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sw» SATEC

Energy and Power Quality
Measurement & Management

8 Manufacturing, Sales & Support

Sales & Support




== SATEC

Powerful Solutions

The Full Range of Electricity Manag
Solutions for Every Application

ExpertPower™ Server ExpertPower™
(Service Edition) Server (Pro Edition)

(expertpower™)

eeeeeeeeeeee

ETC-II
ETC One Plus

Modbus RTU, ASCII, DNP3.0,
RS232/422/485, Profibus, TCP/IP, Dialup Modbus/TCP, DNP3/TCP, Profibus,

modem, GSM/CDMA, RF, USB, CanBus |IEC 61850, IEC 60870, CanOpen
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EM132/3 PM130 PLUS PM135 BFM136 BFM-II PM172 PM174/5 EM720 EM920 PM180




SATEC

== SATEC

Powerful Solutions

Product line (metering hierarchy )

SATEC Product line
1

Low cost panel
meter

SATEC
PM120

Class 0.5S
RS-485/ETH
No Modules

T T 1 T T 1
- Advanced ;
DIN-Rail Billing SCADA Power Multi-feeder Advanced

SATEC SATEC SATEC SATEC SATEC SATEC
EM133 PM130 PRO PM180 BFM EM720/920

Class 0.55/0.2 Class 0.2S Class 0.2S Class 0.2S Multy-channel Class 0.2S
RS-485/ETH RS-485/ETH 2 x ETH Full PQ Class 0.5S Billing (SE)
Modules Add. Modules & Add. Modules, IEC61000-4-30 Waveform Full PQ

Harmonics Harmonics Waveform Waveform IEC60870-5- Waveform
8 MB Memory DTMU App. IEC61850 IEC61850 101/104 IEC61850
IEC60870-5- 101/104 DFR

101/104
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The SATEC PM120

SATEC signhature
Load-bar

®® SATEC

Communication
RS-485/ETH

Ultra-Compact
Design
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== SATEC

Powerful Solutions

Class 0.5S

Ease of Use
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==SATEC
Main R&D milestones

O Cost effective
O Accuracy and communication

O Compact design
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== SATEC
Powerful Solutions

P

Tech. Specifications

Precision metering
O Class 0.5S accuracy IEC 62053-22 for active energy

O Industry leading Class 0.5S accuracy for reactive energy (IEC
62053-24)

O Cycle-by-cycle RMS measurements
O Phase / Total Import, Export and Net energy metering

Non-volatile Memory:

O Setup Parameters

O Internal Memory Size: 32kB

O Energy, stored every 15 minutes in case of shut down




== SATEC
Powerful Solutions

Tech. Specifications

Communications, 10s & Key Features
O RS-485, with MODBUS RTU protocol
O Real time clock

-

a O 2DI + 1DO on board
O Up to 25" harmonic measurement

O 64 samples / cycle
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Powerful Solutions

PRO Series

5% SATEC
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==SATEC
Main R&D milestones

More functionality and features (lloT, Communication)
Modular platform
User-friendly Ul

Compact design
New Safety level (CAT IV)
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== SATEC

Powerful Solutions

Communication

O Ports

— 2 x ETH, USB, RS-485, Infra-red optical port

— Additional communication ports: Serial, ETH, 3G/4G Modem, etc.
O Protocols

— |EC61850 ed.2 (MMS and Goose support) - Cybersecurity

— 2 independent ETH interfaces, DHCP support, RSTP

— DLMS/COSEM

— Modbus RTU/TCP, MODBUS Master

— DNP3/ DNP3.0/TCP (level 2)

— |EC60870-5-101/104

— Web-server
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==SATEC
Unique Current Inputs Design

O One standard 0-10 amps universal input, for 1 and 5 amps nominal input from
CT secondary

O

Special option for 4" current measurement

O

Unique design: detachable CT card featuring current options
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== SATEC

MOdUIar plath rm Powerful Solutions
Up to 4 additional modules

0 8 DI Module (DC DRY and Wet contacts: 24-230V AC/DC)
O 6 Relay Outputs

O AUX Power Supply

O 3G/4G Modem

O Analog Inputs/Outputs
O Additional current channels (BFM) | |
O Additional communication —
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== SATEC
Powerful Solutions

ompact design

O The most compact device in the class
O Additional module width only 18 mm
O Depth only 45 mm
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My App Name F143 T1 15/03/18 15:45
Favorites Monitor
Consumption Power Quality

W °

Logs & Reports  Setup & Diagnostic

User friendly GUI

My App Name = FI.32

T1 15/03/17 15:45

[ Custom Parameters

]

P Voltage & Currents

» Power & PF

» Energy

» Device /O
Device Counters

Comm. Status

== SATEC

Powerful Solutions

My App Name — FI.32 T1 15/03/17 15:45 My App Name —Fl.32 T1 15/03/17 15:45 My App Name — FI.32 T1 15/03/17 15:45

CUSTOM PARAMS loR—g=1 RT PHASOR (OR=f =] RESOLUTION o=t ="
-939.999.., "
15:45 )
o kW CURRENT 1 -

R —

8 kvar 545 — 8

ENERGY 0 - | @

(E——

0

999.999..."-
15:45
B-999.999 ...
MAR 15
15:45

.

o
V2=-120.0" -
270°

MAX VALUES: 230V 5 A

My App Name —F1.32 T1 15/03/17 15:45
COMMUNICATION STATUS =

-

115200 bps @ @

]  19,200bps e

192.168.99.77 @ @

-72dbm @ @

My App Name — Fl.32 T

PHASE 1

0

THD
[11] THD

360.0

2.1%
7.5%

15/03/17 15:45

a8 1.77" 160 X 128 - EM3130 PRO
3.5”” 320 x 480 PM3350 PRO pixels resolution

— Favorites menu

\ : — Multi-language support
s —  Current direction setup
RMS 352.0 V —  Custom dlsplay
RMS2.0A

