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Zmény frekvence
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Projevy nizke kvality energie

- Oteplovani motoru, transformatoru a vedeni
vedouci ke zkraceni zivotnosti nebo okamzité poruse
- Nahodne vypadky nastaveni automatu
- Vypadky ¢innosti automatu, PLC apod.
- Nestabilita provozy pohonu, nahodné poruchy pohonu
- Blikani osvétleni
- Poskozovani elektroniky
- Nahodné vypadky pocitacovych systemu fizeni vyroby

Copyright © 2007 Elspec Ltd.
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Dusledky nizke kvality energie

= Vypadky vyroby

= Snizovani zivotnosti za frizeni

= Naklady na udrzbu
= Kvalita vyrobk U

» Energ eticke ztraty




Erety 0

CENA JEDNOHO POKLESU NAPET[ B'eRanther
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Textilni pramysl

Sklarsky pramysl

Zpracovatelsky pramysl

25tis. K é 250tis. K é 2,5mil. K ¢é 25mil. K € 250mil. K é

Source: EPRI “The Economics of Custom Power”, IEEE T&D Show
2003
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Overovani kvality
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energie Uzivatel e e
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Platim mnoho a
potrebuji kvalitni
7 energii

Ostatni ucastnici Dalsi vyrobci

\
Ovliviuji sit a nevim jak... Ovliviuji nasi sit’ !
> l € Nevim co poSkozuje moje
Potfebujeme piesné védét co zafizeni a zkracuje jeho
ovliviiuje stabilitu naSi vyroby ! zivotnost!

Vyroba

- f s, Udrzba - nakup
Vyrobni zarizeni

Udrzba

investice
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Kudit kvality elektrické energie

i Pve ey T Soiew b q

-
—
\"

- 0o D ke R :_:.."_'l-l-_'llr|' - L] -

W Liemiwid LiddJmEar

1Nk

Ol

L.
S T ThAEH 1R el TR N L3 TRl B.| LY DR

Il b el P dbd e, 1544000 - Ble ki 80 e | Jekd s u
B vecli lempusmer B cpmiiCreeniszmsr B Vel 3] e pai e
| AR TR, L e T TN BT TR R

h L g S i ]




Audit kvality elektrické energie
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Vysledek auditu — co ziska zakaznik

Vyhodnoceni stavu vSech parametr u sité
Vyhodnoceni vlivu na vyrobu

Uréeni pri€iny zhorSeni vlastnosti sit e
Uréeni dalsiho postupu

Doporu €eni napravy

Ing. Jaroslav Smetana
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Proc¢ od nas

Kvalita elektrické energie
Pro pot reby vztahu dodavatel/odb eratel

energeticky zakon

Viyhodnoceni a limity popisuje norma CSN EN 50160

Kvalita elektrické energie

Pro pot reby zdraveho provozu

DodrZeni parametrd dle CSN EN 50160 je nedostateéné !l!
Nutno méfit a vyhodnocovat na fyzikalni urovni

Copyright © 2007 Elspec Ltd.



EN 50160

Vypocitavan pribézné
prumér kazdych 10 period

Agregace:
150 period
10 Min

2 Hodiny

elikost napajeciho napéti Blue Paf:ti)

Instruments "\\

...RESENi PRO VASE MERENI

= Perioda po periodé

= Skutecny stav na
svorkach

Copyright © 2007 Elspec Ltd.
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Meéreni:

\/
0’0

2 paralelné pocitajici stroje:
IEC 61000-4-30 Class-A a perioda-perioda,

Az od 511 harmonicke
PIné rozliSeni 8000V / 75A pfi vysoké presnosti
Real time flickering — 2, 10 a 60 sekundové periody

Periodické ukladani 4 kvadrantoveé energie
(aktivni a reaktivni) pro celkem 16 parametru

Detailni Inter- a Sub-harmonické
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* Digitalni zaznamnik poruch

» Analyzator kvality

» M&fi€ vykony tridy-A

* Méfi€ energie na Urovni plateb

Copyright © 2007 Elspec Ltd.
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250y Min/Max L2 RMS Voltage (Cycle by Cycle), Karpti-2@dcemo site RENI
v s L T Y ‘ 1 4 5 e i T
200V
By RozliSeni @ 1per. — 58% Dip <--""
100V
50V
ov Min/Max L2 RMS Veltage (10/12 cycles), Karpti-2@demeo site
250V
200V N ) i
. RozliSeni @ 10per — 30% Dip
100V
50V

v Min/Max L2 RMS Voltage (150/180 cycles), Karpti-2@demo site
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240V

