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Kvalita elektriny

.,,Monitoring toku vykonu a kvality elektfiny ve
spolecnych napajecich bodech a vnitrnich

‘napajecich bodech prumyslovych siti “
Ing. Jaroslav Smetana
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Projevy nizke kvality energie

- Oteplovani motoru, transformatoru a vedeni
vedouci ke zkraceni zivotnosti nebo okamzite poruse
- Nahodné vypadky nastaveni automatu
- Vypadky Cinnosti automatu, PLC apod.
- Nestabilita provozy pohonu, nahodné poruchy pohonu
- Blikani osvetleni
- Poskozovani elektroniky
- Nahodné vypadky pocitacovych systému fizeni vyroby
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Dusledky nizké kvality energie

» Vypadky vyroby

* Snhizovani zivotnosti zarizeni

= Naklady na udrzbu
= Kvalita vyrobku

= Energeticke ztraty
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Textilni pramysl

Sklarsky pramysl

Zpracovatelsky pramysl

25tis. Ké 250tis. Ké 2,5mil. Ké 25mil. K¢ 250mil. Ké

Source: EPRI “The Economics of Custom Power”, IEEE T&D Show
2003

Ztraty na jednu udalost poklesu napéti

Copyright © 2007 Elspec Ltd.
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Poruchy a nekvalita vznikla
provozem technologie
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Kde vznika nekvalita o W
elektfiny v zavodé ? RSNy

Uginik

* Provoz indukcnich stroju

Harmonicke

. Rizené pohony

* Vykonova elektronika obecné

Napéet'ova nesymetrie

« Nevyvazené rozdéleni jednofazovych odbérl

* Poruchy spotrebicu

« Harmonicke

Kolisani napeti

« Zapinani velkych zatezi

« QOdrazy na vedeni

* Rezonance harmonickych slozek
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Jak overovat kvalitu elektriny?

Ing. Jaroslav Smetana
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Kvalita elektrické energie
Pro potreby vztahu dodavatel/odbératel

energeticky zakon
Vyhodnoceni a limity popisuje norma CSN EN 50160

Vyhodnoceni a zaznam podle predem danych limit

Kvalita elektrické energie
Pro potreby zdravéeho provozu
DodrZeni parametrd dle CSN EN 50160 je nedostateéné !!!

Nutno meérit a vyhodnocovat na fyzikalni urovni bez
predem danych limitu
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Vypocitavan pribézné
prumér kazdych 10 period

Agregace:

150 Cykl(
10 Min
2 Hodiny

10

Copyright © 2007 Elspec Ltd.
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B0V Min/Max L2 RMS Voltage (Cycle by Cycle), Karpti-2@demo site iENi
v o ' Ty i T nl

200V

. Rozliseni @ 1lper. — 58% Dip <--77

100V

50V

ov Min/Max L2 RMS Voltage (10/12 cycles), Karpti-2@demo site

250V -
200V o . .

oy RozliSeni @ 10per — 30% Dip
100V

50V

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

Roziideni @ 3Sekund-NoDip

3 Hours

Copyright © 2007 Elspec Ltd.
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240V

220V

200V

180V

160V

140V

120V

100V

RMS Voltage Karpti-2@demo site

——"

Resolution @ 1
Cycle

Copyright © 2007 Elspec Ltd.



Dostupnost informaci
pfi zjiStovani anomalii v kvalité C\)
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Jistota

100%

0%

> znalost
kdy co odkud proc Co délat

© © 6 0 ©

{ 3 4 z . “Syn
dnes ,, 09:00" 20% POkles > Zpl”ovoZu X apnuyt Motory» Ynch, restar
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Dostupnost informaci
pri zjistovani anomalii v kvalité
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Jistota

100%

ELSPEC G4000 BLACKBOX
Nepretrzité méreni
vSech dostupnych informaci
vysokou rychlosti 1024 vzorcich/periodu
Vyuziti technologie komprese dat

0%

kdy Co Odkud ProC Co délat

Y 2

“ “ @ “z A “S
dnes |, 09:00~ 20% Pokieg 2 pr Ovozy y» apnuti Motop,, Ynch, restarg»

