Data Analytics Module (DAM)

Web-based Query & Reparting System
Measurement Reports (Measurement
graphs for selected installation and
time period, Table with measurements
and system status for selected
installation and time period, Export

to Microsoft Excel file with acquired
measurements)

Event Reports for selected installation
and time period

Operations and Maintenance Reports
(Daily report for selected installations,

Simulations Analytics Module (SAM)

Several real-time simulation tools
for distribution grid management are
supported:

Load Allocation (High-accuracy
allocation of the measured load
quantity at the HV/MV substation to
individual distribution transformers
and loads, Reliable and realistic load
data for the rest of the simulation
tools)

Load Forecasting (Modern load
forecasting techniques using auto-
regression models and artificial neural
networks, Combination of real-time
and historical load data for minimum-
error predictions, Improved accuracy
with integration of past and current
weather conditions, Available 1,3, 6, 9,
12-hour and day ahead forecasted load
curves for predictive grid control)

Power Flow Analysis (Excellent
estimation of the current operating
state of the grid, i.e. bus voltages,
power flows through lines, etc, Visual,
real-time result demonstration on
interactive distribution network map)
Static System Stability Analysis (Real-
time calculation of the grid's available
loading capability, Constant monitoring
of voltage levels, Detailed stability
assessment in a simulated, single-
component loss environment, Stability
violation alerting and proposed
countermeasures

Monthly report for selected
installations, Yearly report for selected
installations, Current alarms report,
Communication problems report,
Maintenance report for OLTC positions,
Maintenance report for Capacitor
Transitions)

Snapshot of history status of all iReact
installations and overall calculations

Business Analytics Report (Overall
systemn performance for selected time
period, Overall system performance

Installed iReact units in HV/

MV substations are utilized for
scheduled control actions on

local regulating equipment (OLTC,
capacitor banks, etc.) for improved,
optimized performance

Shart-term load forecasting for
prompt and more efficient equipment
management

Mitigation of redundant regulating
actions through careful, automated
planning

Life cycle prolongation of high-
stressed equipment (transfarmers,
OLTC mechanisms, etc.)

“Smart” inverter capabilities of
distributed power sources are
exploited in full scale with precise,
scheduled setpoint adjustment for

optimized grid support and operation:

Shart-term generation profile
prediction for distributed power
sources

Minimum daily distribution power
losses for increased power quality

Custom voltage profile fitting for
maximum voltage level control

per geographical region for selected
time period)

Software agents to automatically
generate desired reports and send by
email to relevant users

Fast response of the reporting
mechanism even for large periods of
selection

Estimation of potential, future
voltage stability issues and proposed
countermeasures

Full coordination with scheduled HY/
MV substation regulating actions for
optimal, global performance

Intelligent integration of energy
storage systems, supporting various
optimization profiles (load peak
shaving, handling of renewable energy
intermittency, etc.)

Day-ahead load demand report of the
distribution grid, available for main
utility generation planning

44, Kifissias Ave. (Building C) Marousi,

+30 2106528527,

151 25, Athens, Greece
+30 2106528717
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IReact-Prognosis

Your Virtual Assistant for substation
& distribution grid operations

Hupepopnvia - Qpa
Fewypagikr Mepioxn
Xpoviké Napasupo

07/12/2016 - 15:26:29 Zuvokikd ®oprio

Képbog loyuog oty A

Aenma v MO Méwaong
Avavéwon NARBOG ZTabpwv

Zradpiopévog MO Zuvnumovou MNpiv / Metd

AgBeINOTTA MUKVWTWY

EKUETAMEUOT MUKVWTOV

£1.275,78 MW (1.309,43 MVA)

32,04 MVA
3.94%
93/122

£0,974/0,995
1235/303

62235 (26,38 %)

Ovopa
ArOE AHMHTPIOX 1
ArOE AHMHTPIOZ 2
ATIOE AHMHTPIOE 3
AIMIO 1
ATOAIKO 1
ATOAIKO 2
ANEZ/MOAH 1
ANEZ/MOAH 2
ANEZANAPEIA 1
ANEZANAPEIA 2
AMAAIAAA 1
AM®INOAH 1
AMBINOAH 2
AMBISZA 1
AZIOYNOAH
APFOE2
APTO:-3
APTOE-Il 1
APTOE-I 2
BEAO 1
BEAO 2
BEPOIA 1
BEPOIA 2