220V

200V

180V

160V

140V

120V

100V

RMS Voltage Karpti-2@demo site

RENI

——

Resolution @ 1
Cycle
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Audit kvality elektrické energie
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Proc¢ od nas

3 Navrhneme FreSeni pro napravu
Provedeme simulaci vysledku nasazeni
Oveérime mozne uspory spot Feby

| . Equalizer Elspec
[ eu
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» Blue Panther

eny nap éti a jejich kompenzace

Delta V
7v

Delta V
22 v

F SPEC ”
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spory energie a zlepseni kvality

Uspora
energie

Delta V
22 ZlepSena
kvalita
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Vysledky auditu — Navrh feseni
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Navrh reSeni T2 (IMVA):

Vzhledem k zjisténé vysoké urovni kolisani napéti — velké poklesy napéti, které narususi
spolehlivy provoz vyrobnich zafizeni, zkracuji jejich Zivotnot a zpUsobuiji ztraty ve vyrobé
a vzhleden k vysoké urovni 5. harmonické bylo navrZzeno feSeni v podobé

Elspec Equalizer system EQ300kVAr

Toto zarizeni bude:

Stabilizovat napéti — potlaci poklesy
Filtrovat 3./5. harmonickou
Eliminovat jalovy vykon — redukovat cosf na 0,95.
Spofit Energy

22
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Simulace
Pouzita data z T1 ze zaznamu 4 dni (od 15/01/2015).
Uspory redukci proudu
V tomto kroku jsou simulovany uspory redukci proudu jako vysledek redukce
reaktivniho vykonu.
Uspory ze ztrat v harmonicky
Zde jsou kalkulovany ztraty vlivem harmonickyckeue skin efektu,
hysterezes a negativni sekvence
Uspory z¥izeni nagti
Tje uena minimalni Urovié na@ti zalozena na #iteni v dlouhéntase. B
simulaci je vypdtena spdeba ed a po zréné drovre nagetio rozdil je pak
uspora.
Celkova usporaje sodtem redukce ztrat z redukce proudu a harmonickych a uspor z
upravy napti.

23
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Min/Max L12 RMS Voltage (Cycie by Cycle), ZT1_Measurement@Zanini (Black= ariginal measurement, Pink= simulation)

"‘ i 42y
!'

410V
= av T LI L

406 V

4 404y

5 402V

400V

398V

39 V

=Y Min/Max L1 RMS Current (Cycle by Cycle), 2T1_Measurement@2Zanini (Black= original measurement, Pink= simulation)
1.0 ka
0.9 ka
0.8 kA
0.7 kA
0.6 k&

0.5 kA

0.4 k&

0.3 kA
0.2 ks

0.1 k&

16/01 00:00 03:00 06:00 08:00 12:00 15:00 18:00 21:00 17/01 00:00 03:00 08:00 09:00
January 2015: Thursday 15, 22:00:00 - Saturday 17, 10:00:00

Copyright © 2007 Elspec Ltd.



AJ¢

eseni Uspory energie pro vysledky T 1 _ "a::m)

instruments

...RESENi PRO VASE MERENI

Power Plant

N TRTIRTR =

AMZHnCT
[w]

-

L

TR1

D
Load1
i C1

—
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ZTRATY
Slovk Ztraty ve vinuti ZTRATY VZTAZENE KE VZTAZENE K
e [KW] ZPOTREBE TRANSFORMATO
RU

T1 Transformator 1.532 0.44% 0.15%
Vedeni N.A.
Celkem bez EQ300KVAr 1.532 0.44% 0.15%
Transforméator 1.462 0.41% 0.14%
Vedeni N.A.
Celkem s EQ300KVAr 1.462 0.41% 0.14%
Zlepseni(rozdil mezi s a bez) 0.070 0.03% 0.01%

Table 3.1: Snizeni ztrat na transformatoru a vedenij ako vysledek snizeni proudu.

26
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Harmonics Voltage Zanini_T1@Zanini
400V
VASE MERENI
300V
250V
200V
150V
100V
s0v
oy
Harmonics Current Zanini_T1@Zanini
700 A
500 A
S00A
400 A
3004
2004
” -
0a B
Harmonics 9% Voltage Zanini_T1@Zanini
45%
4.0%
35%
3.0%
25%
20%
15%
10%
e [
0.0 % ——
Harmonics % CurrentZanini T1@Zanini
2%
20%
18%
6%
14%
12%
10%
8%
6%
4%
2%
0% il L —— ———} I [
0 1 2 3 4 5 5 7 8 E] 10 1 12 13 14 15 16
January 2015: Thursday 15, 09:16:48 - Friday 16, 23:04:03

EQ naladény na 5. harmonickou je schopen absorbovat 70-80% 5. harmonické na napéti a proudu a také zlepSit troven
7.H.