> Znalost
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a kvality elektfiny bez limitu
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Zpusob jak:
1. snizit provozni naklady
2. optimalizovat vyuziti site
3. zvysit spolehlivost a redukovat vypadky

Ing. Jaroslav Smetana



Mereni provadena bez datové komprese
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8 kanalu \

256-1024 vzorku
16 bhits/vzorek

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

e

<> 28.2 Terra Byt na rok /

524

-

T

Rychly zaznamnik

Ukladaci prostor komunikace Database

Copyright © 2007 Elspec Ltd.



Zaznam dat s kompresi PQZIP

Napéetove
a
proudove
vstupy

/

A/D

DSP

I

CPU
Compression

|

Compact
Flash
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8 kanalu
256-1024 vzorku

50/60 period

\xxx\

16 bitd/vzorek

1,000 komprese

N

TZEICK 1,966 bitu na

Kompesni
nastaveni rychlosti

CF vs. Disk

Komprimovana

data

&> 7.75 Giga Byt naro

il /

B
e

Komprimovana
data v Databazi

Copyright © 2007 Elspec Ltd.



PQZIP kompresni technologie
Vsechna data — ne jen vypoctena ,,afthe,\)
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JedineCna patentovana technika PQZip pro kompresi elektrickych dat pfinasi
zcela novou vyhodu nekoneCného zaznamu dat a jejich ukladani.

PQZip rfeSi problem s kapacitou pro ukladani dat.

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

VVVVVVVV

10x "\ /

Copyright © 2007 Elspec Ltd.



Trvaly monitoring a jeho prinosy

S, Elspec Investigator 2.2.0.35 Beta
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Nepretrzity zaznam vSech parametru kvality elektrické energie

Okamzita informace i predstava o dlouhodobém vyvoji a charakteru
elektrické energie

Zasadni podklady pro rozvoj energetiky zavodu

V pripadé poruchy mame moznost zpétné dohledat tyto parametry a
urcit z nich pric¢inu poruchy

© Ele iew Settings Iools  Windows Help
Trend 3 dbwX
A (1] [ BT ER # - a - e - @ - 9 - D O 2942009 154428 ¥ [7.5.2008 13:45:15 > =
=¥ Bp
= M G4420 Voltage G4420@BP
= [ vohage ZY
S Vahse 2
ML 200Y paa |
L2 W 2 O C [Esoowtezrmzon__[v] s 140132158 v
L3
% LN 150y , YalueLL TrDy G4420@ap
Lz
[L2s
L3 100
&[] Curent .
=] Value
@ 50
[F]L2
[¥]L3 ay * Value,Lt Waveforms,Voltage G4420@8P
CJLN Current G4420@BP v
Oz 2
[JL2s v
L3t
@ HOv 15k v
O Hoi Y
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E (ST 1kA " Nalue,L1 Waveforms,Current 64420807
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& Fiickeing N =
Active Power _— s
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Apparent Power -
PF Dk A
I3 erey 29.4.2003 15:44:28 1.5.2003 11:54:32 35.2009 8:04:35 5.5.2009 414:33 7.5.2003 0:24:42 5

5] waveforms

[ Temperature
(@] Tolerance
& Frequency

2009: stFeda 29 dubna, 15:44:28 - ttertek 07 kvétna, 13:45:15 21:32.040 14:21:32.080 14:21:32.083 2132104

sobota 02 kvétna 2009, 14:21:32: 00,040 - 00,133
B Valie Lt Cuner Ga4200EP B Value L2 Cunent Ga42000P [ Value L3 Cunent G442020P ‘ B Vauel 1 Waveforms Curert Gea20@6P B ValusL1 THDv G4420@8P B ValieL1 Waveloms okt

W ValellVolage G4s20@EP [ Valuel2Vokage G4420@8P [ Value L3 Voltage GA420@EP
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2 paralelné pocitajici stroje:
IEC 61000-4-30 Class-A a perioda-perioda,