— Resolution setup for V, |, Power and Energy




== SATEC

Powerful Solutions

Summary (front):

GRAPHIC
DISPLAY

DIAGNOSTIC as
A SAGE (2 = SATEC
LED Yt e A o)
LOAD BAR
GRAPH
DIAGNOSTIC
MESSAGE
LED
IR COM GRAPHIC
PORT DISPLAY
IR COM
PORT
Whikvarh
Pulse LED
Wn/kvarh usp
PORT

Pulse LED

NAVIGATION
BUTTONS daclisoy

— USB, RS-485, 2 x ETH, IR on board

— Color graphical display/ multi-language menus
— SATEC Load bar graph

—  Wh/kvarh pulse LED



== SATEC

Powerful Solutions

Summary (back view)

s 4
g'zl\fﬁfm"m"”’ — 2Dl on board (Dry contact, 5VDC
" — 1 xRO on board (SSR)
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== SATEC

Powerful Solutions

Precision metering:

The PM13X/EM13x SERIES design to comply with IEC/AS 62052-11, IEC 62053-

22/24, |IEC 61557-12 (PMD-Sx), EN 50470, WELMEC 7.2, MID MI-003 and ANSI
C12.1/20 standards.

Accuracy:

Class 0.2S accuracy IEC 62053-22, ANSI C12.20 Class 0.2 (active energy)
IEC 61557-12 class 0.2 (performance measuring and monitoring functions)

Industry leading Class 0.5S accuracy for reactive energy (IEC 62053-24)
Power Factor —class 0.2 as per IEC 61557-12

Frequency —class 0.2 as per IEC 61557-12

Current & Voltage —class 0.2 as per IEC 61557-12




== SATEC

Powerful Solutions

PQ and Measurement Capabilities:

O Harmonic analysis:

— THD on voltage and current, per phase, min/max, custom alarming, total distortion
demand, K-factor, Crest factor

— Individual harmonics/interharmonics magnitudes and angles on voltage and current,
up to the 63rd harmonic.

O

Symmetrical components

O

Voltage Dips/Sags, Interruptions, Swells, Variations, Unbalance, Transient and THD events
registration and recording

O Waveform capture: triggered manually or by setpoint, captured waveforms available
directly from the meter memory (resolution: 256 samples/cycle).

O Disturbance detection and capture: sag/swell voltage, alarm on disturbance event,
waveform capture with per-event information; PQDIF format support.
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== SATEC

Powerful Solutions

Programmable Logical Controller (PLC and RTU)

O

64 control setpoints with programmable operate and release delays

O

Each setpoints evaluates a logical expression with up to 8 arguments using
OR/AND logic, extensive triggers, programmable thresholds and delays

O 4GB, of standard non-volatile memory. dedicated to record billing data, PQ logs,
data logs, events logs and waveforms

O Events/Alarm log, 16 user-defined data logs, PQ logs and up to 8 Waveform logs

Digital Inputs I Relay Outputs | Courters | Transformer Comrection I Periodic Timers I Local Settings
Basic Setup I Device Options Control/Alarm Setpoints | Analog Outputs I Analog Inputs
Setpoint MNo. IT -
Setpoint Triggers
ORAND Input Group Trigger Parameter Relation Operate limit Release limit
OR ~ | SETPOINTS SP1 ~| ON - —_—
OR RMS (1/2 cycle) Vi = Dett +| 828.0 —
OR POWERS (3 sec) KW L1 - ~| 33.000 33.000

OR
OR
OR
OR
OR

Action Target Parameter Operate delay 0.000

SEND NOTIFICATION | Release delay | 0.000 |
EVENT LOG
WAVEFORM LOG
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== SATEC
Powerful Solutions

Applications:

O PLC/RTU/Substation automation/telecontrol
O User Defined Power quality/Fault recorder
O IED — Intelligent Electronic Device (IEC61850)
O Revenue meter (0.2S)

O Leakage current detection
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== SATEC
P LC/ RTU/S u bStat i on Powerful Solutions

automation/telecontrol

You no longer need RTU, The PRO will collect and store all the information
from the BAY, with 1msec timestamp and will transmit to SCADA using
standard protocols.

O Cycle-by-cycle RMS measurements updated every % cycle.
Total of 26 DI, 18 RO, 9 Al, AUX PS
MODBUS MASTER
2xXETH+ 4G + USB
IEC60870-5-104/DNP »
RTC with SNTP | . =

O OO0 0O0




== SATEC
Powerful Solutions

61850 Meter

2 X ETH

IEC61850-8, MMS, GOOSE messages

RTC with SNTP - Simple Network Time Protocol
PRP - Parallel Redundancy Protocol

24 DI, RO,

O OO0 0




&% SATEC
Powerful Solutions
PM180 -

High End Multi Purpose Analyzer and Controller

6-in-1 solution for cost-effective automation, control and analysis:

O Revenue Metering
— 0.2S Accuracy TOU meter

O PMU
— (C37.118.1 (P, M) + C37.118.2

O Power Quality
— EN50160 and custom events
— |EC61000-4-30 class A

O Distributed Fault Recorder
— Up to 1024 samples/cycle

O Seguence of Events (SoE)
— 128 inputs, 1ms resolution

O Backup Protection Equipment + BCU
— Virtual circuit breaker algorithms



== SATEC
Powerful Solutions

High Performance Analyzer for Versatile Uses

O Appications:

Industrial Substation Automation controller
High performance Power Quality Analyzer (PQA)
Digital Fault Recorder (DFR) with distance to fault calculation

Sequence of Events (SoE) power meter with IEC 61850
Supports I[EC 61131 PLC Configuration (LD, FBD)
Synchrophasor and frequency measurements (PMU)




== SATEC
Powerful Solutions
Displays and mounting

— DIN-Rall
— LED Display
— LCD-touch screen
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== SATEC

