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ABSTRACT

This thesis is an application of the electrical energy management by using C
language computer program . The explanation subscribe of program is Thai language . Because
of the small size of program ,it is easily to install in the personal computer. Furthermore, it
can use with the energy management program of industrial electrical system . This program is

purpose for presentation and comparetion of the consumption of energy in the factory for the

maximum efficiency .
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nsideunasdnunems 19w

2. G ihiisadheglutlszinnil 5 Saude s udon qonY 2540 wiadiog
Tutseinndi 5 9o 5.1 uagmintilSinaums s rifhede 3 @oufunI 355,000M18
aotfiou uenvnezlinnudsamnds Miundelu 15 wiitfigegaind 30 Alasadandefy
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63 szaunseauindhdng 12 flalan
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1.1 weu luiin sl nthdises : arlufhfann anudssmsndsufdrseeny
v
Yoo InsAamwizaanudosnswas Wi oz 30 veedasnd deil

[ -~ k L% o o
NTABY : ANNABININAS IWFhehsesmudaan

L 30-1,9990 Tadad Fou 20008 Ta%as Suly
Amnudeensna luih AanuABensnde i
v/ lated v/ Tadan
L1 usadu 69 ATaTaavianlyl 52.71 67.29
1.1.2 ussau 12-24 dlallan 58.88 85.51
113 usedudani 12 Alalaast 66.45 -

1.2 weuniimsldlndhdiseq
1.2.1 manudesmanasind : Aann manudsamswds Wi nldeS e laifu
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dyan
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1.2.12 nnudeanisnas ifhdudinimieqenidyan

o

Qo7

nstidnhidygn : Ansianudesnisnds lWfhdmisinidoyon

awoasa Ifdses 9o 1.1
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i 2 wheessanem Infilng
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ramvinmiesila i wesausaiiumdn usdesmsdhnnms Ifunsmaas fedisedld
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S IAudeams Idhuasnaae'ld Teederu nseeaniis s e uae

2.1 @ounluiimsleividises : a1 lWdmann anudeemsndad v drseeay

14

Yy TasArmmwizainudosnsndsnidesas 15 vedasind asil

U =) ¥ v o (Y]
BRI TEABY : ANABINSHAIINHId eI TN

Fud 30-1,999 Aladed faud 2,000 Alavasanly
ANIUADINTNAS TWHN Manudoansnds v
v/nlading v/ Tadad
211 usedu 69 AlaTaavianly 26.36 33.64
2.1.2 ussAu 12-24 dlaTaadl 29.44 4276
213 ussdusnd 12 AlaTaast 3322 -

2.2 @ouninslFlnihd1seg

2.2.1 ManudeInsnadlnih : fann manudesninds IRl wd lifuay
Apamswas Iihdsesnmdyan sufumnudesmswde IwihdwidnimSeqendidagn
22.L1 anudeenanda i 19ese udlifunnudesnsndelnih
fspsnudyan : Aaaudasia IWilng
2212 fhmmﬁ'mmswﬁ'a"lﬂﬁwdauﬁﬁ'm'jm?aqqn’iwf?numun
nsdidnidaan : Aamanudeamands fhdauiidnidgan
audasia IWdhdses 4o 2.1
nsdigandidoen : Aamnnudesmowdelthduiiqanidygdu 2 shves
on A Idng
222 mwasandlndh : Aeswdane lWAnlng
mlnhige : ﬁw"lﬂﬂw‘%wqw&m"liiﬁim'im'm'Jmﬁaamswﬁﬁﬂﬁwﬁwmmuﬁhﬂ;muﬂui’fa 2.1
HAE1YiG)
1. fldInihdeadifaszaeums 15 ivilusend) (Annual Load Factor) lifudesas
15 madudesas 15 ms lWfhuasvansszenidadyannsve s ihdses uazaldouliaa

o511 W 1UnaluRouda la

2. aalsznaumslf Wi lusend (Annual Load Factor) §runmuinsevilvesntsieiv
9
Mdsesmudaygn Fail
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Uinanwdesmands Itihdses Taens IifhuasnanezdiudRosam/Snasnudoms
waia Idhdses

ons1 Il ssaniminsasacelvilg
(Interruptible Rate)

% 1 : L %3 A { ¥ Qs

oas iihdssamfrnnsaeasio i 18 dusasudendndszinniled 9naugiu
onsunadmsudld ilsznndeasvinalug

o -} d’ o Ady

HswazPoauazou luaeil
1. aauerudiagla v

_y 14 d’d 73 0‘: 1 ‘;
HudlFdihalszmmfsmsunalng fiinnudesntsnde i daus 5,000 kw au 'l

uasil PSnands i iansaldeasw i1 (nterruptible Demand) tions IWfhunsuans

$oa  we'ludesndt 1,000 kW

2. MdManIy

2.1 Interruptible Demand 131019 Us1amas Infha g1 I dusenlins I uas
r A
rauae I 18 Weoms Ifhuasvatsdese Lo

2.2 Firm Demand 1316814 #a# 19989 Maximum Demand (Was Iivhqaga) fu

Interruptible Demand
23 Maximum Take M1N689 UTInamds Iihqegasas Peak uag partial peak 1SN

[ v
hdgandums tihesnatehes Wannsasems 199/ 1860 i

3. ReoulumsSude v
3.1 Yanamadlddhenadaen

Alilwihniinnudesmade lnfinlszinn intorruptible Rate flozdoshdaasyy

v O
14

. 14
31191 Interruptible Demand tag Maximum Take Auuivouiuns Wi uasvas weins e

uasraaesiinsassesuaudiuly1dyeerlSunn nterruptible Demand Wag Maximum Take
nouTRy gy
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131 dedlF vt Ifsuudsnavesnd e ini szfesduiiunssumioanns 1 nh 1
180S0 Interruptible Demand AUIAAZSLIERAMA S Iz RAS T uRIaswday
90 3.2 TastSuamds Wi Idewnninasasude W (Demand Meter) Aouand e lnfwiiou
SudioduiiunseasielWiuda

132 A1 faams 1 InhEes2@0 Maximum Take usUSu1et Mterruptible Demand
desnidyan e hifiadyan maaamslEIndhdesedy Maximum Take udtSum
Interruptible Demand Yiosniidayan 2 adads msihunsraasenseydulSu Interruptible
Demand 1vi'ld
4. maudluSunamadidihmudaan

4.1 i IdhannsoveudlafSina nterruptible Demand 1482/M3® Maximum Take
fidayan 1318 Taoimidadoudal¥ns Idhuasnansms g lidosndn 30 5u Taefiszes
namsududazaiaheiulidesnd 12 deu

42 msIfhuasvanamsaveud lutTuna Interruptible Demand wag / v5e
Maximum Take 114 liensaanns 19112 2 afs awdo 332 Tasfiorsan an
anvazms 19 iiihdounds

43 ms A unsvatsansoveud lvdSunns Interruptible Demand 102/ ©3® Maximum
Take 1/517%4 Firm Demand Yo8n1050 %8 Maximum Take Hunm 2 Woudadeiu niodiy
nan 3 weou luseuildyan Tashnsanndnyasms 14 iifdounsds
5. Tu-neaanelvvh
M3 Ifuasnalsszvssns i (nterrupt) sTH01 08.00-21.30 W, (BAdUTY
oWinfunz Sungaiindagn) Taefismounfaungszoznamuds .
6. Sunduazszaznanm s nthosnsasadelndh
33 maden Tavdsasarlnthay do 14 &t
madenii 1 mssnselWi Ay 3 sweds ,2 a1 ,10 atyifou , 40 %Al
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. aded 4 ms I wasnassezfed mds Iufd 3y Interruptible Demand §lu 3
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UnAisuidud wiunsvedu iwihniausn fuvniuFududaen medld i lieunsedyld
M ldmudyen msWihunsnansezdousiufas Iieh Interruptible Demand A148#311nA Tae
Liviudunsindgyanadedt 1 usmngl4 v iensodfifRawdyand 2 s viends
usnUQIA 1A ﬂ?yaﬁﬁaqﬂﬁﬁa"lﬁ"lﬁ' szgnuulasfufiumsandaandedt 1
9. wasialnth

Msideyan Interruptible Rate ¢ 1910530 idhaiiafio s Idmdsens Wi uas nes I
Hnq 15 Wi wazemfoundeldlivosndt 31 Su Tnelnuamauinas gufinisTedh
uasnaly
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121 asdl Ifhdunamgdadedluszuy viemsudsulWfuiensihyednuniedeats
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122 nsdifgldihegluniie shut Down Load @5y Wnnms Ifunsvass Faflums
Shut Down tilesnnmagaiauaz 19T Ifudaldms Ifhuasnmamswiufifiiame
AINAND
13. Yamnamasinifacdy
sinawds IWihRadudmiusasnlssnmiiamtsasns e lwdh I8 dsintermuptible
Demand #ihdayan13uSawde idadudmiusasning fie Fim Demand
14. Sanaivihyszianfieninsasadieivild

PNTINENMADY : ANBATIAINTINIA1VEIIM (Time of Day Rate : TOD Rate)

AnNABINIING I Amaeau Ividh
/A laded VNN

madonti 1 uag 3

14.1.1 usey 69 AlaTaaviawlyl 69.16 1.0208

14.12 usedu 12-24 dlaTiay 103.74 1.0582
madent 2

14.13 15efu 69 AlaTaarianly 146.73 1.0208

14.1.4 useeu 12-24 Alaliant 194.39 1.0582

o fAamanudesnandsivfhludaanm 08.00- 2130 1. veayniu
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v k4
TihAadhuiRusiadiu 2,603,.282.25 v

Eat A

- ANNABINTT INTgaga

o IWfhnld 1,508,000 miae Rladad-47Tu9)

On - Peak 800 Alated
Partial - Peak 4,300 Alated
Off - Peak 4,200 Aladnd
- anudsanisndanu Wi Sueadn 2,300 Aladad
Faamuana IWihiidosse
1. Amdw v (Energy Charge)
= 1,508,000 * 1.0582 /MU
= 1,595,765.67 UM
2. AR mABIMINAS INFIgega  (Demand Charge)
On - Peak 800 * 285.05 = 228,040 U™

Partial - Peak

(4,300-800)*58.88
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3. sfSumnnesurames (Power Factor)
fsq i3 uenanfins TfhuasnansweuWF 1R Tas lideadosnSudisn Tifu
63% voInUABINTINAS [WHgega
— 63/100 * 4300 = 2709 Alans
waeIniae RS uenanf s divndu 2300 Alansdaioonid aviv. souliilf 14
Fehideluidessy
4. madSus i TaesaTuta Wesnnmdemauasumlag
anlunfdeu = 403,088.40 UM
5. mByasuRy 7%
= 1,595,765.67 + 228,040 + 206,080 + 0 + 403,08840 * 7/ 100
= 170,308.18
6. Aaduduslihfidossiewanun = swdeenlrifh + sanudesmandslnthye

ga+atfumnesudamed + n1sUium Wi Tneda Tuda+ amByasuiy 7%

i

1,595,765.67 + 228,040 + 206,080 +
0 + 403,088.40 + 170,308.18

2,603,282.25 UM
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ANNARINGVIINBUMNGNNITNT IV