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

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

Detailni Inter- a Sub-harmonické
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eLSPE( « Digitalni zaznamnik poruch

. Arlav\.lyzé,tor kvavlity
G4000 BLACKBOX  uonien e N\
Vybrané vlastnosti
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Kompaktni Flash & USB 4 napétoveé vstupy

rozsirfovaci porty Modularni feSeni podporuje

az 9 modull

Power over Ethernet (PoE) Multi I/O moduly

device and source

AC/DC zdroj
Se zalohou do 25
sekund preruseni
napajeni

2 rychlé Ethernetove [ .. e
porty (10/100 MBit) .

Pouziti _
comunikacnich
routery tretich
dodavatell

Zabudovany web server
pro vzdalené monitorovani
standardnim web
prohlizecem

Integralni OPC server pro
snadnou integraci se
SCADA systemy

—— 4 proudové vstupy

Copyright © 2007 Elspec Ltd.
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Integrovaneé web servers v EG4K Nastaveni vykonu  ..RESENi PRO VASE MEREN
B LAC KBOX U mOin |’ p‘ﬂ’mé a plné 2 Elspec Main - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools Help

monitorovani a fizeni v realném O - O BEG P Fi OB B C

- &9 fiw, -

éase kte réhOkOI iv Za‘r"l’ze n I’ P ru bé ks http’”elspec'gq‘mu'e'”“‘infi’lp:eiz;*izjg'ajp ¢ Bookmarksw @29 blocked P Check v 'y Autolink ~ 2> 12 G;@ Se:ti:jsv»
pripojeného do sité. Harmonic

G4430 BLACKBOX

MONITORING POWER OQUALITY REMOTE

SERVICE &
MAINTENANCE

* Intuitivni a snadna prace v grafickém

Setup

prOSt\rr_edI, Vebovych Strének na kterékoliv - ot setep | Apply changes ‘ ‘ Refresh data | | Reset metering | | Reset demand ‘

IOkaCI * Network Setup Power Configuration Delta 3wy »

- neni tfeba zadné instalace e e soof] o] 510D

1 , i i i elay 10 Setup s[4 110

» Monitorovani, fizeni a sprava a - BRI S —

analyzovani dat sité muze byt provadéna — ver | s i

pouzitim webového rozhrani. - Firmware Upgrade | Polarity: v v
° 3'urovné uiivatelskych pra’v a Diagnostics Normal v Morrmal Mormal v Mormal (v

cryptographické protokoly e Vomal @] [Namal @] [Nl ®]  [Nomal 9
» Elspec G4100 remote display emulator “ Power Status

- PEAD S Energy Intervals Non-measured Cu
v * /O Status Metering Interval | Sliding Window Calculated Phase
U pl ny " GPS Module 15 min |~ Enable All measured v

Web Server
On line pristup

© Elspec Ltd, 2007
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Archivuje, stahuje a spravuje data z pripojenych analyzatori G44XX

Rychlé pofizovani dat z riznych pfistroji na riznych protokolech v realném Case
Hladké a snadné upozorfiovani pres E-mail / SMS
Automaticka/ Manualni generace zprav

Distribuovana architektura pro nejlepSi parametry a spolehlivé propojeni s tretimi
stranami

Modularni design umoznuje pfidavani moduld i pfi b€hu systému

Hierarchicka struktura umoZziiuje snadné pouziti Status zah’vzenl' v realném
_ case
% Node Name ~ Description « State v
¥ WFD 1 VFD @ Dates: 28/5-17/9, 99.94%
% Chiller 28 Room 5 () Dates: 11/5-25/10, 99.85%
== % Transformer 1 T D Dates: -2510,93.7%

% Refrigarators Refrigarators Room ) Dates: 11/5-25/10, 99.86%

% Control Control Center @ Dates: -25/10,99.43%

% Main Service Main Service (9 Dates: 281-25/10,99.77%

% Transformer 2 T2 ) Dates: -2510,98.53%
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Specifikace casevého useku
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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 zvolitelny Casova usek.