BINE BOAOY 2
BOAOZA 1
BOAOZ.1 2

BI.N. ®EZIAAONIKHE 1
BI.N. OELZANONIKHE 2
BIL.N. GEZZANONIKHE 9

v P Q Qc  Qc1 Qe2 Qc3 letl 12 I3 Sx A Cos Cosw Com  Con.
Hucpopnvia  Mode €1 €2 €3 TAP ) @ W@ A 0 0 M sews Type
07/12/2016 - 15:25 3 20691890 -183 456 000 451 <002 282 0,11 1,11 100 099 OFF OK Corporate
07212016 - 15:25 3 20661520 122 464 . 000 466 . 000 027 034 418 100 098 OFF OK Corporate
07/12/2016 - 15:25 3 20842053 043 458 433 000 2,77 0,07 042 389 1,00 098 OFF OK Corporate
28/11/2016 - 08:47 5 029 1159 212 0,00 ... 0,04 0,00 0,03 000 000 098 098 OFF LINE Corporate
07/12/2016 - 15:26 3 2063 605 214 000 000 0,00 -0.05 0.01-0.03 0.00 0.00 094 094 OFF OK Corporate
07112/2016 - 15:26 2 20521195 026 415 .. 000 000-0,01-0.00 0.14 065 957 1.00 095 OFF OK Corporate
07/12/2016 - 15:27 1 20801936 -0,31 000 000 000 000-001001-004 000 000 100 100 OFF OK Corporate
0TH2/2016 - 16:27 5 21161979 064 338 0,00 000 000 0,01-012 0,03 040 388 1,00 098 OFF OK Corporate
07/12/2016 - 15:26 3 2075 550 -056 463 0,09 0,03-0,02 1653467 0,99 080 OFF OK Internet
07212016 - 15:25 3 2079 666 057 433 0,00 000 431-0,05-002-005 1132355 1,00 087 OFF OK Intemet
07/12/2016 - 15:25 2 7631208 151 192 4,62 333 -0,09-145 099 1,00 OFF OK Corporate
07112/2016 - 15:25 4 2124 299 067 000 000 000 ... 0,02-0,03 0,04 000 000 098 098 OFF OK Intemet
07/12/2016 - 15:26 AUTO-1 2 2028 814 001 454 000 629 396 041022 037 1332378 1.00 087 OFF OK Intemet
07/12/2016 - 15:24  AUTO - 2038 848 -0.87 446 . 021001 001 0771434 099 092 OFF OK Intemet
04/12/2016 - 00:34 - 2054 275 000 000 000 000 000 001016 019 000 000 100 100 OFF LINE Interet
07/12/2016 - 15:26 3 20591656 -062 432 000 434 0,00-003 317 -0,02 041 463 1,00 0098 OFF OK te
07/12/2016 - 15:25 3 20441919 048 429 000 000 428 0,12 0,01 0,25 059 576 1,00 097 OFF OK Corporate
07212016 - 15:26 3 2045 572 236 000 0,00 000 000 0,00-005 0,03 000 0,00 092 092 OFF OK Corporate
07M12/2016 - 15:27 3 20621295 130 000 000 000 0,00-0,01001 001 000 000099 099 OFF OK Corporate
07212016 - 15:26 3 20571158 128 000 0,00 000 000 0,02 0,03 0,08 0,00 0,00 099 099 OFF OK Corporate
17M11/2016 - 09:55 - 2066 393 124 000 000 000 000 001005000 000 000095 095 OFF LINE Corporate
07212016 - 15:25 4 20841140 051 236 0,00 0,00 229-0,00-000 0,67 035 575 1,00 097 OFF OK Corporate
07/12/2016 - 15:26 4 21001788 -080 357 000 000 351-004-001 059 020 215 1,00 099 OFF OK Corporate
07/12/2016 - 15:25 5 21093041 029 909 456 455 .. 010 044 004 130 772 100 096 OFF OK Corporate
071212016 - 16:26 4 20912082 028 466 000 .. 469001000 0,31 047 426 100 098 OFF OK Corporate
071212016 - 15:25 - 20532382 121 455 45 000 000 3,00 0,01-003 021 167 1,00 099 OFF OK Corporate
07/12/2016 - 15:26 3 20655954 042 000 000 000 0,00 033106 038 000 000 1,00 100 OFF OK Corporate
0TH2/2016 - 16:25 4 20791533 214 000 0,00 000 000 0,03-004 0,02 0,00 0,00 099 099 OFF OK Corporate
07/12/2016 - 15:26. 20721513 131 000004 624 005 030 368 100 098 OFF _OK _Corporate