Powerful Solutions

Device Overview

Wide range of control

and alarm options: digital
Standard communication: & analo%I/O, GPS time
Ethernet, RS-485 & USB sync. and more
’— Auxiliary PS
Four galvanically for redundancy
isolated voltage
channels Four galvanically isolated
(standard)
current channels

up to 20xIn (standard)

Accurate distance to fault
calculation

Option for fast transient
recording (16uSec)

Add-on communication options:
50-290V AC, serial, fiber optic & 2G/3G
90-290V DC cellular modules

power supply




. == SATEC
D I S p I a ys Powerful Solutions

5.7” Graphic color

touchscreen
Multilingual user interface

Controls up to

TFT technology 36 devices

with LED IR port &
backlight 3 front USB
BISATEC port RDM180

3-row bright red LED
display module
Wide range
operating
temperature:
—4°F to +158°F
—20°C to +70°C

RDM312

Multi-window

RGM180-G1 RGM180-G3 ‘ bright red LED

] _ display module
RS-485 with 12V DC power supply for RS-485 with 12V DC power supply &
direct connection to a single PM180 Ethernet with PoE supply (can be
connected simultaneously)



PM180

== SATEC

Powerful Solutions

High End Multi Purpose Analyzer and Controller

O 4 voltages (4™ voltage AC/DC), 4 currents

O Measurement and Power Quality at 256 O
samples per cycle O

O Transient recording (option) of 2kV at 1024
samples per cycle (16/20uS) =

O Full galvanic isolation for all voltage and
current channels

O Digital fault recorder function — up to
50/100A current

O Optional additional 4 channels for fault
analysis

O 256MB on board memory

O Standard communication:
Ethernet, USB (front & rear), RS-232/485
and IR (on front panel)

O 3 hot swap expansion slots:

Communication: FO Ethernet, 3G/4G Modem

Inputs/Outputs: 16DI; 8DO; 4Al; 4A0 and
IRIG-B

Auxiliary Power Supply: 85-265V AC and 40-
290V DC

O Support to IEC 61850 protocols




conStrUCtion owerful Solutions

O 6 cards — 3 default (voltages, currents, communication) and 3 optional
hot swap cards (future model with 13 cards)

O 192 (220)x152x210mm rectangular enclosure
O Three mounting options:
— Panel mount (4” round, 96x96 cutout)
— DIN rail (3 options - on each side)
— 19” rack mount (3U, 1 or 2 devices)
O Auto-range AC/DC Power Supply (85-265V AC and 88-290V DC)
O Redundant Power Supply option
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—— SATE_:C
Measurement

O Harmonic Analyzer (to 128th harmonic volts
and amps, directional power harmonics and
power factor, Phasor and symmetrical
components)

O Comprehensive data and waveform logging
with 256 MB

O Optional additional 4 channels for fault
analysis

O Transient recording (option) of 2kV at 1024

O 4 voltages (4th voltage AC/DC), 4 currents samples per cycle (16/20uS)

O Digital fault recorder (option) — up to 200A
(calibrated to 50A) current with fully
programmable thresholds and hysteresis,
zero-sequence currents and volts, current

O Full galvanicisolation for all voltage and
current channels

O Measurement at 256 samples per cycle

O Advance Power Quality Recorder according and volt unbalance; under-voltage, neutral
to various standards; sags/swells, current; ready-for-use fault reports - fault
interruptions, frequency variations; flicker, currents magnitude and duration, fault
temporary overvoltage, transient waveforms and RMS trace

overvoltage, voltage unbalance, harmonic

) ) O Anti-aliasing 5th order filter
and inter-harmonic voltages



== SATEC

Powerful Solutions

Control and Sequence of Events

O Various I/O modules:
16 DI (max. 48 Dl)
O 8 RO (max. 24 RO)
4 DI/2RO (Form C SSR or EMR, max. 12DI/6R0O)
QO 4 AI/AO (max. 12 Al/12 AO)
O Comprehensive Programmable Logic:

0 64 control setpoints, AND/OR logic, extensive triggers, programmable thresholds and
delays, relay control, event-driven data recording

O Cross triggering between multiple devices via the Ethernet for synchronous event
capture and recording

L 32 Counters, 16 Timers
O Sequence of Events logging at 1ms resolution
O 56-channel simultaneous recording with 7 AC, one AC/DC and 48 digital input channels
O Time Synchronization:

O SNTP (Single Network Time protocol) via Ethernet port

O External Digital Inputs synchronization

O IRIG-B input (1-ms)



== SATEC

Powerful Solutions

PM180, PMU MODULE - WAMS

O IEEE C37.118.1 - class P (Protection)
O Frequency of data transmission — 50
frames/second
O Frequency measurement error (FE): +/-1
mHz at 50 Hz
O Total vector error (TVE) : 0.08% at 0
degrees. . .
O Communication protocols: PAILs at i
Sub=stationl - i
— |EEE C37.118.2 i T wan FDC !
— |EC61850-9-2 (SV) Srbr;ﬂtﬁiiz : ;| Contral Cezter
— DNP/IEC60870-5-101/104 i POC ‘
. / . . / i Zubstation3 I IE
O Time synchronization: IRIG-B il v :
Lﬁ.h‘)— FDC :
PR e

L

LLayer 1 : Layer 2 I Laver 3




== SATEC

Powerful Solutions

SATEC DC Metering

APPLICATIONS

DC METERING

Systems which either produce or Compatible Meters
consume direct current are becoming EM13X Series BFM-II INDUSTRIAL DATA RENEWABLE
commonplace. This includes commercial PM13X Series PRO Series MONITORING CENTER ENERGY

clients and industrial applications, raising
the demand for accurate metering of

DC systems. SATEC has adapted several
products for compatibility with DC
metering via Hall Effect sensors. This now

allows accurate metering of DC systems,
combining the familiar SATEC features
of datalogging, high-accuracy and our

advanced communication protocols and
control options.