Uspora redukci harmonickych bude cca 1% .

27

Copyright © 2007 Elspec Ltd.



ReSeni Uspory energie pro vysledky T 1 r"‘\)

Blue Panther \

instruments

...RESENi PRO VASE MERENI

Napérené hodnoty a hodnoty simulace se snizenim napéti o 2.5% s EQ300KVAr — zoom

28
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Uspora redukci proudu a harmonickych a ...RESENi PRO VASE MERENi
snizenim pfikonu snizenim napéti o0 2.5% je v
T1.1,05% pakv T T1.2.

Uspora redukci proudu -0.03%

Uspora redukci Harmonickych -1.00%

Uspora stabilizaci napéti -3.39%

CELKOVA USPORA -4.42%
Table T1.1

Celkova uspora p Fepnutim trafa o0 2.5%

Uspora redukci proudu -0.03%

Uspora redukci Harmonickych -1.00%

Uspora stabilizaci napéti -7.96%

TOTAL SAVINGS -8.99%
Table T182.

Celkova uspora p Fepnutim trafa o 5% 29
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Cena dOdéka EQ300kVAr - 658 000K¢E ...RESENi PRO VASE MERENI

Uspora 4,42% (2,5%)
Denni uspora 620kW x 0,0442 x 24h= 658kWh => 658 x 2K¢ = 1 316K¢

Mésicni uspora (20 dnu) 1 316 x 20 = 26 320,-K¢&
Navratnost pouze z uspory energie 658 000 / 26 320 = 25 mésicu

Uspora 8,99% (5%)
Denni uspora 620kW x 0,0899 x 24h = 1 338,-kWh => 1 338 x 2K = 2 676K¢

Mésicni uspora (20 dnu) 2 676K¢ x 20 = 53 520,-K¢&
Navratnost pouze z uspory energie 658 000 / 53 520,-K¢ => 12,3 mésice

30
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Vyhody Equalizeru & Activaru
y y q Blue Pa:m
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..RESENIi PRO VASE MERENI
» Bez gechodové pipojovani kapacit
» PIna kompenzace v jednom cyklu
* Dlouha doba zivota kapacito(scan mode + bezg@chodovych jef)
-+ Filtrace Harmonickych
-+ Pokraila diagnostika
e Zabudovany pokraly analyzator kvality

» Specialni roz$eni systému:
— Nevyvéazeny
—  Rizeni napti
— Vétrné generatory a solarni systémy
— Generatoratory

A2
€ 3PEC :
-

Copyright © 2007 Elspec Ltd.
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Trvaly monitoring
kvality elektrické energie



Jistota

A

100%

0%

ostupnost znalosti
Fi zji$ tovani anomalii v energii f\J
Blue Panther

kdy

fdnes v 09:09

Cco

20% pOkIeSan

odkud

Z pI'OVOZU X
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2apnytj Motory»
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] " znalost
Co délat

Synch, restars
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Dostupnost znalosti
pFi zjiS tovani anomalii v enerqii
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Jistota

A

100%

ELSPEC G4000 BLACKBOX
Nepretrzité m éreni
Dostupnych informaci

Stale na 1024 vzorcich/periodu
Vyuziti technologie komprese dat

0% °©
kdy Co Odkud Proc Co délat

O © @ @ &

(13

7 b “Z - “S
dnes v 09:00,, 20% pOkIesau z proVOZu X aant, moto,_u” Ynch, resta,.tu

> Znalost
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PQZIP Data kompresni technolog e
VSechna data — ne je vypo ¢€tena r"\)
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Jedinecna patentovana technika PQZip pro kompresi elektrickych data
prinasi affords the zcela novou vyhodu nekoneé¢ného zaznamu dat a jejich
ukladani.

PQZip reSi problem s kapacitou pro ukladani dat.

Typick&d komprese v poméru 1000:1 umozni ulozit vSechna elektricka data
sité za dobu jednoho roku do prostoru pouze 8GB

VVVVVVVV VN

10 x

Copyright © 2007 Elspec Ltd.
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8 kanalu \

256-1024 vzorku
16 bits/vzorek

50/60 period
az 7,864,320 bitd na
sekundu
E => 679,477,248,000 bitd na den

l t> 28.2 Terra Byt i na rok /
/ 4

o,

Rychly zaznamnik Ukladaci prostor

Copyright © 2007 Elspec Ltd.