the added value for
system integration and
efficient smart-grid

operation




The iReact-Prognosis is an
Intelligent System for remote supervision
and control of iReact automation
controllers and smart-sensors installed
in power distribution and renewable plant
substations. Its" modular architecture
comprises of:

The Administration Module,
which supports all system administration
matters, such as installation sites and
installed iReact units, users” account
settings and access rights and licenses
management. The module uses a
compact database to store relevant
information, as well as the history of all
users’ actions, events and settings.

The Real-Time Module, which facilitates
interfacing & networking of remote
iReact units, downloading of stored
measurements and current system
status (e.g. analog quantities, control
inputs, etc.), perfarming controls and
operations, remately configuring &
calibrating units” parameters, as well as
integrating real-time weather conditions.
Several software agents supervise all
acquired information and promptly
inform substation’s supervisors for

/

Data Analytics

Real - Time

load

(@) evirecH smarT GRIDS

fault conditions and alarms, using SMS,
emails, or via a smart-phone application.
In certain cases automated fault
diagnosis is also available. A friendly,
web hased, Graphical User Interface (GUI)
provides real-time graphs, charts, and
icons to visualize operation conditions,
and allow users to easily manage
controllable assets. The module uses a
compact database to store all acquired
measurements and units’ parameters.

The Data Analytics Module,
which is a useful tool for assets’
maintenance and business reporting. It
delivers reports for daily, monthly and
yearly statistics for any iReact installation
to optimize maintenance, prevent
damages of critical assets, and support
short-term engineering decisions.
Regarding business perspective,

the madule aggregates resullts,
according to desirable time periods and
geographical regions, provides overall
calculations of system's performance,
thus supporting long-term decisions on
systemn expansion and optimization. All
functionalities are delivered via a friendly
web GUI and contempoarary reporting and

ons for elscirical voltags transforme

Rort numpy 2 np
rom cmath import exp, phase
from math import radians, sqrt
fram posrer_niades import PowsrNode

class VoltageTransformer{object)

Gomputational model of an electrical voltage transformer (TF)

def __init_(self, r1=None, x1=None, rz=None, xz=None, rm=None, xm=None,
vin=None, v2n=None, connection="DY')

Recgve the equivalent grgitparameters, nominal vollages and
Intellige

S E R Y 12
Intelligence

- excitation branch resistance 'refid inductance “an’

- nominal primary voltage 'vin

- nominal secondery voltage 'v2r

- connection type of transformer DY or YD or 'DD" or YY"

sdlfrprimary =11
sdfxprimary =x1
selfrsecondary =r2
selfxsecondary = x2
selfrexcitation =rm

salf xexcitation = xm
seifypnominal = vin
selfysnominal = v2n

elf connection = connection

al voltag s to floats, if ot already
ages 1o floats()

time

Simulation Analytics

visualization schemes.

The Simulation Analytics
Module, which provides a set of
added value services to help users
achieve maximum optimization level for
operations. Real-time and short-term
load prediction, power flow analysis,
N-point contingency analysis, grid
stability analysis and several other
utilities, offer a multi-disciplinary
approach to support operations in
real-time, and help users to take the
right decisions. In addition, the module
may be used for power resources
allocation and scheduling, as well as to
analyze operation profiles, and optimize
parameter settings according to desirable
operational objectives (e.g. minimum
power losses, voltage leveling, stability
enhancement, etc.). All utilities are
furnished via the friendly web GUI.

All aforementioned modules, are
supported by an agent based framework,
providing efficient integration and
abstraction of information, facilitating
easy tailoring, according to customer’s
requirements.