FEATURES

=0

o Average and Real time values: o Voltage range: 20-3000VDC*
Voltage, Current, Power, Bi- o Current range: up to 3000ADC**
directional DC energy calculation o Energy accuracy class: Class 1/0.5**

o Events & Data logs o External Power supply is needed

* Additional adaptor is needed for voltage measurement above 800VDC
** Depends on type of DC hall effect sensor




Waveform capture

O Eight fast Waveform Recorders

(simultaneous 8-channel AC, VDC and 16-

channel digital inputs

O Exporting waveforms in COMTRADE and

PQDIF file formats

== SATEC

Powerful Solutions

recording in a single plot; selectable AC
sampling rate of 32, 64, 128 or 256
samples per cycle and 512 or 1024
samples per cycle (TRM); 20 pre-fault
cycles, 1-ms resolution for digital inputs.

¥ Waveform Log 7 - Sub K2

[E=[E=

B b A E LT RS I r |y Hd b D7

Sub K2 Waveform Log #7 0605/04 16:14:17.153

MinPeak

WaxPeak | Angle

36.00f
kvolts | | 1

-36.004
38004 !

Kkvols || |-

36004
36004

KVolts

25004 !
17.004

7004 !
19004 !

kAmps}-

-18004 |
200.04 |

KVolts \/\N\/W\/\N\MWW@.

V4

Amps.

20004

oH
b

12 2319 kv

-32.39 KV

3330 kV

23.02 KV

-3261 KV

3237V

-119.9¢

2314 KV

-32.82 KV

32.94 KV

120.4%

10.50 kW

1414k

16.26 KV

137.2%

Recorder :14:18.
Started 06/05/04 16:14:17.153
Triggered 06/05/04 16:14:17.473
Event: DI1:1021

Recording time: 1.280 s
Sampling rate: 128 samples/cycle
Frequency: 48,95 He

SYMMETRICAL COMPONENTS
¥ Negative sequence unbalance: 0.4%

Hx 0122 kA

-0.196 kA

0.155 kA

4574




== SATEC

Powerful Solutions

Power Quality Analyser

O [|EC61000-4-30:2015 (ed.3) Class A certifited

O EN 50160 Power Quality recorder: onboard power quality analyzer; programmable limits;
EN 50160 power quality event log, EN 50160 compliance statistics; EN 50160 harmonics
survey statistics; ready-for-use compliance statistics reports; power frequency, voltage
variations, rapid voltage changes, IEC 61000-4-15 flicker, voltage dips, interruptions,
temporary Overvoltages, transient Overvoltages, voltage unbalance, IEC 61000-4-7
harmonic and Interharmonic voltage, mains signaling voltage.

Dip RMS Plot Transient

ZE B8 - RRRET

EN50160 Harmonics Report




== SATEC
Powerful Solutions

Communication

O Standard communication:
— 10/100Base T (up to 12 simultaneous connections)
— USB
— RS-232/485 (up to 115,200 bps)
O Optional communication cards:
— Fiber optic Ethernet 100Base FX port

— 3G/4G cellular modem
— Infrared (on front panel)

O Standard protocols: Modbus / DNP3.0 / IEC60870-5-101/104/ Optional protocol: IEC
61850 ed.2

GPS OPERATOR STATION REMOTE
RECEIVER WORKSTATION COMPUTER CONTROL CENTER

w i IEC 60870-5-101
OR-104

IEC 61850, RING LAN, 100BASE-FX (OR 100BASE-TX)

POWER METERS //l BAY CONTROLLERS l

PROTECTION RELAYS DC PANEL




== SATEC

Powerful Solutions

PAS — Power Analysis software

PAS is SATEC’s comprehensive engineering and analysis software, designed to
program, configure and monitor all SATEC devices. It includes a variety of additional
tools to assist in system setup, such as the communication debugging module.

PAS is bundled with all SATEC instruments at no extra charge.

Log Setup omeer Quality Log Setup IEEE a9 SS1UP ENS0160
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PAS Features

== SATEC

Powerful Solutions

FEATURES

o Programming and control for all
SATEC devices

o Automatic power quality reports for
EN50160, IEEE1159 & GOST 32144-2013

o Extensive graphic and reporting

capabilities for waveforms and

harmonics

Export COMTRADE

PQDIF for waveforms and data logs

Automatic polling of devices

Simple off-line instrument setup

o o o o

[m]

Self-test

o

o

User-defined line diagram

o

Comprehensive analysis

Easy export to Word or Excel

Remote device configuration

Multiple TOU programming

o Data logs—nhistorical or current

o Trends
o Waveform analysis
o Harmonic spectrum

Harmonics power direction

Vector analysis/phasor diagram

G5/4 comparison tables for HV and LV
applications

Automatic power quality and fault
categorization

Synchronized waveforms from
multiple devices in a single plot

ITI (CBEMA) curve

Automatic sort and filter capabilities
Alarms with variable setpoints

Dip RMS Plot

Transient
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EN50160 Harmonics

EN50160 Harmonics Report

SATEC

PAS EN50160:2010 Reports

Powerful Solutions

Report

lolx EN50160 Compliance Reprt
=812 -

Sun, Oct 07, 2007
302 60 ics R ¢
02-09-07 - 22-09-07
V1 Harmonic Voltage
From To Max MaxOdd | Worst-case | MaxOdd | MaxEven Worst-case | Max Even
THD,% | HmTHD,% | OddHm HD, %Un | HrmTHD,% | EvenHrm HD, %Un

020807 [08-0907 | 380 380 3 i te 2

CEEG

Di\PAS .J}'ﬁﬁwrﬂm’?‘ -

(e
0rth3_071007.ma

Duration (1)
Te<=i<imn
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Powerful Solutions

ExpertPower PLUS for PQ

SATEC
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Main ExpertPower Applications

O Power Quality Systems
O Energy Management Systems

O Billing systems
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Key-facts

O Based on SQL Database
O Local or Cloud installation

O Unlimited number of work stations. Any PC with a standard
browser (CHROME, Explorer)

O Multi-language support (English, Spanish, Russian, Czech,
Turkish, Hebrew)




==SATEC
PQ System

SATEC was able to create the ideal product for collecting data from PQ analyzers
located on separate substations. As a manufacturer of PQ devices, we clearly
understand how and what information needs to be displayed and stored, and how
to make it as clear and useful for the client. How to make the PQ system bring
real benefits.