3.1 MagIWh (Active Power)
[ a t { I [ =
wienas Wi JudSnamdwihdwfignulaaiiundsnuna anwdeu il 1a4
A o @ d‘ = = v 74 ~ o o o
Fapfamde Wi ldnuse Tmibediu Sad (w) Aladed aw) dudu frde W luszuy 3 wa
~ o @ Jda Y] 9/ Y P d A
yanuduiusnuusaUuaznIzua leUAsaYMSs (1) mﬂﬂizuﬁiu’msauﬂaﬁ nIvaUMI (2)
A [} o
Wwenszualuees luaugad
kW = V3 Vv, 1, cos ¢ *10° (L)
Taeht ¢ Shuyuiiasenimlimesves v, fut,
kW = (V g L,cos, + Vg Icosyt Vo Icosd)*10° )
Taw ¢, O, uaz ¢, Wusgpiifnszndne v, ful, vy, ML, uag v, AL, s dy
3.2 fae I Sueniiv (Reactive Power)
fumdevfhadesmdmsvadvanuudmdn Smbadiund (var) wng kvar)

S ¥ o

Wudu Maa i Sueafinluszuy 3 e fanuduiusiuussdunanssualfomdaums 3)
d' d A d' 1 I'4
Wienszualursaugad nsoaums (@) denszualulees liaugad
kVar = V3V, 1, sin  * 107 3)
kVar = (V[ sind, + VI, sind,+ VI sind,) @
3.3 s i aiisu (Apparent Power)
Furasaumanamesvoeiids Wi susde IS uen Admds Wdhadeulu
=1 Qs as L&Y Qs Y [ A =1 Qs as I
seuy 3 e Tanuduwusiuussauiasnssualdaudaauns (Msa6) uasiinnudunus

Aufae I e dde Wi S uendndsauns (7) use ()

kVA =3 v,1,*10° (5)
kA =13 (Vo Lo+ Vi Iy #V 5 1)*10° (6)
VA = V(W) +(Var)) 0
kVA = V(W) +kVar)) ®)

3.4 audieamsnasWvigega (Maximum demand %58 max.kW)
~ 9 o o T L 4 é 4 4
nieGenhanuaeamsfhidslWihgage fie Amddlwfhmaslumunamiliqe
b4

gamfnvuluszniesananstadua I luudasdou fmiedufTaded sunafilsiy

msiasanudesmsidewihgegadt aviu. uaz nln. 198e 15 wif
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3.5 dATIAINIINABINITHASINF (Demand Charge)
mawdeantsndelifhqegalugng 15 wift Aedgefigaluseudeussinnda
ﬁwmmﬁﬂﬂi’hTﬂﬂﬁuagjﬁnﬂszmw*UEN;ﬂ%’"l%luaznﬁ’nLmé’fuﬁﬂ'wé'ﬁwiwﬂamé’\'aQﬂﬁwﬁ’a"lvlﬁ1
T munldanm i luudazsaunnve s ivhiy Tﬂmzﬁuagjﬁuﬁ’unu‘lumsNﬁﬁulw%
YBuAAT TN u.az§mwf‘:ﬁzﬁmmmﬁagq%“lﬁrﬁ“l%’"lﬂﬂszmmqﬁmﬂmswmﬂlmjﬁuﬁumi
FansdumstFlidh Taumsaansldwihaslusanaiszuufionudesns 19 idhgsge 39
wih Il IWhansaaad Infhadld ez Rerfufitisussmmieazaesasinsiunnu
doams 19 uazFisrzaemsasueeseu Wi 18 luszezon
3.6 aAnuAeImInadlnvh3uenfivigsga (Maximum reactive power demand t3®
max.kVvar) ¥3oi5enTinnudesnstide i Suenavgega Ao dAmds i Sueafnindoly
aunamiliitimgefigaiiaiulussningnmmsiadui i lusozide Tmisudy
Alasnse g mnna11‘7]1%"1umﬁﬂﬂ'1mmﬁaqmswﬁa"Mﬁ'l“maﬂﬁﬂqat;mﬁ A, uay
.19 fio 15 ui
3.7 fdsenoumay (Power factor 30 p.f.)
H?EJ‘U'I\iﬂg\iL%lﬂﬂﬁ‘llﬁ'wﬁﬂ'ly']é’\iﬂt]‘y’h wnesudaees Aednsdiusendtamdeld

ArldameTsremds A wadoudsaums 9)

cosd = kW/kVA )

o w A Y o S o oa o 1 u’il °
mmﬂszﬂanmaﬂuﬂsm‘wmmmmmmfﬂm’cﬁ%muuwuﬂ1'1ﬂﬁ'|uum%mmm

TRaneaums (10)
Cosd) = max.kW / \j((max.kW)z + (max.kVar)z) . (10)
3.8 Snumhawienlaiad - $2lug
fhulSunamdanu (Energy) fignldl Feulsznendiomde i lsnusddashy
miwflatadqudieszoznafadiumiaedilin 1 Aladed-dalue fde 1 miaw Wi duly
w3esuutums faumbelWihesduieeduliusaeaufionmnmimhinus undeq
SondanuIWfhfigonr kilowatt - hour meter
3.9 dan1 IWvheeviIy
48asiuandediullautsznmuedldin aulaseadiesassini
3.10 A uadedenie
Lﬂuﬁ%ﬁﬂﬁyﬁunum"Mﬁwﬁfhﬁmjimﬁq Feiifinufmuaaunums (1)

v L 4 3/
alvhmdedeontias = §iusudusa Iidhsiedy (11

$untgndee Wi ls
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3.11 edseneumslgInyh (load factor)
A dld r d o ' [ @ At ay
niouensent Tnaaudamesiuswrinydngy Wudyiitdany

o Y Ao a oA o ' ' Y o a
aiuaue lums 1o v It muationdn fe sasidiuvesemianudesnisnas i mdy
dsanudesnsnds ihgegaiinalugawnm 1 Ju 1 @ou wie 1 T uazliveBSoni
Traaundawmesia AN 100% wue Tnasudawmesildiuunie Tnaauvamessionou
4
Feruan Idauaums (12)

Tnasuawessiofon =  wasnu Wi $ruaundae) * 100 (12)

g Tusly 1 o@eu * anudesnsiidWihgega
&
3.12 wWunsinveslnan (load curve)
A g/ a 1 a ] @ o
aounTIRuTAImIved Inaafina1ae q fullunuusuiiuuAunal wag
E 4 ] H
unuduilummdsvesdSuaimd i n el ugaamdn q Sy ey 15 wdl 30 wiit Sudu
fImbadhuiladad dunswvesTnaneisldu Taemsiduiasiasas Wi uuutuiing 18
A vy & ) v as o & & o E “ &
n35001903 19U IngmsaunnuIasian laded - 9 Tueadiusiensar Tuansosieda Tueunu
ale
3.13 Panamdanulniveritewanta (Electric Power Specific Unit #3ei38neio
JEPSU)
AedasIdUMuaUMSA (13)

Ysunanasau dhdomitsnande = PSinamdsulih @lafad-aw)  13)

5uumandn (Fu nn. zT;'u..)
FrovdSinamdsny fhdemizonandaiisuonieauns (13) aunsa
Ihiludriluanslsz@ninmmsnda uazidudse TosfinnlumsAnysmuuamedmsunms
Usendandenu v 1ddun
3.14 yammasouIndhdemiianantn

A o & ¥ - a .
1o AT INIUAIUTUNITN (14) "]Nﬁz'Ylﬂuiﬁ!'ﬂUﬂuﬂuﬂ]ﬂﬂﬂﬁﬂﬁﬁh"lﬁ?u‘ﬂﬂq

niaa1u Tl

was Inihdemicornanda = yadwdeou i @) (14)

1
YSuumanan (AU NN, FU..)
3.15 Yunamasnulvihasmienun
p= as [

AR sasTIUMNaNMs (15)

1 4 .
dSuamasa Iwdhdemiteiun = YSuandsan i G laSas-wu) (15)

A daw
Auh T msawas)
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4.1 woes W
¥ o e
AnBaEMSNOUNG
a a o A A e a
4.1.1 Yszaniamusausmessslimgugaiieyaundszung 80-100 % ¥o4
[ ¥
Full-Load 1989 kW 50 HP #iuon13lu Name Plate ¥99 Motor 111 Wusives out put
[ o A o a ) . o 3 Aot v A o o °
amasruiianlgesenon input aeiuluvaeiiiTvan (oad) Liduh UszdnFameed
o o a 3 1o o a
et n 1 Intagendn out put Ndudueeq
Power input = _Power Qutput
sz dnsnw
[ K] [~ 9/ Y o A 1 LY -5 a o as
uang e lspamudenissediasefene ealiuowmessu Tnamnuiids (Over Loadinsz ey
=y o 9 a o 4; 9 A 4? o :/4'4 [ A o a
Uwavi Idlseinsnmdnsazanuioussiiugeiu Taonaliusmesalivuiamiiuderiaun
1A a A - 1 ¥ o 5 a Y 3’ 9
Ty Full load ez l¥dse@nsamiianiuilfetiauiInan Load) vinouly daiuSenasld
St P ) a a
woIRO3H Full-load 9992 IAlsz@nSnngsde
412 M7 start wowmesenuaiiivinalvajnasstart LuUstar 402 Run UL Delta 519
] . 9
sz Mnszualifhneu Start §1 911191 Peak Demand siou Start d1dae wenvntignsel lwdh
] ) ¥
Addouszlivunadnniing Start 4uv Delta wufiu Tasialmsdeuvuiioz lnowmesamuma
&
wa 2 kw duly
H91581N5 Run motor 1ABABLUL Star Lo Delta
4.1.2.1 75 Run motor [AYABILUY  Star
115 Run motor IASABLAN star W IIBSUHAADS 92 ganI1ATABLILUY Delta 1A Motor 92
9 [3 14
5V load TAMiea1/3 wintu Selumungaufinzae motor WUl lugae motor run analnd
4122 M5 Run motor 1AYABLUL Delta
* ' Jd ° P 3 J 2]
M9 run motor [AYABMUIDelta MBS LUMAMBS vz luvz T sn S geiu Felu
T A roy 1 1
A3 Start motor YUIAINQABINTS Power factor TuABU Start g9 9 laitienfiezAe Motor u
A9 Start 19825 Delta Ud IUYUTA Run aunAudlszamnsasy Load uazdiusela (Torque)
WINATINISABLUVY Star 11N
4 ) o & A
4.1.3 wowmed IWihiduginsel dhnldunsvaslulsssgamvngsy daiuioaants
) t 4
Twasnu gy T Taelusuilv $33msiszndandesnifnnmslduemesddel
a a s S da &
4.13.1 arsdenvinauazyiavesuemesudlvgndssiuauuas o uRfade iy 9

Y v ¥ oda O o va & ¥
Funaudensiduemeintuiunsfuduazondlad Wudu
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423 asaeuanuihily lvesmsiimuanarvesmsdinseua i vesgilnsal

A9 9 meannnudesmsvesnseud Wi (Demand) Tave199zilinisaugy Maximum Demand

¥
TaomsAn@s Max Print 15y

424 wnesuameivoslssnuasezdSullsa il 85-95 %

43 uaaaig

s W
!lN'J‘VINLmZ'JﬁﬂTi‘IJ'iZﬁElﬂ

o
43.1 MTVANHULMININUAADA ‘i]uﬂ’l'lﬁJ!.‘i’l,‘lJ‘ilﬁl\mﬁﬁﬁ’J'N S’Jﬂﬂﬂﬂ'lirl‘ffll.m\iﬁ’l'lx‘l A