Meéreni s PQZIP data kompresi
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A1 8 kanali
256-1024 vzorku
16 bitd/vzorek
50/60 period
1,000 komprese
;’gfghc# : 1,966 bitu na

CPU => 7.75 Giga Byt i na rok
Compression K /

X

-~ X X

Compact D
Flash @
Kompesni Komprimovana Komprimovana
nastaveni CF vs. Disk P b

/ data data v Databazi
rychlosti

Copyright © 2007 Elspec Ltd.



Provozni scéna r T
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Koncovy uzivatel vlastni a  Fidi systém :

‘0

» Merice

‘0

» Infrastrukturu

/

++ Pocitace

/

s+ Software

‘0

» Data

Uzivatel sam vyhodnocuje stav kvality

gépec

Copyright © 2007 Elspec Ltd.
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PQSCada Server

Spole éna databaze

:
Mistni PC
> B I“)

Externi reporting: :
Koncovy uzivatel vlastni v ﬁ

% M&Fice

< Infrastrukturu — o

s Pocitace =E —— Pro vzdaleny pFl'S:

< Software L3¢ s _"
=L L /ﬁé_
% Data _ e

Stav kvality vyhodnocuje externi auditor e ML

Copyright © 2007 Elspec Ltd.
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ReSeni monitoringu

Prenosny anal. \ge :

G4500 Gdrzba G - rﬁ\)
H Blue Panther
,/ instruments \\

 <nd ...RESENi PRO VASE MERENI

PQScada

E Spole éna databaze
/' Mistni PC
s ~
e g3 ‘

Server

PC BP

Pro vzdaleny pfist B

£ FM
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gLSPg( « Digitalni zaznamnik poruch

. Arlevl_lyzz'i,tor kvavlity
G4000 BLACKBOX e i e N\
Meéereni:
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X/

s 2 paralelné pocitajici stroje:
IEC 61000-4-30 Class-A a perioda-perioda,

s Az od 511 harmonické
s PIné rozliSeni 8000V / 75A pfi vysokeé presnosti
»* Real time flickering — 2, 10 a 60 sekundové periody

»* Periodické ukladani 4 kvadrantové energie
(aktivni a reaktivni) pro celkem 16 parametru

+* Detailni Inter- a Sub-harmonické

Copyright © 2007 Elspec Ltd.



6&5{‘)@( « Digitalni zaznamnik poruch

. Arlevl_lyzz'iltor kvavlity
G4000 BLACKBOX oot e "~
\VWybrané vlastnosti

lue Panther \
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Kompaktni Flash & USB 4 napétové vstupy
rozSifovaci porty Modularni feSeni podporuje

az 9 modulu

Power over Ethernet (PoE) Multi I/O moduly

device and source

AC/DC zdroj
Se zalohou do 25
sekund preruseni
napajeni

2 rychlé Ethernetové_— 5
porty (10/100 MBit) o

Pouziti __4
comunikacnich
routeru tretich
dodavatelu

Zabudovany web server
pro vzdalené monitorovani
standardnim web
prohlize¢em

Integralni OPC server pro
snadnou integraci se
SCADA systemy

—— az 6 proudovych

Copyright © 2007 Elspec Ltd.
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G4000 BLACKBOX 5
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Nastaveei VWK EmMEREN

B

File  Edit Wiew Favorites Tools  Help :,'

@Back = J |ﬂ Igl ;j /-'Search ‘_J_."."Favorltas {2? f v .:; v = | | E‘* ﬂ fi

® v L L & 4| 3 lece

P ru be Addrass |@ hEp:Ifelspec-g‘I‘tDD.elspec‘inFn,l’PagesJ‘srvc_setJ:nw.asp

Google (Gl~ v Good D EF ~  €F Bookmarksw EhEoblocksd U check w % Autolink + 3
Harmonic

Fazo

Integrovaneé web servers v EG4K
BLACKBOX umozni pfimé a plnée
monitorovani a fizeni v realném
case kteréhokoliv zafizeni
pripojeného do sité.