Ele Edt View Tools Help
i 5 open [ Save As... | ) Undo § !

[BEIET

{ 05042007 #06:11:14 v |0504-2007 #06:11:15 v | b | m !

: }€ Append Backward ~ € Backward ~ 9 Forwar:

: Control Panel vax |
& [0 A - |* ME > R ia
7 18
+ B ¥ Current z
# [l Flickering 2 12
# £ THDv = 6
# [§ THDi
® 0 kw g
L kVAr 15
# . kVA =
+ PF § 1
+ E Energy = 05
® & Waveform:
= Harmonics 0
= Voltage
VY _ 2
V2 Z
* v3 ; 0
x vi2 20
* v23
e v
# . VN 2
* Current =
+ [ Frequeney s 0
# o Event =
# [ Compliance 2
+ § il Temperature
+ @ Karpri_Mikor
® @ Karpri - a
+ & Karpri, E 0
=
20
14155 14206 14257 14309 14360 14411 14462 14514 14565 14616 14:667 14718 14770 14:821 14:872 14:923 14975 15026 15077 15128 15173
[sms]  [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms] [sms]  [sims]
ﬁ 05-04-2007 06:11 [D-M-Y h:m]
Measurement Points 1
[ Karpri_22KV@demo_site L3\31 [l Karpri_22KV@demo_site L2123 [l Karpii_22KV@demo_site L1\12 [l Karpii_Sabro_T1_2@demo_site L1\12 [l ‘
» . |
 Events vax
Name D Severity Magnitude Deviation Value Phase Start Time End Time Duration Node Name
__ vokage dip 18 60 14.84 18722.00 [vok] 1 29/04/2007 07:33:50:533 29/04/2007 07:33:50:593 60 [ms] Karpri_22Kv@demo_site
| Flickering out of range 19 26 1.6211 [PitjPst] m 29/04/2007 06:00:01:828 29/04/2007 08; 2:0 [h:min] Karpri_22Kv@demo_site
| Vokage dp 109 221 94.14 13.41 [volt] I-I1, -1, 11 05/04/2007 06:11:14:314 05/04/2007 06 560 [ms] Karpri_Sabro_T1_2@demo_site
Flickering out of range |10 |25 |1.5610 [Pit/pst] [rmmrmmr  |osfosi2007 04:56:19:692 |05/04/2007 06 |2:0 [himin] | Karpri_sabro_T1_2@demo_site
Voltage dip 111 64 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 3 Copyright © 2007 Elspec Ltd.
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Vybér kteréhokoliv parametru BI .
Vybér / Pridani kteréhokoliv parametru béhem analyzy i e
Zapnuti post processing vypoctu:
* Prdbéht okamzité hodnoty U, I, P, Q, S

vax :m:es(i':lr-1 0.119 [Beta] . -
o ~.& Napéti —Proud - Vykon

..RESENI PRO VASE MERENI

305042007 #06:11:14 v [ 05042007 #06:11:15 v | » -l

% e 5 9 oE

-onicke .

tAY Voltagcl

3 # 88 Current
LY # § 3 Flickering SET P e
\ # A% THDy =0
® Bl THDi . =5
# kW a1y K 0
# . kVAr % :{{’O ie
L kVA o !
&1y PF I'\:.""i"@?.tatm 0

}JEEnergy i 8:;1‘ tr’ g
di 5 Waveforms p ebC

Harmonics ° S &Otfe bE

— ) g e
<
DS

O—XD

= Voltage @iz j 7
- i
VRS « Spotfebg Tla 0'vzduch
+ V2 = A4 VN 20
i 5 * Current =
* V3 + [ Frequency = 0
+ ® [ Event =
o i vi2 # [8] Compliance 2
i+ V23 ‘; il Temperature
+ Karpri_Mikon
* V31 ® @ Karpri_Sabro_T1_2 — 2
2] VN # & Karpri_Vilter_T3 § 0
. =
& Current
* Frequen
a5 F a ¥ 14155 14206 14257 14309 14360 14:411 14462 14514 14565 14616 14667 14718 14770 14:821 14872 14923 14975 15026 15077 15128 15173
=) E Events [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms]
# [@] Compliance 05-06-2007 06:11 [DM-Y hom]
Measurement Points 1
= §N Temperature L] Karpri_22KV@demo_site L3\31 [l Karpri_22KV@demo_site L2123 [l Karpii_22KV@demo_ste L1\12 Ml Karpri_Sabro_T1_2@demo_site L1v12 Il |
»
& Node 2 -
& Node 3 : Events vax
& Node 3