$55uIARE LU ANTN N

o u’l’ [ ¢§ 3 =1 a 9 v dw
432 AARINITAIURUUAREINNTY Apszansavi Indlatladsesuesadnlunun

]
~

v ¥
ludesmsldam Iy wunesuasarhalulsanuiiegimun 8 1993 Tealatlamuuuiea

(=4 ] o‘: rg d'. [ v g q 9 1t (] -
99159911 szmun luyaSiuiueaneed Issnutusenaniululdou wan ldmursen

14 v v
szauTrgaiula fldggdondionuldlaonanlss Toewd semnsefivcufladounnsoiild

A o 1 .1 o 2 o 9
TaamsiusuauNesueeadnN gy daaslugy B asszausavinia

988N Mt
ra:///v‘r/\\
ol od U g
SRINRINE IRIEntin
U4 UH o
UL od INEERIRE
-J.J»--J S

magen masith

b4

¥
Qs v

o . v Am o 2 4 - . ' ve
au Idhuasar e ludun ludeenms Idazadntsdu nenimanudusesnsdesasnedos g

ANANIVUA

A ] Y o ot 9 L4 o
4.3.3 NATUNIDONINTBY 9 ﬂ’JS‘VI'I(I"Hllﬁﬂ‘HmzfTﬁS‘VIGQLLﬁﬂiﬂU'lﬂﬂ'J'i‘l’nﬂ’NﬂJﬁz81?1

vavaunzgUnselifuszey azaneldinn
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a a daaa o Y~ Y A
43.4 Taunnwilandsll Reflector RANAIzoW Tufhun uasdesdiyuazifounign
o 1 o a a a [) o
dos silduaserhamsiulusSoadidesms manawnde lidesldmaonlufhd war qof
18 mszfivaeailafivane ’
4 { a 'o [} a w I's
43.5 enldinTeldginsel Ithitnda ldinasguiidmun Wy wesgusdasus
gaamnssy wen) Wudu mswd i 1fmasgunenninee aensouddsensiu uniia
a [ o o oSt o a a o
Und 1w vaaaadmiunaesvgessmaudn Idinasgiuves 40 Sad suldifios 45-50 Jad
Ay e a o d
hildnasiguiulvge 70 Jad
o ' ! A o d' [
436 fuldenmsEndng 12.00-13.00 W, Fufunameawniesullsemueims
v 1 4
g W 1 r =~ 1 e a A
iU sxenunsatsendan ldsedm Iidhadld wennniifeielseniadomadaldiunms
naanass Wi Iaonaae
= :I’ A . o o 4
43.7 ApAuATOINIUANNM (timer) Hioude - Talwih o uSoafldvduena
1 4
a o a Jd . o Vv
4.3.8 AnaAveIAduaIAf (Photo cell switch) M3 Timers dmuaLguUMsTa-Ua
d'Q g \ ‘A L4 ~ o =y
hithidadseguenens deszansamugumsidetia Wi ldetredilse@ninm wonvinee
o o [ Q' ;
musahfdszndandsnuudiegmsldauvemoea Trihi s diuiu
44 w309U5ue1nA
o o d'l [ [] -é 9/ [} P a1 o
dmiunsesliuemavinalng ddldmwermsvunalng lsasy suns andivhans

Q‘I’ Ay o @ t-=|y
404 Hu 17515 noanedl

v
=%

[ ] 3 v
441 wisshemissivenrnnalngidunsesiniidu (Chiller) niofnowauy
Q' ) \ ' ~ Ad” ‘& o A
gagila daulngjeziiuatuldd asulnsa Feanunsoszaamsieuveaniodldauny
Y v Yy o o A 2 Y a
ABINIIYBINITZNIU MIATTIUUBINIZAAMTTIINIUYBUATERY Tasmsendudmivlunsel
4 a 4 (v ¥ @ d dy A o a o o
inTeerungngy niediugmadivesmaniundidh compressor ae iesnEgamgivesiudu
& = ade A a 2 A e Y o q ¥ a 9/
nIvnuBuAgunginAsdielinsendunIelSugniaudinee i compressor AulnTineas
v & oy & a S a A 4 99 " A ¥ ad ¥ 198 v &
AstUOUIERungiiveniibunseanbuligeniifineldamdnddades Tasliidniludesd
v £ v o a A 2 s w da vo
UFuermadendu wifszaandsnu il lumsifuniesns Feudnfndeen Wi lesy
4 4 ) o 2
nssalfuemeadudiunsels i Ingfigavesemistiu q
W o 1 { to o '
442 winns T ldnugega (Peak hour) arstlaemeadiuit luduudodiudui
A 1 o < Q"x& ' = ~ =S 3 a o o A
wisuthauduyssneneuSgnidseaumadu Qunsdi Tsausy) niedadadnmaanios
" P ' an v v 4 . v
Whanduvinalngildludmihiinusgeonlunainaisiu Famsdaadiulngegluga
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a 3 { o 4\" . 9/ A o
444 ﬂﬂmqﬂﬂm‘fﬁmmmL‘é‘mmnmmﬂm (Exhaust Air) 91nvieenlsueimen
{ o o ° < a <A o
WhednsaiidminldhanudusnoimeuTansiviudun (Heat Recovery System)
4 A o o &
445 astilsziullefitlszgdhosniiedlosfuemadunniesiienntlyl
) | g Ao A Ao d A
446 Tanunuiudn linduwensemaunsunaaau
L4 ]
447 Aadunsoudln - VailszgdaTui@ (Door Closers)
¥ ) .
4.438 Aaruniosnuguyamgil lnvTaganginnduaunduveunsellsueina
a A A o o 4 & A ¥ 1A
4.49 lunsiendonselivoma wenvnwzdiidndenouusaudiseneh
v ¥
wavsteflud Iinideunsulfinsesfilinnudidglunsdendodis Uszannmdunds
£ A o _f 1 o ? ' o
414 (Energy Efficiency) #4¥if16991 EER Aeoasidiuszrieanuamiselunmsidanubuves
nvevlfuemalminisionnsoslSueinehiian BER qeesyhlfidos Infhdodeudoond
w3eeliuemanfvuiainiuueiial BER A1
] [ o -
4.5 |w3esguhmsethoh
A dao o :’ ] v o a a o wa
451 donldmToenliteimhvualngnends Sdudnduliedaddalusifdes
o 4 2
Meduniu
14 ¥ E4 »
452 afrdunuhPseduiiuay dassihiszihauive Wgndesmungminsuazes
(] o : o ° A Blcvy 4 q’:
Fwsendani maziusgvhnugeldihwiniu
:‘ lg o 2] v A °y o ;‘
453 aguivuduiu iy udedidu dielfihsufenuadstedaguirldidy
[ [ 4 ] to : ] a a o
Tmiez 18 ludellamTosdosTan luisuilu mswmsguihdouiu IMinnaeusuaasy
1 14
a.5.4 limsdaeyldviedssihiunsizasdseahA g Indhquihmideudu
4 o” A v =3 0 4
4.5.5 wisaguihidio 1l 9 windziiu §a vSegnose @i ldiaToamanugy
£ 4 [
hldlidviaas Mlddenawaznldes W laslsmgaisud e
»
456 anvirnuazemasneuludaindluaiins wredfiinnend dgaduly
4 o A o o a 0’: 4 ov
Twnseshlinsoshaumin Suliulyidnisaadunsesnsenidae
4.6 FXUVOABINA
o _\ é 4 L ) t 4 @
mesaemaiiuitniiefi ldwdamannuasdunulumsndege ulieniaildsassla
unlaglidesnmu uimssaemadeldussiugelonlidedldwdanuganudie endaed
19U ABINIINZEADIANATIAIIUAU 100 psi VUIAVDINITSA 100 ft /minute 9zABIITNSI91 I
o & 9 £ J (XY @ A A Sy .
ANTOANY 18-22 LT3N “N‘ﬂ:,"lluﬂgﬂ‘umiﬂﬂﬂ%zLﬁﬂﬂi‘]ﬂﬁ two stage  single stage
nshiigionld Compressed air Aumnnmszimdeend Ididundsoni @iy ndeau
A T o 1 =1 o A a Y Y 9/t t =
Hazetaunz Liliduans Tumiloudy steam FuinduasiofudlFldhoudmsqade (waste)

d‘ g J 1 A I v n'l v . Qy d' ar
Anedusznaniiton 9 wu dydvwaduigudnaisiuia 1/8 {7 Auseiuniely 100 psi

26



T B e o

T T e e ] v— o ——

L

F e crr—l

amerignaanmeluss lnasengussimade 232 fyminute unzezdoeldhdsBanmeumudau
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' d Ao a . &4 ¢ da 4
461 gouuvuseeinildfansgafieh main source FIT8TINANTIUINT UMY

Y
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=y
93l
1 9/ L DL [}
- SoEABLAZYDAB [ULHY
- Talszaaw (valves) Ty
- ¥iDH YT IR
a o & A a o o
462 Gafa flowmeter oNazAs9doUYSIIMAUR 1Flua U
i . S ¢ o 1 o a o4 o
4.6.3 511 99NDENANUTND NI 1ZMINAUAIvDInLTUIEI ITnahTuluds
& o Y a = ~ 1 v & A A 9/ . ~ v
Faoz MiRaain uaslinaneeigms IFnuveunsoslonldan (pneumatic tool) uaziinassnls

o A A 9
NMATUYBDIUATTIUDAIY
a A * kY 9 =] a 3 Y Y] =Y
46.4 W‘ﬂ'ﬁﬂﬂkﬁﬂﬂ‘lJu']ﬂ'Vlﬂ(lﬁlMiJ']ZﬁiJ m‘nmmﬂmﬂmu"lﬂ%xwﬂmwmugtymﬂnm

(pressure drop)
1 » ]
AAH o

3
4.6.5 luszvuinfinuilunmsldenlnaaisll meter 3 pressure AnAtagluusay

3
[y

daunTeluaouneiian1sss (leak) 1adw uazezdldaiuguilSunansiyla
4.6.6 ATVADUANUABIMTUTIUYBUATBBLAzns el IFau T mugay e

NNAAANNAUYBIUATOIOAAL (WIIZNMTAAAIUAUYBUATOOAANIT UITaanaTasun 1 la

U )
Single stage
Pressure (psi) 100 90 80
Power Reduction - -4% -9%

Two stage water cooled

Pressure (psi) 100 90 80

Power Reduction - -4% -11%

Two stage air cooled
Pressure (psi) 100 90 80
Power Reduction - 2.6% -6.5%
¥ y a4 a ¥ P o
4.6.7 MITTLIYANUITOURAIYUIN Compressor %uﬂw%gﬂqnummmﬂtymﬂ

] a : < o v o q’l a a
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CV1 = 22kW CVI14= 147 kW
CV2 = T4kW CVI5= 0.75kW
CV3 = 3.7kW CVI16= 22 kW
CV4 = 37kW CV17= 22 kW
CV5 = 22kW CVI8= 22 kW
CV6 =22kW CVI9= 22 kW
CV7 =11.05 kW CV20= 2.2 kW
CV8 = - kW CV2l= 22 kW
CV9= - kW CV22= 22 kW
CV10= 22kW CV23= 22 kW
CVI1=22kW CV24= 22 kW

