITION CLOSE Enable
Ds - Qi1
3.
>
ps-as £5-08 Es-a8
CLOSEPOSITION  CLOSE FOSITION Open Enable
3
ra REF620 ABB FRONTVIEW
ps-as - Es-as
CIDSEFOSITION PN POSITION CLOSE Enavle

—=—= >m

Amas V3.0 (@ Admin2 \admir 1402/08/21 2023-11-12__ 01:07:20 Pl
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Cost saving

. ALMAS utilizes data processing with maximum level of
Dependability
assurance
Disturbance Easy access to Event List and downloading disturbance
Analysis data with ALMAS
Control Control of different types of objects

Reports and Trend

Data Analysis

Novel Power Technologists Operatior
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Cost saving

Maintenance
+ Defining alarms to optimize interval of maintenance

Alam List

* Urgent and non urgent alarms

* Fleeting and persisting alarms e Srowiucsr ' @ D

1402-08-21 1:2808.503 ATFIQIATATFIQIQI/T0 DS -Q1 POSITION INDICATION
14020821 1 p % % " Y 28 DS -Q8 POSITIO C

* Acknowledged and unacknowledged alarms

INTERMEDIATE

INTERMEDIATE
INTERMEDIATE
FALLTY
EALLTY

Novel Power Technologists Operation
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Cost saving

Dependability

ALMAS utilizes data processing with maximum level of
assurance

Disturbance Easy access to Event List and downloading disturbance
Analysis data with ALMAS

Control Control of different types of objects

Maintenance Defining alarms to maximize efficiency of maintenance

Novel Power Technologists Operatior
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Cost saving

* Measurement Reports (table and chart view) can be used
for reporting:

* Energy (active, reactive)

* Current (for example bay level)
* Voltage (for example bay level)
* Frequency

* Temperature

* Other measured data

* Trends Display is used for trend analyses, as well as for
showing measured values in curve

Novel Power Technologists Operation
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Application Picture
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Application Picture

ALMAS licensed to XXXXX Regional Electricity Comany (X.R.E.C.)

Main Navigate View Setting Tools Help

ISGS100/Alarms/Events/31, FLO3, CB -QO TCS 1 OPERATED, 1, ON, 1402-08-21 12:52:51.527 PM ]

Typical Bay 3

Aehvinaed Losel Manicaiing And Seade

Measuring Center Bay Control and Protection Unit
PAYESH M111 PT 42 - PISHTAZ (A1F1Q2A1)

PT:

42
ToarFarn Prutwe o

@ LEDGGIO11 (Close Position)
LEDGGIO12 (Open Position)

LEDGGIO13
LEDGGIO14
Active Power 24.99 w LEDGGIO15 (BICK CB Close)
LEDGGIOS5 (CB R @
Temperature 35.00 Centigrade (CB Ready) LEDGGIO16 (BICK CB Open)
LEDGGIO6 (Gas Alarm)
Current Bhase & A LEDGGIO7 (Spring Disch.)
Current Phase B
Current Phase C A
-CB QO PT42 PISHTAZ -CB QO
Voltage Phase A \'4 e Q Q
ON
Voltage Phase B n CAZALARM - n [j n
Voltage Phase C v u ON  SPRING DISCHARGED
Almas V 3.0 Admin; WS-1\admin 1402/08/21 2023 01:06:00 PM
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Application Picture

TYPICAL BAY 1

FLO3
-ES Q8
_|||
Subject :
DS - Q9 Maintenace
Message :
_ LO ¢ |ES -Q8 needs to be
CB - QO . checked
DS - Q1

-ensed to XXXXX Regional Electricity Comany (X R E

Main Navigate View Setting Tools Help

RLMR=S

ISGS100/Alarms/Events/31, FLO3, CB -Q0 TCS 1 OPERATED, 1, ON, 140

TYPICAL BAY 2.1

ELO1

DS - QB9

CB - QA1

DS - QB1

REF545 ABB

-ES QC9

Typical Bay 2

TYPICAL BAY 2

FLO3

\ 4

N,
/

CB - QA1

()
\

VAMP 257

@ L0 NOT OPERATED
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Application Picture

Pl ALMAS licensed to XXXXX Regional Electricity Comany (X R.E.C.)