0 Geolocation
O Historical and Real-time data
O EN50160 - Reports

O Waveform analisys and excport to PQDIF, Comtrade

O SOE, with 1 msec time-stamp
O PQ Statistics and Graphs
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EN50160 — summary Report (Week by wee

Category Overview

Customer: SATEC Site: PM175 SATEC EMB  Location: Main Load Device: PM Help v
Mar 01-Mar 07 Mar 08-Mar 14 Mar 15-Mar 21 Mar 22-Mar 28

Power Frequency v v v v

Voltage Variations v Vv v v

Rapid Voitage Changes v v v v

Flicker Severity v v v v

Voltage Unbalance Y v v v

Harmonic Voltage X X X X

Interharmonics v V4 v v

Mains Signaling Voitage v V4 v v

Voltage Dips Weekly statistics not applicable

Undervoltages Weekly statistics not applicable

Short Voltage Interruptions Weekly statistics not applicable

Long Voltage Interruptions Weekly statistics not applicable

Temporary Overvoltage Weekly statistics not applicable

Transient Overvoltage Weekly statistics not applicable
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EN50160 — compliance Report

Week by week

Power Quality |\ EN50160-2007 Standard ' Compliance Report ¥ | Xo = || Date: 3/1/2020 - 3/28/2020 W
Customer: SATEC Site: PM175 SATEC EMB  Location: Main Load Device: PM175 Help v
Power Frequency “

E'-\seervioe i Max Frequency,
¥ z

3/1/2020 3/7/2020 100 100 100 49.66 50.2 J

3/8/2020 3/14/2020 100 100 100 49.78 50.27 ,/

3/15/2020 3/21/2020 100 100 100 49.59 50.42 ,/

3/22i2020 3/28/2020 99.41 99.96 100 49.14 50.28 J
4 »
Voltage Variations _“~

ompliance, ICompliance,
110%, +101-15%,
of time % of time

3/1/2020 372020 100 100 100 2311 2371 2321 2379 2316 2382 ‘/

3/8/2020 3/14/2020 100 100 100 2313 236.9 233 2382 2323 2378 J

3/15/2020 3/21/2020 99.9 100 100 2322 236.7 2334 238 2331 2376 ,/

3/22i2020 3/28/2020 996 100 100 2318 236.7 2319 2378 2318 2373 ,/
4 »
Rapid Voltage Changes S

Vi incidents M i 2 Incidents m’:“’z R

3/1/2020 3/7/2020 0 0 0 0 0 0 0 J

3/8/2020 3/14/2020 0 0 0 0 0 0 0 J

3/15/2020  3/21/2020 0 0 0 0 0 0 0 ‘/

3/22/2020  3/28/2020 0 0 0 0 0 0 0 ,/
4 »
Flicker Severity “

k:omplianoe Pit<=1,
r% of time

3/1/2020 3712020 100 98.81 221 213 0.76 J

3/8/2020 3/14/2020 100 95.18 268 224 276 \/

3/15/2020 3/21/2020 100 938.78 1.45 0.67 0.81 ,/

3/22/2020 3/28/2020 98.81 100 061 08 073 ./
4 »
Voltage Unbalance “~

[
Max Voitage Unbalance,

3112020 30712020 100 100 03 v
3182020 3/14/2020 99.9 100 03 v 4
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EN50160 — compliance Report Povert Soutons

Voltage Dips, Voltage Interaptions, Overvoltages statistic

Voltage Dips -~
cun ) i :
3/1/2020 - 4/4/12020
85 <u <90 6 1 0 0 0 0 T
70<u=<=85 4 1 0 0 0 0 5
40<u=<=75 0 0 0 0 0 0 0
u<=40 0 0 0 0 0 0 0
Total 10 2 0 0 0 0 12
] »
Undervoitages

R esldual Voltage (u), 0sec <=t < 180sec

|

3/1/2020 4/4/2020
85<u=<90
70<u==85
40<u==75
u<=40
Total

4 »

Short Voltage Interruptions -~

cCoooQ

‘F< 1sec < 180sec rrotal

3/1/2020 - 4/4/2020 0 0
4 »

Long Voltage Interruptions

£ >= 180sec

3/1/2020 - 4/4/2020

] »
Temporary Overvoltage
l
agmtude (u), < 1sec t<60sec >=60sec otal
3I112020 4/4/2020
110 <u ==120 0 0 0 0
120 < u <=140 0 0 0 0
140 < u <=160 0 0 0 0
160 < u <=200 0 0 0 0
u=200 0 0 0 0
Total 0 0 0 0
4 »
Transient Overvoltage _“~

Peak Magnitude (u),
aUn

Folyphase incidents ]\n Incidents fvz Incidents rvs Incidents

3/1/2020 - 4/4/2020

u=120 0 0 0 0
u>150 0 0 0 0
u=200 0 0 0 0
u =250 0 0 0 0
u=>300 0 0 0 0
Total 0 0 0 0
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PQ - CBEMA Report
Graph -
ITI (CBEMA) Curve [ m (caEmA) curve Grapn  [IEETETRCEIRS
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>° 300
™=
£
£
o
=4
g
{=3
4t

S 200
o
o
[=W8

41 ms 88.7%
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SESATEC
PQ -— Wavefo rm Powerful Solutions
Built-in Analisys tools, Export to COMTRADE and PQDIF