CVI12= 22kW CV25= 22 kW

SAND COOLER = 3.7 kW CVI13=22kW CV26= 22 kW

!ﬂgﬂdélﬂlmﬂ(HYDROLIC MOULDING) = 3.7 kW

5847 IqULVTER(SHELL CORE) = 1 kW

nseNaun Y IfuYTiae = 3.6 kW

4 omy '
309 lduyvvae 1

nSoanaun e lduuuvde 117= 45 kW

nSosNaunT e lduLuTas 116 = 30 kW

Il

4' w7
N3BIANKY 1

N
INIRINHY 2 =
IN5IANAU FD4

n5096nHu AMD

75
18

A30IVATUNY AMF

= 49 kW

N30T AMF = 21 kW
danh Taw = 3746w

= 55 kW OIMBSTIN = 38 kW

= 55 kW

kW

kW MIHAdNIIN = 3600 kW

18 kW THanufanua = 4578.28 kW

45 kW # wnvineunady 78.63 % vodlvansIn #
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ATITIIHNANTINAADY

TIM]l KWTOTAL

8:00
8:15
3

8:30
EBAS

9:00

9:15
l9:30

9:45
10:00
10:15
10:30
10:45
"1:00
J1:15
11:30
11:45
{1 2:00
12:15
12:30
12:45

3

QSDO

3

;315
13:30
?3%5
14:00
a4ﬂ5
14:30
5445
HSDO
16:15

"15:30

1026
1872
1916
2323
2447
1990
1784
2504
2122
2109

910
1780
1909
2749
2140
2051
1829
1932
2638
2816
2034
1761
1878
2736
2109
1912
1803
1671
1923
2856
1908

KW DEMAND KW FURNACE 2-1 TON KW FURNACE 2-2 TON KW FURNACE 5 TON

1160
1233
1800
1739
2228
2175
1958
2142
2751
2474
1607
1633
1914
2087
2284
2208
2080
1896
2039
2499
2193
1959
1828
2375
2523
2393
1954
1757
2085
2417
2654

80

61
170
145

1178
954
961

86
918
895

83

64
847
969
840
114

78
848
987
894
811

61
912
997
870

80
869
937
834

78
961
953

111
834
923
1145
574
107
790
722
1317
1158

100
100
1072
1195
1133
147
120
942
1198
1158
45
87
1063
1249
1043
67
39
1043
1133
751

854
868
848

0
919
922
908
864

868
843
833
840
837
831
840
834
825
802
807
815
804
794
803
780

799
798
802
762
204



15:45
E 16:00
116:15
\ 16:30
,16:45
117:00
17:15
17:30
17:45
}18:00
18:15
i
18:30
18:45
19:00
'19:15
19:30
E19:45
}20:00
'20:15
,20:30
20:45
21:00
52115
E21:30
21:45
l22:00
22:15
22:30
22:45
23:00
23:15
23:30
I23A5

i
24:00:00

1740
1846
2653
2734
1798
1842
2030
2018
1818
1722
2664
1758
2763
1163

443

449

459

460
1179
1149
1022
2196
1299
1476

838
1713
1953
1913
2115
2163
1157
2001
2994
1083

1694
1615
2018
2667
2347
2268
1852
1694
1360
1725
2015
2189
2303
1582

641

448

453

460
1142
1336
1020
1258
2106
1563
1580
1191
1853
1997
2463
2027
2074
1835
2127
2796

854
148
682
806
968
880
810
123
880
801
797
887
851
867
141
143
143
145
145
204
62
185
138
182
593
742
953
941
61
129
50
949
1041

129

81

100
902
1162
1099
27
743
1011
1097
139
104
1022
47
1083
85
85
85
85
85
133
36

1064
1161
1054

47
65
117
1105
1084
47

916
966

786
796
809
829
803
219
209
798
799
817
845
824
829
21
217
221
231
230
901
909
957
947

240
242
924
935
855
949
950
1060
1049
1038
706



~ e Vo

0:15
: 0:30
0:45
1:00
1:15
1:30
, 1:45
,2:00
2:15
2:30
E2:45
3:00
"3:15
F 3:30
¥ 3:45
! 4:00
1 4:15
4:30
* 4:45
5:00
"5:15
5:30
5:45
6:00
6:15
6:30
6:45
7:00
7:16
7:30
7:45
8:00

2314
2131

935
1732
1844
2930
2116
1857

391
1410
1631
1651
2643
3019
2089
1629
1785
1959
2605
2071
2026
2928
2286
2124

842
1696
1768
1876
2140
2081
1092
1026

2143
2177
1905
1558
1795
1995
2388
1834

783

583
1439
1697
1991
2657
2606
1607
1676
1635
1924
2493
1883
2039
2301
2172
2186
1444
1742
1896
1988
2125
1601
1070

82

134

69
663
803
924
836

59 .

580
159
416
731
801
964
897
103
630
763
714
738
107
1073
1128
918
58

778
771
763
131
134
100
134

1139
1045
47
37
690
1059
1137

1037

96
48

885
1200
1071

118

117
1148
1053
1073

78

918
1276
1136

74
116
880
1146
1047
112

86

1041
1017
225
892
230
1035
920
240
230
898
852
847
794
922
915
881
905
07
814
891
N
875
882
92
930
839
844
881
233
863
873
880
850
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9.6 AMuaunsUIlaanssnuinfuszuansalganeiiiadiu
nsmAnENIsidnasuiniaaumnsanlulsanaamanuiiens  daRia1sainanAReny

Keamsgeganialugag Partial-Peak uaz Peak suRdnldiiAngegnlusen 1 ey 1riazaiunm
pruanuaniinfiaziatuldangns |
C=DC*P+EC'E - (ile P> PP) (1)
C=DC,P +DC,*PP-P) + EC'E (iiie P<PP) )

aannsaziiulidnauiaIn1sgegalugee Partial-Peak A1 2,751 kW s9nndnen
ANFBINTTEIGAIUT Peak Faiien 2,303 kW snsnsndnuaniin WaneRiiasuldnsaans
@)
Tned DC, = 285.05 uw/nladme
DC,, = 58.88 v/Aladna
EC = 1.0582 vn/Aladns
uaziilasannitassa 3300 ACM &nunsadasiladndalaals Al Funomas
el 1 5y
E = 45,274 miogl (euyRliihurmdseuiniiedasety)
Foduly 1 Feunnmdeendnfin@ldiintu 45,274730 = 1,358,220 wiiae
C = (285.05*2,303) + 58.88%(2,751-2,303) + (1.0582*1,358,220) U
C =656,470.15 + 26,378.24 + 1,437,268.404 UM
C=2,120,116.794 un
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gz 2540

Wau  |UFanauiild (WWh) |A1 Peak (KW)  |A Peak (uw)  |Anlithean )

H.A. 1427000 1730 495600 2517575
n.W 1458000 1747 497982 2627954
An 1774000 1723 491141 3202779
L. 8. 1313000 1613 459786 2529765
W.A. 1227000 1600 456080 2398345
u.gl 1508000 800 228040 2603282
n.A. 1321000 900 056545 2355963
f4.A. 798000 400 114020 1466294
.8, 465000 100 28505 761163
R.A. 489000 100 28505 769156
W.8. 439000 200 57010 830279
f.7. 649000 300 85515 1191070
F9H 12868000 11213 31.98729 23253625
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IA5H(CRANE) IAHaBN(FURNACE) TN IUAUAEI(CONVEYER)
Cl= 12.5 kW 2 fU 1 = 1200 kW CV1 =22kW CV14= 147 kW
C2= 2 kW 2 @ 2 = 1200 Kw CV2 = 74kW CV15= 0.75kW
C3= 15 kW 5604 = 1200 kW CV3 =37kW CV16= 22 kW
C4= 5 kW ?uﬁ1= 15x3 = 45 kW CV4 = 37kW CVI1T= 2.2 kW
C5= 3.2 kW fhlansedn 1 = 55 kw CV5 =22kW CVI18= 22 kW
C6= 32 kW falansedn 2 = 6.6 kw CV6 =22kW CVI9= 2.2 kW
C7= 32 kW flansedn 3 = 7.6 kW CV7 =11.05kW CV20= 2.2 kW
C8= 3.7 kWCV CV8 = - kW CV2i= 22 kW
C9= 3 kW CVS= - kW CV22= 22 kW
Cl0=3 kW m%"mmdmm(vaATOR) CVI0=22kW CV23= 22 kW
Cl1= 3.7 kW AMF = 3.7 kW CV11=22kW CV24= 22 kW
Cl12= 3.7 kW FD4 = 0.85 kW CV12= 22kW CV25= 22 kW
C13= 3.7 kW SAND COOLER = 3.7 kW CVI3=22kW CV26= 22 kW
ﬁuan@UMP)

wes 1 = 75 kW

wes 2 = 75 kW

1wes 3 = 75 kW

104 4 = 150 kW

(A38I5AUUV(AYDROLIC MOULDING) = 3.7 kW n30aTATU AMF = 49 KW
inSearinldiuymde(SHELL CORE) = 1 kW IA30IATHIM AMF = 21 KW
w3esmmmaeidwumde = 3.6 kw Faohr fwan = 373w
inSesildiuunde 1 = 5.5 kW WBIMBITIN = 38 kW

e ldiunde 2 = 55 kW

inSeanmmseildiuuvde 117 45 kW

inSosmmumeniIduuunde 116= 30 kW

m'%"aaé’mgu 1 =175 kW

mémé‘:’n@u 2 =18 kW MAPNTIN = 3600 kW
m‘%"mﬁ’nﬁ}u FD4 = 18 kW Tnaasauianun = 4578.28 kw
mémé’nv’!u AMD = 45 kW # nvinenfauiy 78.63 %% vedluamsiu #
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FTALUTIAY <12 kV
TOD TOU
NO. P-PEAK |PEAK Arlisan  |PEAK A1 Kwh P A1 KwhOp|aaTWson
1 0] 1364111| 3990544 881205| 2617915 248059| 4549280
2| 88686( 931588 3612323| 881295| 2234845 395758| 4290328
3| 177372 499065| 3234102] 881295| 1851696 543457| 4031337
AUTO 272880|  33271| 2826788| 537375 1046184 854005| 3108603
FEAUUTIAY 12 - 24 kV
TOD TOU
NO. P-PEAK  |PEAK AvlWsan  |PEAK A1 Kwh P {A1 KwhOp|AnTWsan
1 Of 1168705| 3722424| 823813| 2457855 233686| 4294173
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1. INTRODUCTION

1.1 DESCRIPTION

The 3300 ACM is a 16-bit, microprocessor based 3-
phase power meter which provides advanced features
atan affordable price.

The 3300 ACM expands the successful PML line of
power meters by offering a four function alternative to
full featured digital insrumentation packages, while
still'providing high accuracy, high reliability, and high
ransient, surge and hipot withstand capabilities. Volis
and Amps measurements are true RMS, including
harmonics.

The basic model 3300 ACM can directly replace up to
four standard analog ineters and selector switches,
while additional measurement options make it possible
toreplace even more. Further savings are realized
through a unique 2-module design, which simplifies
wiring and reduces installation time. This makes the
3300 ACM perfectly suited for economical metering
on 3-phase industrial and commercial switchboards

and switchgear.,

A comumunications port is standard, allowing the 3300
ACM to be used as either a stand-alone power moni-
loring station, or as one element in a large energy
management network. The 3300 ACM is also avail-

_2ble without the dispiay module, making it an idea}

digital power transducer for PLC, EMS, DCS and
SCADA applications.