%

‘X Elspec Main - Microsoft Internet Explorer

vl Go Links >
(20 Settings=

EISPEC

= ! =

~> A/ A R0 ,L Tes

G4430 BLACKRBOX
JAONITORING POWER CQUALITY REMOTE

SERVICE &

MAINTEMANCE

* Intuitivni a snadnda prace v grafickém
prostiedi vebovych stranek na kterékoliv

Sefup | Apply changes H Refresh data || Reset metering || Reset demand ‘

® Unit Setup

lokaci

- neni tfeba Zzadné instalace
» Monitorovani, fizeni a sprava a

analyzovani dat sité miZze byt provadéna

pouzitim webového rozhrani.
e 3-Urovné uzivatelskych prav a
cryptographické protokoly

» Elspec G4100 remote display emulator

Uplny

Web Server
On line p Fistup

® HNetwork Setup

* Power Setup

* Relay IO Setup

" Digital 10 Setup

* Display Setup

® Serial Interface

* Firmware Upgrade

Diagnostics

® Sysiem Log

" Neiwork Status

* Power Status

" PQZIP Status

* WO Status

* GPS Module

* E-mail Aleris

Power Configuration
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POQSCADA Power Quality Management suite

(Enterprise Edition)

[ { [T S
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Archivuje, stahuje a spravuje data z p  Fipojenych analyzator G G44XX

Rychlé pofizovani dat z ruznych pfistroju na riznych protokolech v redlném cCase
Hladké a snadné upozoriovani pfes E-mail / SMS

Automaticka/ Manualni generace zprav

Distribuovana architektura pro nejlepSi parametry a spolehlivé propojeni s tfetimi

stranami

Modularni design umoznuje pfidavani moduld i pfi b€hu systému

Hierarchicka struktura umozZzriuje snadné pouziti

« Node Name ~

W VED 1

W Chiller 28

i Transformer |

W Refrigarators

i Contral

¥ hlain Serice

W Transformer 2

Description

WED

Room 5

T

Refrigarators Room

Control Center

Main Service

T2

Status zarizeni v redlném
case

~ State =

) Dates: 26/5-17/9, 99.94%
() Dstes: 11/5-25/10, 09 86%
() Dates: -25010,937%
() Dstes: 11/5-25/10, 99 86%
() Dstes: -25/10, 99.43%
) Dstes: 28/-2510,99.77%

& Dstes: -25010,9853%



POQSCADA Investigator

Blue-; e

instruments \\

...RESENi PRO VASE MERENI

Specifikace €aseveho useku

il Umozni uzivately pohyb v €ase, rychle zobrazit jakoukoliv anomalii na siti.
- Informace, které maji byt ignorovany analyzou udalosti jsou is vyneseny PQSCADA
Investigatorem na jeden jasny zvolite'ny asova usek.

2, Elspec PQSCADA Investigator - 1.0.119 [Beta] g@@

Ele Edt Yew Tools Hep

_t : (25 Open gl Seve As... | ) Undo (+ Red ! -
v £ B€ Append Bockwerd ~ € Backward = 3 Foneen 5| 05:04-2007 # 06:11:14 % | 05.04-2007 #0611:15 v | b i |
 Control Panel vax ,
- B peor G R W - & )
Measurement Points
=
« v e = 18
+ B8 Current z
# [l Flickering 2 12
# L THDv a 5
+ L] THDi
a0 kW g
# . KVAr 15
# kVA
* PF
# @ Energy 05
® Ay Waveforms
= Harmonics 0
= Voltage
=RRARY _ 20
w0 v2 g -
® v3 =
= viz - 20
k2 V23
= v
w® VN 20
+i Current =
+ I Frequengy = ']
@ I3 Events =
+ (@ Compliance 2
+ § il Temperature
# @ Karpri_Mikon
& @ Karg ro_T1_2 = 2
# @ Karpri_Vilter_T3 3 0
20
14155 14206 14257 14308 14360 14411 14462 14514 14565 14616 14667 14718 14770 14:821 14872 14923 14975 15026 15077 15128 15173
[ems]  [s:ms] [s:ms] [s:ms] [ems]  [stms] [szms] [s:ms] [s:ms] [zms]  [sms] [s:ms] [sms] [s:ms] [ems]  [sms] [s:ms] fsms]  [sms] [zms] [szms)
05-04-2007 06:11 {D-M-Y h:m}
ﬁ Measurement Points
- Karpri_22KV@dema_ste L3131 [l Karpri_ 22KV @demo_sie 12123 [l Karpi_22KV@dema_site L1V12 [l Kapri_Sabro_T1_2@demo_site L1412 [l [
- |
 Events >3 x
Name o} Severity Magnitude Deviation Yalue Phase Start Time End Time Duration Node Name
Voltage dip 18 60 14.84 18722.00 [volt] i 29/04/2007 07:33:50:533 29/04/2007 07:33:50:593 60 [ms] Karpri_zzKv@demo_site
Flickering out of range 19 26 1.6211 [PitjPst] m 29/D4/2007 06:00:01:828 29/04{2007 D8:00:01:528 2:0 [h:min] Karpri_z2Kv@demo_site
VYoltage dip 7109 221 94.14 13,41 [Voit] 11, TI-TII, 1T1-T 05/04/2007 06:11:14:314 | 05/04/2007 06:11:14:874 560 [ms] Karpri_Sabro_T1_2@demo_site
:]Fucksrhg out of range Jue [z | 15610 [PRjPst] |FILI-ILIEL | 0S/04/2007 04:56:19:692 |05/04/2007 06:56:19:652 |2:0 thimin |Karpri_Sabro_T1_z@demo_site
Voltage dip 111 64 17.09 190.63 [Yolt] T-1I1 07/04/2007 14:52:54:834 07/04/2007 14:52:54:894 60 [ms] Karpri_Sabro_T1_2@demo_site ~ Copyright © 2007 Elspec Ltd