Main Navigate View Setting Tools Help
SGS100/Alarms/Events/51, FLO3, CB -0Q0 LOCKOUT OPERATED, 1,
Measuring Reports
Reportlist
Monthly Bay FLO3 -
Main Navigate View Seting Tocls Help
100/ Alarms/Events/$1, FLO3, CB -Q0 LOCKDUT OPERATED, 1, ON, 1402-08-211:2820.560 PM
Measuning Reports
Wieekly By FLO3
Report List | Report Chart
ptatme | CURFENT PHASEA CURRENT PHASE 8 CURRENT PHASE € VOLTAGE PHASE B | VDLTAGE PHASE A |VDLTAGE PHASE C ACTIVE POWER  REACTIVE POWER | FREGUENCY | TEMPERATURE
e ") ] A) ] ) ) w) (var) (Hz) (c)
1402/08/19 D000 AM 022 000 22879 22875 22873 2605 18.07 5000 3500
18 b0 A ozt o 2501 asaar s 2 BT s 200
V402017 0000 A oz om 22513 22508 200 2555 156 [T 3400
4020816 0000 A oz om0 22aay 22ae o 25 [T ass 400
20815 0090 A4 [ 22436 FE A 557 BT s 500
1402/08/14 0000 AM 0.06 000 22029 22926 22925 615 406 5003 2900
1402/08/13 0000 AM 006 000 22029 22928 2 615 406 5003 2300
CURRENT PHASE B
&=V
ACTIVE POWER
REACTIVE POWER
FREQUENCY
TEMPERATURE
2023/11/03 2023/11/04 2023/11/05 2023/11/06 2023/11/07 2023/11/08 2023/11/09 ! 2023/11/10 ! 2023/11/11

Almas V 3.0
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Application Picture

tegronal Electricity Comany (X RE.C)

View Setling Tools Help

REF&§20 FRONTVIEW $GS100

hLmh; Typical Bay 1 Typical Bay 2 Typical Bay 3 SGS100 Event List Notify = Lmh 5 Typical Bay 1 Typical Bay 2 Typical Bay 3 SGS100 Event List Alarm List Notify
Rocreoa ocanetorng o s ancrstoct s A aca

SGS 100 / SIMULATOR BOX

Bay Control and Protection Unit
TYPICAL BAY 1
— =S ] -CB QO REF620 ABB FLO3
. ABB REFSZ0 LEDGGIO1
| |

| E— || Lepceioz o g ]
FKEYGGIO1 | o l LEDGGIO3 Tes1 opERATED Es08
FKEYGGIO2 B mon (B LEDGGIO4 -DS Q1 REF620 ABB i
FKEYGGIO3 @ B o (B LEDGGIOS ON  SFG STG1 OPERATED - n D “

LEDGGIO7 -DS Q9 REF620 ABB
T ‘ LEDGGIO8

E [ LEDGGIO9 L0 orERATED - n D “ CB-Q0 @ L0 OPERATED
H

ON  SF6 STG2 OPERATED

Off
[ [ ] LEDGGIO6 ﬁ ON  SPRING DISCHARGED DS -Q9
of

@ LEDGGIO10 -ES Q8 REF620 ABB

= @ LEDGGIO11 . n D o5 at

LOCAL

0 @ aaminz @ ws-1a0min o 142 0 i [
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No.44, Mollasadra Ave., Vanak Sq., Tehran, Tehran, Iran

A L I\/I A Tel: +98 (21) 88198075
Fax: +98 (21) 88198091
Advance d Local Zip Code. 1435793491 IR
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