Ce

Administration

pee

FriendlyWeb GUI

Prognosis

Operations & Features *
Real-Time Module (RTM)

Interfacing with iReact automation units and smart
sensors (Several interfacing means: ADSL, Satellite
Internet, GSM 4G/3G/GPRS, Analog Modem; Security:
VPN, AES 256-bit; Several networking protocols: TCP/IP,
Telnet, Madbus, Fiware, DNP3, [EC60870, proprietary; Clock
synchronization; Acquirement of measurements, system
status and events; Secure remote control transactions

Web-based Graphical User Interface (GUI)

- Synoptic view of installations with geographical
region select (Table with calculations of the total
load handled by the installations, View of all iReact

stallations containing measurements of critical
operation quantities for each substation, View with
overall double-axis graphs, Integration of real-
time monitoring information on a Geographical
Information System (GIS) based on Google Maps

View of selected installation (Table with all current

iReact measurements and system’s status, 24h

statistics, Real-Time Measurements Graphs, 24h

Graphs, Currer ther Information, One line

diagram of installation with live measurements and
ons, Live Phasor diagram

ICO

red icons to indicate faults

Interactive real-time graphs for signal
measurements (select/deselect quantities to display,
zoom in/out, tooltip with measurements)

Alerting System

- Agent based alerting on acquired measurements
(min/max, inactivity, number of changes/time, loss of
sensor, etc)

Immediate alerting mes

(smart-phone application, G

Integration with real-time weather conditions
Configuration of iReact units' Parameters

Database (Real-Time measurements storage, Unit
parameters storage, Automatic data downloading and
synchronization with the database)

MeTprioei; Npaypatikol Xpdvou
Hyspopvia - Rpa : 04/01/17 -09:29:40

Tpénog AsToupyiag : AUTO
Karaoraon €1 ¢
Kardoraon €2 :
Karaoraon C3 :
Béon OLTC :
Téan :
Evepyog Ioxug
Azpyog Ioyie :
Aepyoc Toxie Mukveotiy :
Excripnon Azpyou Ioxiiog €1 ¢

Excriunon Azpyou Ioxbog C2: ...

Excripnon Acpyou Ioxliog €3 ¢
Paipa Aiapponc C1:
Peipa Aapporic C2 :

— Téam — Evepydc loxpc — Aepyoc loxdc — Geon OLTC AptOy Tokv ON

16 MWatt  -0.5MVAr 5

15.5 MWatt  -0.75 MVAr
4
15 MWart -1 MVAr

14.5 MWatt  -1.25 MVAr

14 MWart -1.5 MVAr

Paljia Aiopponc C3 :

KepBog Ioyog omy Angun:
NoooaTd Meiwone Anwhady :
Zuvnpitovo : L. 03/01-23:44
Suvnuitovo Xowpic AvnoTaBuion : Téaom: 20.50289
Alarm : Evepyoc loxoc: 16 67656
Com Status : Aepyoc laxoc: -1.77241
©Geon OLTC: 2
Apt@y TTukv.ON: 1

Connecon Type : Corporate
MeTpiioeic 24 Rpav
Taon (Méyioro) : 20.97kV - 08:41
Téon (EAdxioTo) : 19,99 kV -04:00
24.77 MWatt -
18:55

Evepyog Ioyug (Meyioro) :

R 10.52 MWatt -
Evapyde Ioyig (EAayare) : 4550 #

Aepyog Toxuc (Méyioro) : 3.37 MVAr - 08:39
Azpyoc, Ioxuc (EAdyoTa) : -2.69 MVAT -03:58
MeraBaoac MukveTdy : 2 \

& Tiam - Evepydc loxbc -8 Acpyoc loxdc -4 Oeom OLTC AptOp.Tokv.ON

30 MWatt 5 MVAr

25 MWart
2.5 MVAr

20 Mwatt

0 MVAr
15 MWartt

-2.5 MVAr
10 Mwart

5MWatt -5 MVAr

Merofaoac OLTC : 16

g

- Suvquitovo  ~+ Sownpitovo Mpw Tnv Aviioradpeam

-®- Képdoc loxvoc omv Auui
~+ M.O Meiwomc Anwheiow