Event: - Event Num: - Started: - Triggered: - Recorded: -

Time - 00 49 » 1 9 _685 Tooltip OFF  Previous Point  Next Point  Previous Cycle NextCycle Channels  Print

RMS
:
""" " 235.43v

s e
© 235.83v

V1,V

V2,V

-330
330

-330
83

ITA

-83
83

12,A

-83
83

13,A

: < o y ’
00'4‘9"9004‘979 49,1 0%9-"9 004‘9-'79 579, 279
685 s s o5 TCas TOes %%

O, 5 . 5
0-49? % 00.49_.9 00-49. 00~¢ng

%, ;
9 20, 92 2
95 ~COps “0gs ~COps Ci2g

5 0p.
00»49_. O, 7

00:49:19.685 RMS Min. Peak Max. Peak Angle

eV 235.43V -324 v 325V 0:°
e\V2 235.83 Vv -326 v 326 v -119.5°

eV3 236.05 v -327v 323V 120.5°
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PQ — Event list

Voltage dips with 1 msec timestamps and links to Waveforms

Power Quality \\ PQ Events |\ Events ¥ X E.. Date: 4/1/2019 - 4/1/2020 w
Customer: SATEC Site: PM175 SATEC EMB  Location: Main Load Device: PM175 Help ~
Drag a column header here to group by that column

Event No. Date Location i pu Duration
45960 5/23/2019 | 14:35:46:570 Voltage Dips Main Load PM175 SATEC EMB L3 206.7 | 0.899 00:00:00.020 @,
45961 5/23/2019 | 14:35:47:320 Voltage Dips Main Load PM175 SATEC EMB L1 199.8 | 0.869 @ 00:00:00.080 | AN
45962 5/23j2019 = 14:35:47:320 Voltage Dips Main Load PM175 SATEC EMB L2 202.2  0.879  00:00:00.090 | AN
45963 5/23/2019 = 14:35:47:320 Voltage Dips Main Load PM175 SATEC EMB L3 165.7 0.72 = 00:00:00.080 @ 1
45964 5/23/2019 = 14:41:38:165 Voltage Dips Main Load PM175 SATEC EMB L1 1526 | 0.663  00:00:00.130 = 1NN
45965 5/23/2019 = 14:41:38:165 Voltage Dips Main Load PM175 SATEC EMB L2 190.2  0.827  00:00:00.130 = ANN
45966 5/23/2019 = 14:41:38:165 Voltage Dips Main Load PM175 SATEC EMB L3 196.9 | 0.856 @ 00:00:00.130 | AN
46152 7/9/2019 17:45:24:449 Voltage Dips Main Load PM175 SATEC EMB L1 178.6 | 0.777 = 00:00:00.159 | AnN
46153 7/9/2019 17:45:24:449 Voltage Dips Main Load PM175 SATEC EMB L3 2064 | 0.897 00:00:00.159 @ L
46154 7/9/2019 17:45:24:988 Voltage Dips Main Load PM175 SATEC EMB L1 1804  0.784  00:00:00.130 | ann
46199 7/31j2019 | 03:38:26:688 Voltage Dips Main Load PM175 SATEC EMB L1 203.7 | 0.886 00:00:00.100 AN
46200 7/31/2019 | 03:38:26:688 Voltage Dips Main Load PM175 SATEC EMB L2 202.2 | 0.879  00:00:00.100 = AN
pagetof134 < | [{ (2] [3] [« [5][6][7] .. f132] f133] frae] [>]




PQ - Historical data

Built-in Analisys tools to Excel, PDF

(expenpower ) MANAGER > READINGS » HISTORY

MANAGER Dashboard Readings Events Consumption Power Quality Billing Generators

Reports
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& Current Selection

Basic Measurements 0

1 selected Main Load x
238
PM175 SATEC EMB | i (
Main Load 236 ‘} l
| ‘ |
Device Tree Q& v I 9
+ | gass HI1 1710 D*A7000 27710 =
+| 85 HTE 54
- | &% INFONET AS
- gk3 Data Center o
€3 PM130-19
£ PM130-20
€3 PM130-21
€3 PM130-22
~ Voltage INL1,V — VoltageINL2,V
€3 PM172
+ Ja% Mekorot viy'o
+| 245 OPTRON - Latvia Detaits
+| 4% SAR Voltage LN, V
+ Jaax SATEC o
12
+| 45 SATEC SG
+ | 25, SEDMAX (Pilot/Test) 4/5/2020 00:00:00 2352 2359 2357
+ | s Tower 4/5/2020 00:15:00 23556 236.4 236.1
4/5/2020 00:30:00 2355 236.6 236.1
& Datatype
4/5/2020 00:45:00 2363 2374 237.2
| Phase Y ‘ 4/5/2020 01:00:00 2345 235.7 235
| Voltage " 4/5/2020 01:15:00 2346 236 2356

‘m

48.05

45.69

4574

46.12

4714

48.79

1/3 00:00 3/300:00 5/300:00 7/300:00 9/300:00 11/300:0013/300:0015/300:0017/3 00:0019/3 00:00 21/3 00:00 23/3 00:00 25/3 00:00 27/3 00:(