DISPLAY MODULE

A choice of many measurement

functions and displays

The 3300 ACM may be configured to operate in Wye
(Star), Delta, or Single phase voltage modes. The
following standard measurements are available:

¢ Line to neutral voltages (Van, Vbn, Vcn)
* Line to neutral average voltage

* Line to line voltages (Vab, Vbc, Vca)

* Line to line average voltage

¢ Current on each phase (la, Ib, Ic)

¢ Average current

* KW 1ol for all phases

* KWH total for all phases

Many other measurements are offered as options,
including KVAR, KVARH, KVA, KVAH, Power
Factor, and Frequency. Demnand and minimajmaxima
values on all measured parameters are zlso available.
See Chapter 3 for a complete listing of standard and
optional measurements.

The separate display module offers a high-visibility
20-character LCD display providing many convenient
options for presenting measured data, including
simultaneous display of: Volis, Amps, and Power
Function; all 3 Volts phases; or all 3 Amps phases.

BASE MODULE

Introduction
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quick and easy installation

e P AR

- "The separate display and base modules of the 3300
ACM simplify wiring connections and reduce installa-
tion time. The compact, rugged base module provides
:; large, utility approved, barrier-style terminal strip for
reliable connections. No transducers are required.
.Connections from CT's can be made directly (via
shorting blocks), and no PTs are required for 4-wire
:Wye systems under 347/600 Volts.

i

The separate display/keypad module is panel mount-
al;le, requiring only a single cutout. The module has *
‘i;een designed to fit ANSI C39.1 cutouts, simplifying
replacement of existing analog meters. The display
nodule connects via a single pluggable cable to the
base module, allowing the base module to be mounted
inside the switchgear cabinet. No switches or addi-
tional wiring are required on the panel door.

3

field programmability

B
Volts and Amps Scales, Volts Mode (wye, delta, single
phase), and Baud Rate are all easily programmable
from the front panel. A portable or remotely located
computer can also be used to program setup data via
the communications port. All setup data is saved when
3300 ACM power is turned off. All programming is

: éassword protected.

Communications and SCADA compatibility

£

The 3300 ACM is equipped with an optically isolated
S-485 communications port for remote display of

measured data. This allows the 3300 ACM to be

incorporated as one element within sophisticated..

SCADA or Energy Management Systems.

RS-485 can operate as a 2-wire LAN with up to 32
devices per loop, and is capable of addressable polling
of multiple units , packet transmission, and high
throughput (300 to 19,200 baud).

The 3300 ACM maintains communication compatibil-
1ty with PML's other 3000 series devices and low cost.
PC-based power monitoring systems, PowerView and
M- SCADA. AnIBM PC/XT, PC/AT, or PC/386
¢ompatible computer running PowerView or .
-SCADA software can be used to display the real-

time measured data from each 3300 ACM, or for the _
C;mire power distribution system.

R
I
b

-

A comprehensive description of the 3300 ACM
communications protocol can be found in Appendix F.
This open protocol enables other systems to access the
3300 ACM. PML’s ongoing development program
provides further compatibility with third-party commu-
nications protocols.

New feature upgrades made easy

The 3300 ACM has been designed to maintain its
position at the forefront of current technology through
upward compatibility. An advanced system architec-
ture was developed by PML to support simple upgrad-
ing of the 3300 ACM on-board operating firmware.
New features or performance enhancements can be”
installed easily via the device’s communications port -
without any interruption to electrical service.

Each 3300 ACM should be connected to a local
RS-485 communications bus during initjal installa-
tion to allow firmware upgrades to be accomplished
without the need for wiring disconnections or
removal of units from their mountings. This is
described in detail in Chapter 2.

KWH pulsing feature.

The 3300 ACM offers an additional feature which
allows the RS-485 port to be used as a KWH pulse
output, suitable for driving an external relay.

1.2 SYSTEM APPLICATIONS

The 3300,ACM is a state-of-the-art alternative t&
traditional analog electro-mechanical metering
devices. Because of its unique measurement, display,
and communications capabilities the 3300 ACM
should be considered for use in:

a) Utility Installations and Substation Metering

b) Industrial, Office and Commercial Buildings

c) Hospitals

d) Telephone Exchanges

e) Factories and Chemical Process Plants

f) Pulp Mills and Saw Mills

g) Large Stores, Shopping Centers, and Hotels

h) Co-generation Systems

i) Multi User Sites where allocation of electrical
costs is desirable.

j) Any other installation which uses si gnificant
amounts of electrical energy.

k) Any other locations where remote monitoring
is needed.

34 .
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During normal operation of this
device, hazardous voltages are
present which can cause severe
injury or death, These voltages are
present on the terminal strips of the
device and throughout the connected
potential transformer (PT), current
transformer (CT), and control power
circuits. Installation and servicing
should be performed only by quali-
fied, properly trained personnel.

" CAUTION

The 3300 ACM offers a range of
hardware options that affect phase
voltage, phase current, and power
supply input ratings. The label of the
3300 ACM base module lists all
equipped options. Appendices C and
D define all options and their associ-
- ated ratings. This chapter provides
detailed installation instructions
applicable to each hardware option.

Power Measurement Ltd.

I

21 LOCATION & MOUNTING

Environmental Conditions -
The primary concem in installing the 3300 ACM
should be the environment. The 3300 ACM should be
mounted in a dry, dirt free location away from heat
sources and very high electric fields. To operate
properly and effectively, environmental conditions for
both the 3300 ACM display and base modules should
fall within the guidelines listed in Figure 2.1.1.

The 3300 ACM base module should be separated from
other equipment and plant walls to allow for convec-
tion cooling, which draws a vertical column of air
upward over the device. This cooling air must not
exceed +70°C (158°F) at any point immediately below
the base module.

Enclosure Considerations

The enclosure that the 3300 ACM is mounted in
(typically a switchgear cabinet) should protect the
device from atmospheric contaminants such as oil,
moisture, dust, and corrosive vapours, or other harmful
airborne substances.

The mounting enclosure should be positioned such that
the doors may be opened fully for easy access to the
wiring to the 3300 ACM display module, base mod-
ule, and all related components to allow for convenient
troubleshooting. When choosing the enclosure size,
allow for extra space for all wiring, intermediate
terminal strips, shorting blocks, or any other required
components.

Environmental Guidelines for installation

T

ENVIRONMENTAL CONDITION

ACCEPTABLE RANGE

e R e

Operating Temperature -~

0°C (32°F) to 50°C (112°F) -~ - — - -+

E Storage Temperature

-30°C (-22°F) to +70°C (158°F)

R

Relative Humidity —

510 95% non-condensing

Installation 2-1
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3300 ACM MOUNTING

Appendix A provides the mounting dimensions for the
. display and base moduiles of the 3300 ACM.

The display module of the 3300 ACM can be panel
mounted for easy access and viewing. This module is
typically mounted on the switchgear cabinet door. The
+ panel into which the display module is to be mounted
requires four holes and one cutout to allow for connec-
tion of the display cable. The layout of the display
module mounting studs and cable connector have been
designed such that the module will fit an existing
ANGSI C39.1 panel cutout.

The 3300 ACM -TRAN model does
not provide a display module. All
data must be accessed via the
communications port of the base
module. Refer to Appendix E.

* The base module of the 3300 ACM can be mounted
flush against any flat surface. The unit provides four
slots on its mounting flange for this purpose. The base
module is typically mounted inside the switchgear
cabinet. Labelling on the base module has been
positioned to allow the module to be mounted against a
wall with the terminal strip in a vertical orientation.
However, the module can be mounted in whichever
orientation is most convenient,

© T CAWARNING L

The base module can be mounted on
the door of the switchgear cabinet;

= | - however; some electrical codes may
prohibit extending voltages greater
than 120 VAC line-to-neutra} or 208
VAC line-to-line to the door. If this
is the case, mount the base module
inside the cabinet as described above,
or use the 3300 ACM with PTs that
provide 120 VAC secondaries (see
Section 2.5).

Note that the distance between the mounting locations
of the display and base modules will be limited by the
length of the interconnecting display cable (6 feet /1.82
meters).

22 GENERAL WIRING

s CONSIDERATIONS

Connections o the 3300 ACM are miade the terminal
strip located on the base module. ‘Appendix A

22 Installation

ot

Power Measurement Ltd.

provides terminal block dimensions. 12 to 14 gauge
wire is recommended for all electrical connections.
Ring or spade terminals may be used to simplify
connection.

S CAUTION™ .

All wiring must conform to all
applicable local electrical codes.

It is very important that communica-
tions wiring be made to the RS-485
port of every 3300 ACM being
installed. See section 2.6 for detailed
instructions on communications
connections.

23 ° POWER SUPPLY
CONNECTIONS

Power Supply Options

The basic model 3300 ACM can be powered by 95 to
145 VAC at 0.1 Amps at 57 to 66 Hz. A number of
power supply options are also available. The label on
the base module indicates if the unit is equipped with
one or more of these options. ’

P240 OPTION . L
This option can be powered by 190 to 290 VAC at 0.1
Amps at 57 to 66 Hz.

S0HZ OPTION

For-both the basic model power supply and the P240 -
option, the 50HZ option allows for operation between
47 and 53 Hz. The 50HZ option must be ordered in
addition to any other applicable power supply option
(eg. 3300ACM-P240-50HZ).

P24 OPTION
This option can be powered by 22 to 27 VDC at 0.3
Amps.

P120DC OPTION
This option can be powered by 85 to 132 VAC at .47 to
440 Hz or 110 to 170 VDC, both at 0.] Amps.

P240DC OPTION

This option can be powered by 85 to 264 VAC at 47 to
440 Hz or 110 to 340 VDC, both at 0.1 Amps. Note
that units equipped with this option are supplied with
an overheight base module enclosure (see Appendix A
fordimensions).. - -- — -
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power Sources and Connections

The basic model or'P240 option tan-be powered from -

a dedicated fused feed, or from the voltage source
which it is monitoring, as long as it is within the
supply range. The P24 option must be powered from
‘a dedicated fused feed. If an AC power supply is
being used, connect the line supply wire to the 3300
ACM L/+ terminal and the neutral supply wire to the
N/- terminal. If a DC power supply is being used,
connect the positive supply wire to the 3300 ACM L/+
terminal and the negative {ground) supply wire to the
N/- terminal.

2.4 CHASSIS GROUND
CONNECTION

The ground terminal, G, of the 3300 ACM serves as
the the zero voltage reference point for voltage meas-
urements, as well as the chassis ground connection for
the meter. This terminal must be connected to earth
ground.

A good, low impedance chassis ground connection is
essential for accurate measuements and proper protec-
tion. It should be made to the switchgear earth ground
using a dedicated 14 gauge (or larger) wire to a point
where there will be no voltage error due to distribution
voltage drops. Do not rely on metal door hinges as a
ground path. Ensure that the screw has been tightened
,down securely onto the ground wire.

: CAUTION * ..

" The G terminal of the 3300 ACM
must be connected properly in order
for the noise and surge protection
circuitry to function correctly.
Failure to do.so will void the war-

ranty.
25 PHASE VOLTAGE AND
PHASE CURRENT INPUT
- CONNECTIONS
25.1 PHASE VOLTAGE INPUTS

V1 Input Connection

The 3300 ACM uses the V1 input as the reference for
maintaining phase relationships for all power and
energy related measurements. For any system configu-
fation, the V1 input must be connected to ensure

accurate readings and the correct operation of the 3300
ACM.

Powar Measurement Ltd.