*
=
*
= f
=0

# Site 2 Name ID  Severity e Phase Start Time End Time Duration Node Name
Rels > ' neo m ?Z ene h o p o ct mﬁtrq J u 29/04/2007 07:33:50:533 29/04/2007 07:33:50:593 60 [ms] Karpri_22Kv@demo_site
. S Flickering out of range. 1601 (PPt it 29/04/2007 06:00:01:628 29/04/2007 08:00:01:628 2:0 [hemin) Karpri_22KV@demo_site
Site 4 Voltage dip 109|221 94.14 13.41 [vok] LI TI-I11, 1011 05/04/2007 06:11:14:314 05/04/2007 06:11:14:674 560 [ms] Karpri_Sabro_T1_2@demo_skte
Flickering out of range |10 |25 \ | 15610 (prspst) [rmuammr osjosj2007 04:56:19:692 |05f0412007 06:56:19:692 |2:0 thimin) |Karpri_sabro_T1_2@demo_ste
Voltage dip 111 64 17.09 190.63 [volt] igiit 104 152:54: 'j04/. 152:54: 60 [ms] Karpri_Sabro_T1_2@demo_site v

fa Measurement Points

¥

Copyright © 2007 Elspec Ltd.
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Zoom In/Out ...RESENi PRO VASE MERENI
Zobrazeni dat v jakémkoliv rozliSeni, zoomovani informaci od rokd az po
milisekundy a opacné. Identifikace zdroje anomalii a mpoZzZnost vidét jejich Sifeni.

e Elspec PQSCADA Investigator - 1.0.119 [Beta] @@@

Gle Edt View Tools Help

i Fopen gl Saveds... | ¥ Undo (- Red !

: }€ Append Backward ~ € Backward + 3 Forward ~ )lAwen?\ ford - A - 7 P ios0s2007 wos11:14 v [05042007 wosras_ v b | m B
: Control P: x
; Cootrol panel s ;1 ';-Pé,' & El".i"”n,

Elspec PQSCADA Investigator

# ¥ Volage 22

+ B ¥ Current =
+ [ Flickering = 20
# 1 THDv =
+ B THDi - 18
# kW 3
# . KVAr S 16
# . KVA =
£ PF 14
+ E Energy
B & Waveform
= Harmonics 21
Y Vol\l;!‘gn < 18
V2 £
@ v3 g 15
* vi2 3
% v23 o 12
e v
2 VN
Current
Frequency

Event

(8] Compliance
il Temperature
Karpri_Mikon

Som=p

16:58:33.273 18:16:22.235
ﬁ Measurement Points
»
: Events -vax
Drag a column header here to group by that column A
Name D Severity Magnitude Deviation Value Phase Start Time End Time Duration Node Name
Voltage dip 18 60 14.84 18722.00 [vok] il 29/04/2007 07:33:50:533 29/04/2007 07:33:50:593 60 [ms] Karpri_22Kv@demo_site
| Flckering out of range 19 2 1.6211 [PitjPst] it 29/04/2007 06:00:01:828 29/04/2007 08 2:0 [h:min) Karpri_22Kv@demo_site
| Voksge dp 109 221 94.14 13.41 [Vok] I-IL, 11T, 1111 05/04/2007 06:11:14:314 05/04/2007 06: 560 [ms] Karpri_Sabro_T1_2@demo_site
Flickering out of range 110 |25 |1.5610 [Pi/Pst] | 111, 11108, 11T \os,’o«fzom 04:56:19:692 105/04/2007 06:56:19:692 |2:0 [h:min] | Karpri_sabro_T1_2@demo_site
Voltage dip 111 64 17.09 190.63 [volt] igiit 104 152:54: 'j04/. :52:54: 60 [ms] Karpri_Sabro_T1_2@demo_site v Copyright © 2007 Elspec Ltd.
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. Ve r'a ra ' yr - re re ins rumen S \
Filtrovani udalosti a vaznost udalosti ‘ :