|

PQSCADAInvestigator - pehled

Vybér kteréhokoliv parametru
Vybér / Pfidani kteréhokoliv parametru béhem analyzy

rol Panel v ax

Measurement Points

Zapnuti post processing vypoctu:

» Prabéht

instruments

...RESENi PRO VASE MERENI

* Energie
.119 [Beta]
=1V
(==
E;' I Flickeri Forward = ﬁ = & ~ ?!505-54-2007 HOE1114 ¥ [0504-2007 #061115 %[ b | m !
ickenn
@ ) 25502 sEHD ®a- %+ < 5 8 200
+ % THDv B » 9 I S =
# 08 THDi
H kW e ce
& kVAr = ®
3
H kVA £ » Teploty
+ 6
i+ PF
& ®
5] E Energy = I/O
B85 Waveforms ' 1
; » Ostatn
=] Harmonics 05
(=] Voltage Vn
= Vi
£ V2 g i
B V3 z g
£5) vi2 2
#= V23
® V31 =z 2
YN E ¢
& Current 2
# § 3 Frequengy
- JW Events = &
# {@ Compliance 3 0
# Wl Temperature 20
# @ Node 2 14155 14206 14257 14309 14360 14411 14462 14514 14565 14616 14667 14718 14770 14821 14872 14923 14975 15026 15077 15128 15179
® d Node 3 [sms]  [ems]  [sms]  [sms] [sme] [sme]  [sms]  [sms]  [sms]  [zms] [ems]  [sms]  [ems]  [sms]  [sms]  [sms]  [ems]  [sms]  [sms]  [smg]  [sms]
# @& Node 3 o 0 , o N 05-04-2007 06:11 [D-M-Thim]
@ ﬂ Site 2 Cl Gl bl ddihs B Gulip P U kap L o0 m Karpii_22Kv@demo_site L1v12 [l Kapri_Sabio_T1_2@demo_site L1112 -i
e . z1 v v/, -
® [ sites =TTEO0MEZENEN0 PO CtU pristroj u e
® [ sites
Magnitude Deviation Yalue Phase Start Time End Time Duration Node Name
14.84 18722.00 [Volt] m 29/04/2007 07:33:50:533 29/04/2007 07:33:50:593 60 [ms] Karpri_zzKy@demo_site
. 6 1.6211 [PitjPst] m 29/04/2007 06:00:01:828 29/04/2007 08:00:01:828 2:0 [hemin] Karpri_22KV@demo_site
E Measurement Points = 94,14 13410l |MLIMLITT  |05/04/2007 06:11:14:314 |osi0s/z007 06:11:14:874 |ssofme)  |Karpr_Ssbro_T1_2@demo_sie
3 | 1.5610 [PRjPet] [rmmmurr  |osjosrz007 04:56119:692 |05/04/2007 06:56:19:652 |2:0himin] |Karpri_Sabro_T1_2@demo_site
f E4 17.09 190.63 [volt] -1 07/04/2007 14:52:54:834 07/04/2007 14:52:54:894 60 [ms] Karpri_Sabro_T1_2@demo_site & Copyright © 2007 Elspec Ltd.
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QSCADA Investigator - pfehled -~
’ T n, .

WY

Blue-_ _

instruments

Zoom In/Out ...RESENi PRO VASE MERENi
Zobrazeni dat v jakémkoliv rozliSeni, zoomovani informaci od rokd az po
milisekundy a opacéné. Identifikace zdroje anomalii a mpoznost vidét jejich Sifeni.