2
Direct Connection )
Whether or not potential transformers (PTs)are~
required depends on the nature of the system being,
monitored, the voltage levels to be monitored, and the
input option of the 3300 ACM.

BASIC MODEL

The basic model can be used for direct connection to
Wye systems up to 347 VAC line-to-neutral/600 VAC
line-to-line or Single Phase systems up to 347/694
VAC. These can also include 120/208 VAC Wye,
120/240 VAC Single Phase, 277/480 VAC Wye, and
277/554 VAC Single Phase systems.

HIACC OPTIONS

The HIACC options provide higher measurement
accuracies than the basic model. A guaranteed 0.25%
accuracy is provided on phase voltage and phase
current measurements, rather than the 0.5% accuracy
of the basic model (see Appendix C for complete
specifications). -

Devices equipped with any one of the HIACC options
are designed to be used with the specific system
voltagé defined by the option. For example, a 3300
ACM - HIACC: 120 should be used with a 120/208
VAC Wye or 120/240 VAC Single Phase system.
Other HIACC options include HIACC:277 and
HIACC:347. -

If a device equipped with a HIACC option is used at
any voltage lower than what it is rated for, the accu-
racy of the voltage measurements must be derated
accordingly. Please consult your local Power Meas-
urement sales representative or contact Power Meas-
urement directly for more information.

Using Potential Transformers

If Wye system voltages are over 347/600 VAC, Single
Phase system voltages are over 347/694 VAC, or the
system is a Delta configuration, PT's are required.

PTs are always required for Delta
systerns.

PTs are used to scale down the line-to-neutral voltage
of a Wye or Single Phase system, or the line-to-line
voltage of a Delta system to within the rated input
scale of the 3300 ACM. The basic 3300 ACM can be
used with PTs that have secondaries rated at 347 VAC
or less. This can include 10043, 110/¥3, 100, 110,
120, or 220 VAC secondaries.

Devicc_s equipped with any one of the HIACC options
are designed to be used with PTs with secondary
ratings equal to the the specific system voltage defined

Installation 2-3
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2.9 KWH PULSE OUTPUT

The RS-485 communications port of the 3300 ACM
can alternatively be used to provide a kWh pulse
output, suitable for driving a relay. Figure 2.9.1
illustrates the connections required. Pulses can be
configured as KYZ or set to user-selectable pulse
width (10 to 990 ms).” The maximum pulse rate
possible is 1 pulse per second. Section 3.3.9 describes
the programming and opetation of this function in
more detail.

1. Use only a Power Measurement
approved external relay with the
3300 ACM. Using a non-
approved relay can seriously
damage the RS-485 port output
and will void the 3300 ACM
warranty. Contact Power
Measurement for complete
information regarding relay
specifications and applications.

2. The RS-485 port of any 3300
ACM which is being used for
kWh pulsing must not be -
connected to any local RS-485
communications network.
Doing so will inhibit ali
communications on the network.

Figure 2.9.1 kWh Pulse Output
- . -Connections  sss——"
External Relay
To input of <
pulse counter ]
(e.g. PML's Control
3750 PDC ‘@J Contacts
Power Demand —-g——] + -
Controller) @ %

1HOd 587-SH

2-16 installation

Power Measurement Ltd.

2.10 MAINTENANCE

The 3300 ACM contains a non-volatile memory
(NVRAM) that provides an integrated battery backup
system. The rated life of the NVRAM battery is
seventy years at 50°C (122°F), 28 years at 60°C
(140°F), and 11 years at 70°C (1580F).

If the unit operates at less than 50°C for 60% of the
time, less than 60°C for 90% of the time, and less than
70°C for 100% of the time, the expected life of the
NVRAM battery is 35 years. If the meter is operating
in an environment where the temperatures regularly
exceed 60°C, the NVRAM should be replaced every
ten years.

Contact Power Measurement or your local representa-
tive for information on NVRAM replacement.

NOT!

When the NVRAM is replaced, min/
max data (if equipped) may be lost.
It is recommended that critical data
be uploaded via communications to a
computer prior to servicing. Setup
parameters and calibration of the unit
will not be affected.

Other than NVRAM replacement, the 3300 ACM does
not require any regular maintenance.

2.11 CALIBRATION-

The calibration interval for the 3300 ACM depends on
the user’s accuracy requirements. The rated accuracy
drft is 0.1% per year.

For information regarding the required calibration
procedure, contact Power Measurement or your local
representative,
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212  FIELD SERVICE
CONSIDERATIONS

In the unlikely event that the 3300 ACM unit should
fail, servicing will require disconnection and removal
of the unit from its mounting for the purpose of repair,
or for exchange with a replacement unit. The initial
installation should be done in 2 way which makes this
as convenient as possible:

1. All phase voltage sense leads should be protected
. by breakers or fuses at their source such that the
3300 ACM can be safely disconnected.

PT secondary circuits are capable of
generating lethal voltages and
currents with their primary circuit
energized. Standard safety precau-
tions should be followed while
performing any installation or service
on the device (eg. removing PT
fuses, etc.)

2. A CT shorting block should be provided so that
the 3300 'ACM current inputs can be safely
disconnected without open circuiting the CTs.
The shorting block should be wired so that
protective relaying is not affected.

CT secondary circuiits are capable of
generating lethal voltages and

- currents when open circuited with
their primary circuit energized.
Standard safety precautions should
be followed while performing any
installation or service on the device
(eg. shorting CT secondaries, etc.)

3. All wiring should be routed to allow easy removal
of the connections to the 3300 ACM base module
terminal strips and the 3300 ACM itself.

Questions regarding proper working procedures should
be referred to qualified personnel.

Power Measurement Ltc

Installation
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3. GENERAL OPERATION

o g

NOTES

1. All measurements and setup
information displayed via the
3300 ACM display module are
available via the communications
port. See Chapter 5 for detailed
information on communications

_ with the 3300 ACM.

2. The TRAN option of the 3300
ACM comes with no display/
keypad module. Data is read,
and field programming per-
formed, via the device's comr"n'u-.
nications port. Refer to Appen-
dix E for instructions regarding
TRAN operation. For the TRAN
option, disregard all references
made to display module opera-
tions in Chapter 3.

R e SRS
LSRRGS

3.1 POWER UP

After all installation wiring is complete and has been
double checked, the unit may be powered up.

The 3300 ACM will first enter its default display mode
which displays Volts, Phase, Amps, and Power Funcuon
(KW). Note that the Power Function value may not
initially be displayed if it is too large - see Section 3.2
for a description of this condition.

The values initially appearing will probably not be
correct, since the unit has not yet been told a number of
necessary pieces of information about the installation.
The process of giving the 3300 ACM this information is
known as field programming.

The 3300 ACM display mode is described in Section
3.2. Programming mode is described in Section 3.3.

General Operation
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3.9 DISPLAY MODE
i
3
%21  INTRODUCTION

f]‘hc 3300 ACM display/keypad module has been
“Jesigned for flexibility and ease of operation, offering
many data display and programming functions. Two
main operation modes are provided: display mode and
yogramming mode. Display mode allows the user to
siew all measured data. Programming mode provides
xcess to all 3300 ACM setup parameters.

Display mode provides a variety of real-time data
fisplay configurations to choose from. The two display
nodule buttons, PHASE and FUNCTION, are used to
zlect different display options (sce‘Figurc 3.2.1).

on power-up the 3300 ACM will be in display mode, %
ind will be presenting the Volts-Phase-Amps-Power :
function display. The power function displayed on
ower-up will depend on the measurement options with
¢hich the 3300 ACM has been equipped.

NOTE

In circumstances where a power
function requires many significant
figures or characters to be clearly
interpreted, the power function will
not be displayed simultaneously with
the Volts and Amps displays. In this
case, the POWER FUNCTION field
of the display will appear blank.

To display the power function, press
the FUNCTION button. This will
allow the power function to be
presented using the entire width of the
display, replacing the Volts-Phase-
Amps display. To return to the Volts-
Phase-Amps display, press the
PHASE button.

At e

CURSOR INCREMENT

EMENT LTD.

LCD DISPLAY VOLTS PHASE DIS'I"LAY MODULE
v High visibility 0.4"  4-digit indicator BUTTONS
character Long life, sealed,
stainless steel
membrane switches

e o

AMPS POWER FUNCTIONS
4-digit 5-digit / 8-character

figure 3.2.1 3300 ACM Display Module Front Panel Features

N

! =
General Operation

B
s e
1
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{322  PHASE BUTTON

The PHASE button can be used to vicw Volts and Amps
? (tadings for each line-to-neutral and line-to-line phase,

[ st well as the average readings for all phases. Simulta-
ncous display of all three Volts phase readings, or all
irce Amps phase readings is also possible.

LT N

1

ety

The number of different displays zvailudle depends on
e VOLTS MODE currently set. Scuting the VOLTS.
MODE purameter is described in Section 3.3.

¥ T —

! NOTE

In circumstances where a selected
power function uses the entire display
iic. Volts and Amps are not being

' presented), pressing the PHASE
button will return to the Volis-Phase-
Amps display.

3.23 PHASE DISPLAYS

The following Volis-Phase-Amps displays are available
to.each VOLTS MODE. See Figure 3.2.3 for an
illustration of cuch phase display:

a) VOLTS MODE =4 WIRE WYE

Pressing the PHASE butws wili first advance
through each pair of line-to-neutral Volis and
Amps phase readings (A. B. C), and the
average for all hine-to-neutral readings ("h.).

Pressing the PHASE buuon will then advance
through each pair of line-to-line Volts and
Amps phase readings (*, *. €,) and the
average for all line-i0-line readings (“)).
Pressing the PHASE button again will advance
10 the 3-phase line-to-neutral Volts display.

... continued

AT
o

150

LINE-TO-NEUTRAL SINGLE Pii

ASEZ DISPLAY

Volts-Phase-Amps-Power Function (Nots: Phase A shown)

LINE-TO-NEUTRAL AVERAGE DISPLAY -

Volts-Phase-Amps-Power Function (Note: b = LN average)

LINE-TO-LINE SINGLE PHASE DISPLAY ~

Volis-Phase-Amps-Power Function (Note: Phase 4, shown)

LINE-TO-LINE AVERAGE PHASE DISPLAY

Volis-Phuse-Amps-Power Function (iNow: *, = LL average)
3-PHASE LINE-TO-NEUTRAL VOLTS DISPLAY

Phase A - Phase B - Phase C (Note: No Power Function)

3-PHASE LINE-TO-LINE VOLTS DISPLAY
Phase A - Phase B - Phase C (Note: No Power Function)

3-PHASE AMPS DISPLAY  ~ ~
Phase A - Phase B - Phase C (Note: No Power Function)

General Qperation
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) % This presents all three line-to-neutral Volts
(LN) readings at once (A, B, C). Power
functions will not be shown since this option
uscs the entire display to present all three
phases’of information.

2. AR NP

Pressing the PHASE button again will advance
to the 3-phase line-to-line Volts display. This
presents all three line-to-line Volts (LL)
readings atonce (*, . ). Power functions

: will not be shown since this option uses the

{ entire display 1o present all three phases of

information.

P oL Tx ¥ NN

{ Pressing the PHASE button again will advance
T to the 3-phase Amps display. This presents all
i thrce Amps readings at once

(A, B, C). Power functions will not be shown
since this option uses the entire display to
present all three phases of information.

b) VOLTS MODE =3 WIRE DELTA

The 3300 ACM will provide all the same
displays for 3 WIRE DELTA mode as it does
for 4 WIRE WYE (scc above), except for Volts
: linc-10-neutral readings.