: : , . . --RESENI EBO VASE MERENI
* Podminky udalosti, spoustéCe a a seskupovani podle nastaveni prahu na

nasbiranych datech
« Zadné spoustéce — zadné nastaveni prahl na méficich mistech pred zaznamem
*\VVSechna zaznamenana data obsahuji vSe — Zzadné informace nejsou ztraceny

* Moznost premodifikovani seskupeni a nastaveni podle budoucich doporuceni a
norem

%, Elspec PQSCADA Investigator - 1.0.119 [Beta]

EEX
Ele Edt Vew Tools Help
i 5 Open i Save s... | ¥ Undo B
i € Append Backward ~ € Backward ~ $ Forward ~ | 3 Append Forward ~ =, ~ 7'50501-2007 #0611:14 v |0504-2007 #0611:15 | » | W l
 Control Panel vax

23R sRe -1 y | @([E]
Measurement Points

|

Mame (] IMagnitude Deviation Severity T Malue Phase Stark Tirne / End Time

Events » aXx

Durakion Mode Mame =

1] +| Mame: Flickering out of range

Mnoha urovnové
seskupeni

L +] Name: Frequency out of range

+| Mame: Rapid voltage change

=l Mame: Yoltage dip

4 B Severity: 162
valtage dip 290 |66.02 162 467,50 [volt] by 112 12006 0655 42:259 2712/2006 06:55:42:429 140 [ms] KP_zzkv@dema_site
woltage dip 795 6543 162 11:50:417 27/12/2006 07:11:50:778 361 [ms] KP_z2K¥@demo_site

+] Sewverity: 159

Filtrovani na jakykoliv
+] Severity: 157
4| Severity: 142 parametr

[¢] ] [Mede Hame] = 'kP_zzki@demo_site' [+ | /4'
[

Cutpuk

Edit Fiter || .,

]

Ready
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Export grafli a dat do m,noha formatul jako napf.: Metafile, Microsoft Excel, PQDIF
(Prabéhy, Energie, RMS, U/I, THD, Frekvence, Teplotae a dalsi)

. Elspec POSCADA Investigator -1.0.119 Beta]

Ele Edt View Tools Help
i 7 0pen |yl Save As... | ¥ Undo ’ !

B append Backnard - & Backward - 9 Forverd - | M appendForward /- (¥ B{05042007 #0611:14 v 05042007 8061115 V| > | = /
: Control Panel vax : p 4
B35 s R0 X =6
Measurement Points
= [ demo_site M t f I
S & omes 7503 etarlie
# f¥q Voltage 18
+ B8 Current Y
+ § U Flickering 2 12
# £ THDy = 6
# [§ THDi
+ KW 0
# . kVAr 15
LoE £ Mi ft
P —3y | | MiCIOSO
+ E Energy = 05
® 8 Waveform:
= Harmonics 0 E I
Hl Harmanics Xce
& Vi - 20
. v2 z o
B A4 v3 =
# . vi2 20
* v23
& v
£ VN 20 - — a_p 2 - 3
#  Current = i )/ P D I F
+ [ Frequency S 0
# o Event =
# [@ Compliance 20
+ il Temperature
+ @ Karpri_Mikon
R ] 3 ) =y 2
# & Karpri_Vitter_T3 g 0
20
14155 14206 14257 14309 14360 14411 14462 14514 14565 14616 14:667 14718 14770 14:821 14:872 14:923 14975 15026 15077 15128 15173
[s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms] [s:ms]
05-04-2007 06:11 [D-M-Y h-m]
ﬁ Measurement Points T
| Karpri_22KV@demo_site L3\31 [l Karpri_22KV@demo_site L2123 [l Karpii_22kV@demo_site L1\12 [ll  Karpi_Sabro_T1_2@demo_site L1\12 [l
» L |
 Events vax
Name D Severity Magnitude Deviation Value Phase Start Time End Time Duration Node Name
| voktage dip 18 60 14.84 18722.00 [vok] 1 29/04/2007 07:33:50:533 29/04/2007 07:33:50:593 60 [ms] Karpri_22Kv@demo_site
(8 Flickering out of range 19 26 1.6211 [Pit/Pst] m 29/04/2007 06:00:01:828 29/04/2007 08:00:01:828 2:0 [h:min] Karpri_22Kv@demo_site
_Vokage dip 109 221 94.14 13.41 [volt] I-I1, -1, 11 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 110 ‘\zs 1.5610 [PitjPst] |10, 10100, T T |05/04/2007 04:56:19:692 05/04/2007 06:56:19:692 |2:0 [h:min] Karpri_Sabro_T1_2@demo_site
Voltage dip 111 64 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.