Voltage LN L3, V

Current, A

20.32

2873

2032

20.32

30.06

28.99

27.86

27.06

2186

21.76



Geolocation

here:
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Quick and easy adding any number of PQ devices to GOOGLE MAPS. See the video

https://www.voutube.com/watch?v=NEfI8tBJiFM&feature=vyoutu.be

MANAGER Dashboard Readings Events Consumption Power Quality Billing Generators Reports
P % ?? _ MUSICAL THEATER 2 ¥ * S
= Current Selection : 2 CLUB ‘Legends” > Mog Yoo g
KapTa CnyTHuk = i Tokvila - Your b3 H 2 & oties 9
e %5 T 9 - 1
selected Main Losd x e % 0)1,1%1 et S . Zlginog G mP ius Lely
y 26 § g 5! Jdmm' C!oprwsnun san Mintias, g
; £ £ 3
i 09 Circle K Seskines £ S & Baltic Petroleum 7 i
3 oot Kalnas 2 S £ ; 80 A3C Pizza Express, Zirmanai ‘
2 A3C § 3 4
PM175 SATEC EMB I8 ) Maxima XX |
. Daugeliskio g, Trimityg NPOAGBONLCTBEHHEIA [
Main Load i Marasun |
e iy Kalvarijy Market Vilnits Tuskule |
o ® Vg, S A5 g % KpbiTas asTomobunbHas ks 0 linius Tuskuleny 2
Device Tree ~ e o & 4 CTOANKA L gymnasiurn =
s"\\ \f o, oy £ o = 7 CTapwan WwKona 5 f
R 3
My Groups Aa PLCPanorama & X H %, S
KocTén Henopoutioro Y, Kansapuitckuit prHOKQ a2 %,
3auatus MNpecBATON... ’%v TIUToBCKMI oy KALVARIJY TURGUS % .
— Vilniaus-$v&. Mergelés w H UMUILKEC T L4 Memorial Complex of the
Marijos Nekaltojo. yHuBepcuret o s ] J
i i T > Tuskulenai Peace Park
| : AT Narbutg - OGPa30BATENbHBIX SNIPISKES s MeMOpHEHBIR NapK
Jammi P e HayK s £ Wil =5
& 3 o, mguto 9 Forum Palace 3 £ o S
o 7 idZiojo 5 - Mi 3
; % S universiteto ﬂponggnxlane?uhbalﬁ 9 &
Vilniaus vietimo. MarasuH ¥
kolegija 9 Main Load S
Espona 9 e
g 5 : PC burora 4/5/20 09:30 ) &
tssia 0 RO Upse'g C. Sugiharos Voltage L1/L12, V L &
3 Gttt Bunug sakury parkas = & B Q
Upés g @ Radisson Bl 2344v %
i — 4
»é?légvlﬂNHAASC Lt d SR 7 s Allvarq pakilimo aikstele 9 % Voltage L2123, V T ey e 2 I?_tlJcTen Clgl;m
i3 by, g 3 letpa u Nas
1408 9 = E "1&& %o 9 ONTAS z 9 4 Vxlmaug Sv. Apast
=0 / & 2354v o S & /Petioit Povilo bazny
@ < 2  / “
Z. ¢ woniuskos Yo o Voltage L331.V | Cotiniy i S
3 % Eaﬁg?]‘:‘"'l\:aosﬂ z National MK Ciurlionis fgs]
(=} (7 = A
e ' %, 2356V = 3 s . School of Art
Pus G ey JlutoBcKas e oy 2y s el 9 9
1 Moct putu e Seimas of the @ HaliiohaAnEnaA Bunyg i = ol :
tiltas g Republic of Lithuania Lietuvos nacionaliné Myaeit aHepreTuku A \élym;austs.r;)v?ﬁono
idenio Martyno Mazvydo. > esimtmeteé muzikos...
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i P gl | 3 MMk,
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e vykiata 9 & J any g 2 Lietuvos Nacionalinis ==
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150 i My3ei oKKynaumm u - 3 t:
Liubarto g - IKI - Jasinskio 60pb6bI 3 CBOBOAY < h balHs 3amKka .
2 IponosoribeTBENHbI Okupacijy ir laisves m 2 [IApumuHaca %

MKaHCKan g


https://www.youtube.com/watch?v=NEfl8tBJiFM&feature=youtu.be
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Manager and Administrator - menus

Built-in tools to add/configure devices

All system settings can be made through the Admin menu. No need to contact the
program developer/programmer

(expertpower ) ADMINISTRATOR » MAINTENANCE » SYSTEM SETUP

ADMINISTRATOR Maintenance Data Entry Permissions Events Billing License Mngmt.

Manager
Maintenance '\ System Setup |\ Customers List Comm. Devices List
Administrator

Details Comm. Devices Sites Companies Status Calculation  More Options

Customer: SATEC

ID Comication MAC IPaddress | Port | COnhecton L;f‘;‘"‘l?jte ~
100107  BFM136 SATEC 00D5F0005872  82.166.91.134 502  Connected ooa oy
100136  PM175 SATEC 00D5FO005038 8216691134 504  Connected (aaia020
103137  SATEC SG 0005FO00DIEGX 502 NA e
103138 SATEC PM135 0005FO00ASEFX 502 NIA 03/29/2018

11:18:50
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Energy Forecasting

eXpertpOWel’ MANAGER > READINGS > FORECASTING

MANAGER Dashboard Readings Events Consumption Power Quality Billing Generators Reports

< 1/1/2020 - 1/25/2020 > B 8 &

& Current Selection H Forseat
1 selected Main Losd x 2000

SATEC

PM175 SATEC EMB

kWh

=)
=)

Z 1500
Main Load
Device Tree A
1000
My Groups A
& Datatype .
‘ Consumption v
0

1/1/20 1/2/20 1/3/20 1/4/20 1/5/20 1/6/20 1/7/20 1/8/20 1/9/20 1/10/20 1/11/20 1/12/20 1/13/20 1/14/20 1/15/20 1/16/20 1/17/20 1/18/20 1/19/20

1/20/20 1/21/20 1/22/20 1/23/20 1/24
® C ion, kWh @ F, ing, kWh

Forecasting Table

Weekday Forecasting kWh Consumption kWh Difference forecast/consumption Forecast Deviation
1/1/2020 Wednesday 1,435.16 1,468 2.29% 4
1/2/2020 Thursday 1,425.33 1,460 2.43% 4+
1/3/2020 Friday 51517 820 59.17% 4
1/412020 Saturdav ARA R3 RR4 32 R7% s