¢) VOLTS MODE =SINGLE PHASE

Pressing the PHASE button will first advance

l through cach phase of line-to-neutral Volts and
Amps phise rezdings (4. B). and the average
for both line-io-neuiral rcadings (LN).

3.24 FUNCTION BUTTON

Power functions are displayed in the POWER FUNC-
TION ficld of the display along side the Volts-Phase-
Amps ficlds. The FUNCTION button can be used to
view readings for the two standard power functions, as
well as all additional power function bplions installed.
Pressing the FUNCTION bution will advance through
cach available power function. After all functions have
been advanced through, the display wil} loop back to the
first function again.

FUNCTION OR PHASE DISPLAY BLANKING
The 3300 ACM display is designed to present measured
dau in the most effective way possible. In some
circumstances Volts and/or Amps readings may not be
displayed concurrendly wik power functions. This will
occur in the following two cases: '

2) When viewing 3-phase Volis or 3-phase Amps
displays, the power function will effectively be
blanked out.

b) Some power functions may use the entire
display to present data when the power func-
tion name or value contains many significant
digits or characters. This will effectively blank
out the Volis and/or Amps data.

In both the above cases. the PHASE and FUNCTION
bunions can always be used o select cither the Volts
and/or Amps display. or the pewer function display,
respectively.

AUTO FUNCTION CYCLING MODE
If the user presses the PHASE button for longer than 3
seconds, the display will enier the Auto Function
Cycling mode. This mode automatically cycles through
the following 4 displays «t the rate of one-every-2
seconds:

3-phase Line-10-Neutral Volts

3-phase Line-t10-Line Volrs

3-phase Amps

Frequency, KW Toial

‘ NOTES

1. The Frequency pzrameter will be
displayed only if the 3300 ACM
is so equipped.

2. The Frequency-KW display is

“only available in the Auro
Function Cycling mode and
cannot be found in the regular
display modes.

R S

General Operation
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3.25 POWER FUNCTION DISPLAYS

The basic model 3300 ACM comes with two standard
power functions: KW (total instantaneous real power
flow for all phases), and KWH TOT (total real energy
:for all phases).

B e .

The cornplete sequence of functions available is depend-
ant on the number of additional power function options
purchased with the unit. All standard and optional

« functions are listed in the chart in Figure 3.2.5 with

, descriptions.

.

INDIVIDUAL PHASE, AVERAGED, &
TOTALIZED READINGS

Figures 3.2.5 a & b indicate which functions provide
individual phase readings, average of ali phases, and/or
totalized values for all phases. Functions which provide
individual phase and average of all phases readings will
indicate which reading is presently being displayed by
having the name imbedded in the function label as
follows:

a) Phase name (a, b, c, ab, b, ca)
Example: KVRh DMD MIN -

b) Average (av, LNav, LLav)
Example: VLLav MAX

Function labels which do not indicate a specific phase
can generally be assumed to represent totalized values
for all phases (ex. KW, KVAR, KVA, etc.).

THERMAL AND SLIDING WINDOW DEMAND
The 3300 ACM provides as optional measurements bott;
thermal demand and sliding window demand functions.
To differentiate between these two types, sliding
window demand functions use an asterisk in their
function names, while thermal demand values have no
astensk.

Example: KW DMD = KW thermal demand
KW DMD* = KW sliding window
,~demand

POWER FUNCTION AUTO-RANGING UNITS

__Note that some readings given in K units will automati-
§ cally change to M units when values exceed 9999 K.
Some functions also provide negative values, such as
Reverse KW, or Reverse KVAR. -
3
]
L
|
: o
2
; -
N—

General Operation 3-:
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300 ACI MEASURED PARAMETERS

: KEY TO ABBREVIATIONS
1 ab,c = - Individual line-to-neutral phase av = Average of all phases
{Nav = Average of all fine-to-neulral phases {otal = Total of all phases
ab,bc,ca = Individual line-to-line phases
LLav = Average of all fine-to-line phases " (asterisk) = sliding window demand (ie. not thermal)
4
"+ LABEL Phase, Avg, Total DESCRIPTION

e

Standard Power Functions

PR

Optional Power Functions

Total instanlaneods real power flow for all phases. A positive number (ie. no sign)

KW total
indicates real power in {he forward direction {(imporied). A negative number (ie. negatively
signed) indicates real power in the reverse direction (exported).

KWHTOT total Total accumulaied real energy (ie. total KW Hours) for all phases. .This accumulaied vaiue

is incremented when real power is being imported, and decremented when real power is
exported. Therefore, this accumulzied value can be signed either positively (net impori) o
negatively {net export). Note also that its value will roll over 1o 0 (zero) at + 1,999,999,399
KWH.

V MIN a, b, c, LNav Volts minimums line to neutral - each phase and average of all phases
ab, be, ca, Llav  Volts minimums line 1o line - each phase and averege of 2l phases

V MAX same as sbove  Maximums {or above function.

VDND seme asabove  Volts thermal demand cn ezch phese and average of all pheses line-1o-newire:,
- and each phase and zverage of il phases fine-1o-line.

V DMD MIN same as above Minimums for 2bove function.

V DIAD MAX same &s above Waximuins jof eucve iunclion.

[ MIN a,b,cav Amps minimums - each pnase and average of all phases.

[ MAX same as above  Maximums for above.

| DMD same asabove  Amps themmal demand - each phase and average of ali phases.

{ DMD MIN same 3as above Minimums for zbove function.

1 DMD MAX - same asabove  Maximums for above function. )

lav DMD" av Amps sliding window demand - average of all phases.

lav DMD MIN® same as above Minimums for above function.

lav DMD MAX" same as above  Maximums for above function.

Kw abec Instantaneous real power flow (KW) - each phase.

KW MIN a, b, c, total Minimums for instanianeous real power flow - each phase and total of all phesss.

KW MAX same as above  Maximums for above function. '

KW DMD same as above  Instantaneous real power thermal demand - each phase and total of ail phases.

KW DMD MIN same as above Minimums for above function.

KW DMD MAX same as above  Maximums for above functlion.

Kw DMD" total Instantaneous real power (KW) sliding window demand - total of all phases.

KW DMD MIN® same as above  Minimums fcr 2cove funclion.

Kw DMD MAX® same as above Maximums for above function.

KWH IMP total Imported real energy (KWH) - total of all phases. Roli over: £1,999,993,999 KW,

KWH EXP total Exporied real energy (KWH) - total of all phases. Roll over: £1,999,999,999 Kwr.

Figure 3.2.5a

List of 3300 ACM Power Functions - Part [

General Operation
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| . - LIST OF 3300 ACM POWER FUNCTIONS
é - LABEL Phase, Avg, Total DESCRIPTION
i
! l Optional Power Functions (continued)
{ | kvR a, b, ¢, total Instantaneous reactive power flow (KVAR) - each phase and total of all phases.
» KVR MIN same as above  Minimums for above function,
i | KVR MAX same as above  Maximums for above function.
¢ hKVR DMD . sameasabove Instantaneous reactive power thermal demand - each phase and total of all phases.
+ 1+ KVR DMD MIN same as above  Minimums for above function.
" I KVR DMD MAX same as above  Maximums for above function.
" KVR DMD" total Instantaneous reactive power (KVAR) sliding wmdow demand - lotal of all phases.
' KVR DMD MIN" same as above  Minimums for above function.
" KVR DMD MAX® same as above  Maximums for above function.
"KVRH IMP total Imported reactive energy (KVARH) - total of all phases.
; KVRH EXP total Exported reactive energy (KVARH) - total of all phases.
 KVRHTOT total Total reactive energy (KVARH) for all phases. This accumulated value is incremented
b when reactive power is being imporied, and decremented when reactive power is
d exporied. Therefore, this accumulaied value can be signed either posi-tively (net import)
i or negatively (net export). Roll over: + 1,999,959,999 KVRH.
r. %
; KVA a, b, ¢, lotal Instantaneous apparent power flow (KVA) - each phase and total of all phases.
KVA MIN same as above  Minimums for above function.
- KVA MAX same as above  Maximums for above function.
,KVADMD same as above Instantaneous apparent power thermal demand - each phase and total of all phases.
KVA DMD MIN same as above  Minimums for above function.
: KVA DMD MAX same as above Maximums for above function. )
+KVA DMD* total Instant. apparent power (KVA) sliding window Gemand - total of all phases.
KVA DMD MIN® same as above  Minimums for above function.
KVA DMD MAX® same as above  Maximums for above function.
.| KVAHTOT total Total apparent energy (KVAH) - total of all phases. Roll over: 1,999,999,999 KVAH,
EPF a, b, ¢, total Power factor (PF) - each phase and total of all phases. A leading PF (current leads
' i} voltage) is indicated by the designation PF LEAD. A lagging PF {current lags voltage) is
5 indicated by the designation PF LAG.
' PF MIN same as above  Minimums for above function.
, | PFMAX same asabove  Maximums for above function. .
- [ PFDMD same as above  Power factor thermal demand - each phase and total of all phases.
| PF DMD MIN same asabove  Minimums for above function.
. PF DMD MAX same asabove  Maximums for above function.
 HZ a Frequency on Volts phase A
. HZ MIN same as above  Minimums for above function.
! | HZ MAX same as above  Maximums for above function.
4 | HZDMD same as above  Frequency thermal demand on Volts phase A.
] HZ DMD MIN same asabove  Minimums for above function.
* | HZ DMD MAX same as above  Maximums for above function.
/|
s
A
ik
- Figure 32,50 List of 3300 ACM Power Functions - Part 11
RN
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33 'PROGRAMMING MODE

Following initial installation of the 3300 ACM as
described in Chapter 2, the device needs 1o be told a
number of necessary pieces of setup information about
the type of electrical system it will be monitoring. The
process of giving the 330K ACM this information is
khown as field programming. The 3300 ACM pro-
gramming mode allows access 1o all of the device's
selup parameters.

3.3.1 PROGRAMMING STEPS

ENTERING PROGRAMMING MODE

To enter the programming mode from display mode,
press the PHASE and FUNCTION buttons at the same
time and hold them down unt} the name ‘POWER
MEASUREMENT" appears on the display (see Figure
3.3.1a). This indicates that programming mode has been
entered. Once in this mode. the same action will cause
the unit to return to display mode.

PROGRAMMING BUTTON FUNCTIONS

In programming mode. the buttons of the display
module takc on new programming functions. The label
below cack button indicules its allermate programimning
function.

The CURSOR kev i o the cursor ieft one digit. 1t
will wrap around 10 ic ngii of the number if advanced
past the lefi-most digit.

Power Measurement Lic

The INCREMENT key will increment the digit under
the cursor. Cenain parameters have YES or NO values,
such as ‘CLEAR ALL HOURS?' In this case pressing
the INCREMENT key will cause the YES or NO value
to toggle. Other paramelers, such as BAUD RATE,
have a number of possible values, and pressing INCRE-
MENT will cause the display to scroll through them.

Advancing through cach sctup parameter is accom-
plished by pressing the CURSOR and INCREMENT
butions at the same time, then releasing quickly. Do not
hold down the buttons for too long, since this will return
you to display mode.