| POSCADA o s

instruments \

..RESENi PRO VASE MERENI

LR R

.t | —— E—
- e
-
-
- -
-

|

|
> -

maanie e . - . - v
Nt bt P Nt ALt

-y

31

Copyright © 2007 Elspec Ltd.



al -0 ga%élgré s

instruments \

...RESENI PRO VASE MERENI

- 100%

- 50%

SRR A
WP e v | At o
Relative

- 0%

1284336V 1291717V 12990.99V
12880.21V 12954.08Y

32

Copyright © 2007 Elspec Ltd



B
OSapphire Blue .,af::e,\;

instruments \

..RESENI PRO VASE MERENI

PQSCADA 5 - INVESTIGATOR

BLHCKBOXDFR "- .;PEC © 2007 Elspec Ltd.



a8

Sapphire

[f\)
Blue Panther

instruments \\

--.RESENI PRO VASE MERENI

PQSCADA 5 - OVERVIEW [SINGLE MAP]

4

BLACKBOXDFR F sPEC A

Copyright © 2007 Elspec Ltd.



Hlavni
rozvadéé instruments N\

Odbeér 2
100 kVA

Méreni . /! >
: . Rozvadéc

J  3x400V

MFeni

Méreni ' /'
Méreni.

Méreni

kompresor

= [z

Odbéry: osvétleni, potitace atd. W<
Energy Measurement Principles dopravnik

Motor 3 drti¢




Prenosny pristr.
G4500 udrzba

instruments \

Cmae s = = W -
; Blue Panther
7

...RESENI PRO VASE MERENI

LAN sit zavodu

\ PQScada Server

/ MIStnl PC Spolec¢na databaze

Auditor

Vzdaleny pFl'stup\i\
[ /

Ridici systém zavodu L5

Copyright © 2007 Elspec Ltd.




[\)
Blue Panther
instruments \

...RESENI PRO VASE MERENI
Ztraty (uspory) z nizké kvality energie
* Provozni
« Preruseni a vypadky vyroby
« Zvysené naklady na udrzbu — Cas + nahradni dily
« Snizena zivotnost zarizeni

« Kvalita vyrobku
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Ztraty (uspory) z nizké kvality energie
 Energetickeé ztraty

na transformatoru — na rozvodech a spotrebicich

* zZ nizkého uciniku v zavodé

napetoveho a proudového nevyvazeni

vlivu harmonickych slozek

kolisani napéti

proudem stfednim vodiCem

Lze ziskat usporu energie
5-15%




Kudit kvality elektrické energie
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Audit kvality elektrické energie
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Vysledek auditu — co ziska zakaznik

Vyhodnoceni stavu vSech parametru sité

Vyhodnoceni vlivu na vyrobu

AN A4

Urceni priciny zhorseni viastnosti site
Urceni dalsiho postupu

Doporuceni napravy

Ing. Jaroslav Smetana
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Dotazy
”?

Dekuji za pozornost
Ing. Jaroslav Smetana