®, Elspec PQSCADA Investigator - 1.0.119 [Beta]

Bt vew Lok teb

Contolpane)____ DRl @- s
Measurement Points Elspec PQSCADA Investigator

Volts, L-L [kV]

E g Waveforms
Harmonics

=] Voltage
£ vi

Currents [A]

- i § i Frequency
& N Events
- # [@ Compliance

* 4N Temperature
# @ Karpri_Mikon
& @ Karpri_Sabro_T1_2
# @ Karpri_Vilter_T3

16:58:33.273 18:16:22.235

Se Value Start Time |End Time atior | Node Name
] 60 18722.00 [volt] m f 07 07 60 [ms] Karpri_22Kv@dsmo_site
|| Fickering out of range 185 26 L6211 [PitjPst] m | 29/04{2007 06:00:01:828 |29/04/2007 08:00:01:828 | 210 (himin] | Karpri_22Kv@demo_site
Voltsge dip |15 221 |04.14 13,41 [vat] [MILLIN |05/0472007 06:11:14:314 |os/042007 06:11:14:874 |s60 tms) | Kerpri_Sabro_T1_2@demo._sie
| |Fickering out of range |10 |25 [ | 15610 PRiPst] LILIILIGL  (0S/04/ |osfosi |20 thiming | Karpri_Sabro_T1_2@demo_site
Voltage dip 1 64 17.09 190.63 [Volt] -0 07/04{2007 1452:54:834 07/04/2007 14:52:54:894 60 [ms] Karpri_Sabro_T1_2@demo_site & Copyright © 2007 Elspec Ltd.



PQSCADA Investigator - pehled

Filtrovani udalosti a vaznost udalosti Bluc S5 S

e Podminky udalosti, spoustéCe a a seskupovani podle nastaveri® praht®nas N\
nasbiranych datech ...RESENi PRO VASE MERENI

« Z&4dné spoustéde — 7adné nastaveni prahd na méficich mistech pfed zaznamem

* VSechna zaznamenana data obsahuji vSe — Zadné informace nejsou ztraceny

* Moznost premodifikovani seskupeni a nastaveni podle budoucich doporuceni a

®, Elspec PQSCADA Investigator - 1.0.119 [Beta] FEX
Ele Edt Vew Jooks Hep
: (5 Open ol Save As... | ) Undo O Red !
& i B Append Backward ~ & Backward =  Forward ~ | 3 Append Forward - =, - ¥ H {0504-2007 #06:11:14 v |0504-2007 #0611:15 ™| b | m B
; Cortr Pancl B p 3 n e sk @-EE IBes s s
Measurement Points
= fl demc
=@ [Kar
; 1 g 18
+ [} Flickering 2 12
# A% THDv = [
Events *Ox
A
Mame 1D IMagnitude Deviation Severity T Walue Fhase Stark Time 4 End Time Duration Mode Mame =

| Name: Flickering out of range

Mnoha urovriové
seskupeni

L +| Name: Frequency out of range

155 +| Name: Rapid voltage change:

| | =] Mame: Yoltage dip

>
|| vokage dip 290 |66.02 162 467,50 [valt] MA 112/2006 0;55:42:289 27)12/2006 06:55:42:429 140 [ms] KP_zzKv@demo_site

voltage dip 295 | 65.43 162 11:50:417 27(12{2006 07:11:50:775 361 [ms] KP_22KV@demo_site

- g z. . z .

L | severity: 150 Filtrovani na jakykoliv
I +| Severity: 157 t
155 +| Severity: 142 parame r
[2¢] [] [Made Hame] = KP_22Kv@demo_site' [~ | /4' T | v
[ ]
Cutput

Ready




PQSCADA Investigator - pehled

Export

Blue-. ______

instruments

Export grafl a dat do m,noha formétua jako napr.: Metafile, Microsoft Excel, PQDIF
(Prabéhy, Energie, RMS, U/I, THD, Frekvence, Teplotae a dalsi)