Energy Billing

Bill period 04/01/2019 - 04/01/2020 Number of days in bill period 366
Metering period 04/01/2019 - 04/01/2020 Number of days in metering period 366
Billing month March 2020 Method of Charge 2161"n 1"Iyn
Meter No. 1007850 Device name Main Load
Total Area (m2) 250 TOU Usage
uUnitiD 12345
60000
Energy Measurements Billing
Description Previous Present 40000
Usage (kWh Cost per kWh Total cost
Previous Previous Present Present kW) (agorot) (NIS) <
Date Reading Date Reading =
TOU Energy 77  Summer Peak 07/01/2019 988,049 09/01/2019 1,019,536 31,487.00 107.25 33,769.81 20000
TOU Energy 78 Summer High 07/01/2019 299,706 09/01/2019 324,420 24,714.00 48.75 12,048.08
TOU Energy 79 Summer Low 07/01/2019 901,382 09/01/2019 935,300 33,918.00 33.66 11,416.80
TOU Energy 177 Winter Peak 12/01/2019 1,082,424 01/01/2020 1,090,177 7,753.00 97.73 7,577.01 I I I I I I
TOU Energy 177 Winter Peak 01/01/2020 1,090,177 03/01/2020 1,103,685 17,612.00 93.10 16,396.77 0
TOU Energy 178 Winter  High  12/01/2019 340,629 01/01/2020 344,319 3,690.00 5922 2,185.22 AN RN
Y ~
TOU Energy 178 Winter High 01/01/2020 344,319 03/01/2020 3,926 9,130.00 56.22 5,132.89 Month
ont|
TOU Energy 179 Winter Low 12/01/2019 968,433 01/01/2020 992,464 24,031.00 36.48 8,766.51
TOU Energy 179 Winter  Low  01/01/2020 992,464 03/01/2020 1,035,798 56,291.00 3470 19,532.98 ® Low High @ Peak
TOU Energy 777 Fall/Spring Peak 04/01/2019 915,488 07/01/2019 988,049 72,561.00 47.67 34,589.83
TOU Energy 777 Fall/Spring Peak 09/01/2019 1,019,536 12/01/2019 1,082,424 62,922.00 47.67 29,994.92 ] sage
TOU Energy 777 Fall/Spring Peak 03/01/2020 1,103,685 04/01/2020 1,128,967 25,282.00 45.44 11,488.14
TOU Energy 778 Fall/Spring High 04/01/2019 285,279 07/01/2019 299,706 14,427.00 39.50 5,698.66 60000
TOU Energy 778 Fall/Spring High 09/01/2019 324,420 12/01/2019 340,629 16,209.00 39.50 6,402.56
TOU Energy 778 Fall/Spring High 03/01/2020 3,926 04/01/2020 7,551 3,625.00 37.65 1,364.81
TOU Energy 779 Fall/Spring Low 04/01/2019 868,038 07/01/2019 901,382 33,344.00 32.70 10,903.49 40000
TOU Energy 779 Fall/Spring Low 09/01/2019 935,300 12/01/2019 968,433 33,133.00 32.70 10,834.49 -
TOU Energy 779 Fall/Spring Low 03/01/2020 1,035,798 04/01/2020 1,044,496 8,698.00 31.07 2,702.47 E
20000
Subtotal 04/01/2019 04/01/2020 478,827.00 230,805.42
kW Max DMD General General 04/01/2019 04/01/2020 155.33
PF General General 04/01/2019 04/01/2020 0.981 o
2 @ @ .8 @ @ 9 a2 @ e @
5,-..9;’ Q0 n,"-\ o «.,"-‘\ 6"-\ )\.__\ %‘.\ C}._} o \\.__\ o \.'1, ”LPL o
Month
VAT 04/01/2019 04/01/2020 17.00% 39,236.92 B
. @® Currenmt year Previous Year
Tota
Charge 04/01/2019 04/01/2020 270,042.34
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Energy Consumption — heat map

Weekly Distribution L Heatmap
Monday Tuesday Wednesday Thursday Friday Saturday Avg.

00:00 - 01:00 1,688.14
01:00 - 02:00 1,671.86
02:00 - 03:00 1,658

03:00 - 04:00 1,647.29
04:00 - 05:00 1,655.57
05:00 - 06:00 1,872

06:00 - 07:00 2,889.57
07:00 - 08:00 3,331.43
08:00 - 09:00 3,811.57
09:00 - 10:00 4,045

10:00 - 11:00 4,062.57
11:00 - 12:00 4,025.29
12:00 - 13:00 3,973

13:00 - 14:00 3,987.86
14:00 - 15:00 3,953.71
15:00 - 16:00 3,838.29
16:00 - 17:00 3,748.43
17:00 - 18:00 3,553.43
18:00 - 19:00 3,313.14
19:00 - 20:00 2,593.43
20:00 - 21:00 2,087.14
21:00 - 22:00 1,866

22:00 - 23:00 1,769.14
23:00 - 24:00 1,719.71

Avg. 3,445 96 3.343.42 3,339.88 3.317.79 3,284 75 1,621.88 1.701.79




i
WHY US?

® Single vendor for all solutions.
® Expertise in providing Industrial Automation solution since 1983.

® Hardware and software engineering, testing, commissioning & after
sales service provided by us.

® [n house manufacturing

® Channel Partners to industry leaders GEOLUX, SATEC, SIEMENS,
Schneider Electric, WAGO and MOTOROLA.

® After-sales team stationed in different parts of India for timely
servicing.

® Proven system- Already installed and operational in multiple sites.
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THANK YOU

M. B. CONTROL & SYSTEMS PVT. LTD.

31/1, Ahiripukur Road, Kolkata 700019, West Bengal, India
Email : enquiry@mbcontrol.com | Url: www.mbcontrol.com

Innovative Electronics For
——

ics For You
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