Ele Edt Yew Tools Hep

...RESENi PRO VASE MERENI

e
Metafile

e
Microsoft

Excel

y
PQDIF

i (7 Open gl Save As... | ) Undo (- Red !
i I€ Append Backward ~ & Backward - P Forward - | Il Apperd Forward - (¥ Hios-m-zoo? #0611:14 v 05042007 #0615 w | b | W !
 Control Panel v ax N +
a3 Rk R0 (E-[R- % seaE
Measurement Points )
& MM Voltage i = 18
+ B8 Current g
# [l Flickering 2 12
@ U THDv = 6
+ [ THDi
a0 kW g
c kVAr 15
# kVA =
# . PF 3 1 )
# [ Energy = 05
@ K Wavetorm:
= Harmonics 0
= Voltage
& Vi = 20
=04 v2 = ;
# V3 =
+ vi2 20
k2 V23
= v
© VN - ..‘\
* Current = )y
+ I Frequengy = ']
& A Events =
+ (@ Compliance 2
+ §Nl Temperature
# @ Karpri_Mikon
= ¢ K Sabro_T1_2 = 20
# @ Karpri_Vilter_T3 g 0
20
14155 14206 14257 14308 14360 14411 14462 14514 14565 14616 14667 14718 14770 14:821 14872 14923 14975 15026 15077 15128 15173
[ems)  [zms)  [sms]  [s=ms]  [sms]  [sms]  [sms]  [sms]  [sms]  [zms]  [ems]  [ems]  fems]  [sms]  [sms]  [sms]  [ems]  [sms]  [ems]  [sms]  [sms]
05-04-2007 06:11 {D-M-Y h:m}
-fa Measurement Points 1
I Karpri_22KV@demo_site L3\31 | ] Karpri_22KV@demo_site L2123 [l Karpi_22KV@demo_site L1\12 - Karpri_Sabio_T1_2@dema_site L1\12 .
»
 Events v 3x
Drag a column header here to group by that column -
Name Severity Magnitude Deviation Value Phase Start Time End Time Duration Node Name
 Voltage dip 18 60 14.84 18722.00 [volt] i 29/04/2007 07:33:50:533 29/04/2007 07:33:50:593 60 [ms] Karpri_zzKv@demo_site
Flickering out of range 19 2 1.6211 [PitjPst] m 29/D4/2007 06:00:01:828 29/04{2007 D8:00:01:528 2:0 [h:min] Karpri_z2Kv@demo_site
VYoltage dip | 109 221 94.14 13.41 [volt] 11, TI-TII, 1T1-T 05/04/2007 06:11:14:314 | 05/04/2007 06:11:14:874 560 [ms] Karpri_Sabro_T1_2@demo_site
Flickering out: of range |10 |25 | 1.5610 [PitfPst] | 1-I1, TI-IT0, 1011 1054'04)'2097 04:56:19:692 iDSJNlBOD? 06:56:19:652 I210[h:mi‘\3 Karpri_Sabro_T1_z@demo_site
Voltage dip 111 64 17.09 190.63 [Yolt] T-1I1 07/04/2007 14:52:54:834 07/04/2007 14:52:54:894 60 [ms] Karpri_Sabro_T1_2@demo_site ~

Copyright © 2007 Elspec Ltd.



Prenosny analyz ator kvality
vyuziti v adrzb & pro identifikaci C.\)

, , o e Bl Panth
problémového za Fizeni netrumente N )

...RESENi PRO VASE MERENI

* Prenosny pistroj, ktery nepetrzite zaznamenava vsechny
parametry s vysokou vzorkovaci rychlosti

e 100% kompatibilita S G44XX

Copyright © 2007 Elspec Ltd.



Hlavni vlastnosti = |

instruments

Volné konfigurovatelny — neniéba zadné prahové hodnoty, automatick@edeig k@ MREH wERENI
prevodniki

Integrovany WiFi 802.11b/g a 3x10/100MB Ethernetterinim routerem
Voliteln¢ GPRS/3G

GPS synchronizace

2 hodiny vnitni akumulator

Mechanicky odolné provedeni

-~
(

V\EPEC G4500 BLACKBOX

RS485 /422
o
: ) -
e : PC CARD

Rx0 ‘ o 100M LINK 100M LINK  PoE OU




C\)
Blue Panther

11 meticich karlé_hl Iavnll VIaStn OStI 5 alim g o

...RESENi PRO VASE MERENI
— 4 x AC napti
— 4 x AC proud
— 1 x rozdilovi DC nagti
— 1 x AC/DC proud

— 1 x vrgjSi teplota (dale 2 vnini tepl.
sensory)

Umoziuje korekci poadi fazi po
provedenem gieni

6 x Digitalnich vstup prabézne
zaznamenavanych rychlosti 1ms pro
stavovou analyzu.

Copyright © 2007 Elspec Ltd.
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Blue Paitha\-‘

..RESENi PRO VASE MERENI

Dé&kuji za pozornost