ENTERING THE PASSWORD

Press and release the CURSOR und INCREMENT
buttons together to advance to the first parameter of the
programming mode. the 3300 ACM PASSWORD.
When the 3300 ACM is shipped, the PASSWORD will
be 0. This PASSWORD must be entered if any param-
eter values are 10 be changed. If the password is not
entered, the programming may still be viewed, but it will
be impossible to change any values. The password may
be redefined, as eaplained in Section 3.3.4.

PARAMETER WRAP-AROUND

The parameter list wizpe wreund, Il 2 perameter is
missed, the CURSORANCRIMENT bution combina-
tion may be pressed repeaicdiy unti] the desired param-
eter is on the display sgain, ;

Display reacs "PCWER
! MEASUREMENT" when

Programming Mode has
t been entered

FUNCTION
NCR ) .
EMENT Programming Moce
1 sution functions

PHASE (CURSOR) + FUNCTION (INCREMENT)
Press and hold down logether = enler Programming Mode or return to Display Mode
Press and release quickly together = advance to next setup parameter

Programming Mode Display and Button Functions

General Operation
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! RETURNING TO DISPLAY MODE , PROGRAMMING EXAMPLE
% Once all parameters have been set to their desired Figure 3.3.1b gives a step-by-step exaniple of how to
1 values, pressing and holding down the CURSOR and program a 3300 ACM operating parameter from the
i INCREMENT buttons will cause the 3300 ACM to display module. The example given shows how to set
! return to display mode. the PT PRIMARY and PT SECONDARY parameters
for the device, then return to display mode. The exam-
ple is given for a PT primary of 14.4 KV. The second-
. ary is the required rating of 120 V.
STEP ACTION: DISPLAY READS:
1. Press and hold down PHASE & FUNCTION buttons together to enter POWER MEASUREMENT
programming mode.
2. Press and quickly release CURSOR & INCREMENT buttons once. PASSWORD= el
3. -Enter password by using INCREMENT and CURSOR buttons. .
¥ Note: 3300 ACM is shipped with password = 0. ) PASSWORD= 0
d, Press and quickly release CURSOR & INCREMENT buttons once. USING PTS?= NO
5. Press INCREMENT button once to toggle value to YES. ‘ USING PTS?= YES
b 6. Press and quickly reiease CURSOR & INCREMENT buttons once. PT PRIMARY= 1
b7 Enter new value for PT PRIMARY. To setto 14400 (14.4 KV), first
set far right digit to 0 by pressing INCREMENT until display réads: PT PRIMARY= 0
] . -
8. Move cursor one digit left by pressing CURSOR butlon. PT PRIMARY= 0
8. Set digit required value by pressing INCREMENT. PT PRIMARY= 00
h
10.  Repeat steps 8 & 9 above until all digits set. - . PT PRIMARY= 14400
!”' Press and quickly release CURSOR & INCREMENT buttons once. PT SECONDARY= 1
[*12. Enter new value for PT SECONDARY. Follow steps 8 to 10 above,
i using INCREMENT and CURSOR buttons until display reads: PT SECONDARY= 120
13. Press and quickly release CURSOR & INCREMENT buttons to advance
J 1o next parameter, or press and hold down to retum to display mode. - Volts, { Amps, Power Function
. NOTE: Cursor position in the example is shown as an underscore line. In the actual display,
4 cursor position is indicated by an underscored blinking character.

gure 3.3.1b  Field Programming Example - Setting VOLTS SCALE

General Operation
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3.3.2 OPERATING PARAM ETER

DESCRIPTIONS

Figures 3.32a &b provide a brief description of cach

Power Measurement Lid.

Additional information on setting cach operating
parametcr arc provided in the following scctions.

3300 ACM demand functions are described in detail in
Chapter 4. Communicalions arc described in detail in

pafameter that may be programmed from the front pancl.

Chapter 3.

‘PARAMETER DESCRIPTION RANGE
’PASSWORD~ Must be entered corre&ly to allow changing the value of 4 digit number
any setup parameter(s) or 1o allow clearfreset of any function.
USING PTS? Selecting NO indicates the 3300 ACM vollage inpuls are NO = direct connection
being connected directly to the power lines, without PTs. YES = input from PTs
J Selecting YES indicates PTs are being used.
PT PRIMARY Set to PT primary vollage rating. This parameter only 010 999,393 Volts
i appears when USING PTS? parameter has been set 10 YES.
PT SECONDARY Set to PT secondary voltage rating. This parameter only 0 1o 347 Volts
appears when USING PTS? parameter has been setto YES.
| AMPS SCALE Sets full-scale AC inout current for A, B, and C phases 0 10 30.600 Amps
(CT primary curreni r2iing). See Section 3.3.4.
i VOLTS KODE Qete Veite Made 161 Lonall pOWer sysiem configuration. LARE WYL
i Demo mode provides presel velues for all measurements 3-WIRE DELTA
based on input scales. Use for demonsiration purposes only. SINGLE PHASE
- - DENMO
1 UNITID _ Sets communicalions identilcaiion number for 3300 ACH. - Tt
Note: The number 0 mey it be used foran D as itis
reserved for other purposes.
COM MODE Selects the function of the RS-485 port. RS485 = communications
See Sections 3.3.6 and 3.3.7. KWH PULSE = pulse output
KWH/PULSE Sets number of KW hours between pulses in KWH pulse mode. 0.1 10 9999.¢ KWH
Parameter only appears when COM MODE = KWH PULSE.
PULSE FORMAT Sets the KWH PULSE output format. Parameter only appears KYZ, PULSE
- if COM PORT = KWi PULSE and KWH/PULSE is non-zefo.
PULSE DURATION Sets the KWH PULSE pulse width in mutiples of 10 mifliseconds. 11092
Parameter only appe&is i FULSE FORMAT = PULSE.
BAUD RATE Baud Rate at which the 3300 ACM transmits and receives 300, 1200, 2400,
8 information via communications. - 4800; 9600, 19,200~
Figure 3.3.2a  Field Programmable Operating Parameters I ... continued
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 FIELD.PROGRAMMABLE OPERATING PARAVETERS

PARAMETER DESCRIPTION - RANGE
" PROTOCOL Selects the communications protocol.  PML, MODBUS
E REGISTER SIZE Selects Register Size for MODBUS communications. 16 BIT, 32 BIT
1 Parameter only appears if PROTOCOL = MODBUS.
CLEAR ALL HOURS?  Selecting YES will set the KW Hours, KVAR Hour, and NO, YES
KVA Hours readings to 0.
RESET MIN/MAX? Selecting YES will reset the Min/Max array. NO, YES
DEMAND PERIOD Sets length of the demand sub-period to be used in calculating "1.10 99 = minutes .
optional demand values. See Chapter 4.
# OF DMD P=RIODS Sets number of sub-periods to be averaged in calculating the 11015
sliding window demand values. See Chapter 4.
CONTRAST/ANGLE Press INCREMENT to adjust contrast of the LCD display. Contrast changes
FORMAT Sets the format of the phase labels and decimal delimiter. Phase: ABC, XYZ,
CURSOR selects phase label or defimiter parameter. RYB, RST, 123
INCREMENT selects options. . i Delimiter: period, comma
DIAGNOSTIC MODE?  Setting this parameter to YES will allow access to the NO = bypass diagnostics
DIAGNOSTIC MODE parameter group listed below. YES = gain access
SERIAL NUMBER The user may view the 3300 ACM factory set serial number. 5 digit #
FIRMWARE VER These two parameters indicate the current version and revision Version = 4 digit #
REV DATE date of the operating firmware (ie. program) in the 3300 ACM. Date = dy/molyr
CHECKSUM Checksum value on program memory. Indicates PASS or FAIL. 6 character
hexadecimal #
STATUS FLAGS Indicates status of various intemal systems. Should normally 6 character
read zero (0). hexadecimal #
CLEAR STATUS? Selecting YES will all status flags (described above) to zero (0). NO, YES

Figure 3.3.2b

Field Programmable Operating Parameters 11
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THE MENU SYSTEM

PowER MeasuremeNT SCADA software has been designed to be
easy to learn and simple to use, and features a simple yet
powerful menu-driven user interface. The only keys required to
move between menus and within menus are the cursor keys (the
arrows), the Enter key and the Esc key.

The Main Menu (Figure 3.3) is displayed after logging on.
Simply “se the arrow keys to highlight the desired menu option
and ;¥ -+*he Enter key. Either a sub-menu will appear or the
seie, 1 ¢ + ction will be performed.

Return to the previous menu by pressing the Esc key. To retumn
to the Main Menu, simply press the Esc key repeatedly.

Fiqure 3.3

3 .-

M-SCADA Main Menu Screen

332 MAIN SUB-MENUS AND FUNCTIONS

Main Menu selections fall into three categories: CONFIGURE
SYSTEM, DISPLAY DATA , OF SYSTEM FUNCTIONS. A brief summary is
given here; detailed information is given in later chapters.

Configuration Functions
Menu selections under the CONRIGURE SYSTEM menu access the
following functions:

a) GLOBALSETUP
Access to security/password functions, date/time functions,
file archival functions and printer setup functions. Only a
SUPERVISOR can access security functions.

b)  SITESETUP
Displays the list of site configurations. M-SCADA can list
and monitor up to 99 sites with up to 32 IEDs at each site.

L-SCADA can list and

monitor up to 12 sites

with up to 12 [EDs.

Powar Haasuraenent Ltd.

. M=-SCADA Powar Monitoring Susten

Powerview can list up to

CONFIGURE SYSTEM DISPLAY DATA

99 sites with up to 32

SYITEM FUNCTIONS

Mustern Diagrans !

Single Davicas
Sustan Logoff

Global Setup
Sita Satup
Polling Setue

1 Device Setup

IEDs at each site, but can
only monitor any one site
and any one device at that
site at one time. An
OPERATOR or
SUPERVISOR can
configure the site name
and type of connection
through this menu option.

Acknouledoa Alarns
Display Susten Log
Hatar Suwnation
Run Diaonoatics

.¢)  POLUNGSETUP
Displays the polling
method for_each site.
Data can be uploaded
continuously, at specified
time intervals, or at

7

Hove: Arrows Home End

Display:- Enter

£

specified times of the ™
day. An OPERATOR or

3.3.1 HELP/MESSAGE LINE

A Help/Message line appears at the bottom of every menu, sub-
menu and data display screen. This line serves two important
purposes: -

a) The Help line shows the active keys for the current
screen. (A quick keyboard reference is also given in
Appendix D).

b) The Message line displays the system status as
necessary. Examples include system alarms or error
messages, modem connection status and so on.

System status messages are displayed for approximately five
seconds before they are replaced by the Help line that normally
appears on the screen. Most messages are also stored in the
System Log.

a SUPERVISOR can
change the polling setup. Since PowerView does not
support polling, this setup screen is only available for M-
SCADA and L-SCADA.

d)  DEVICESETUP
Displays a sub-menu of IEDs at the site. The operating
parameters for each device can be configured by an
OPERATOR or SUPERVISOR through this menu option. -

General Operation 33
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i 333  SELECTING DIRECT OR 334  SETTING AMPS SCALE
i PTINPUT & SETTING . The AMPS SCALE should be set to the primary rating
: ) PT VOLTS SCALES " of the CTs being used. This only applies if the CTs used

F.

The USING PTS? parameter tells the 3300 ACM if its
voltage input terminals are being connected directly to
the A, B, and C phase power lines, or if PTs are being
used. The 3300 ACM can be connected directly to

4-wire Wye systems up to 347 VAC. Above this level,
PTs must be used. :
1f the 3300 ACM is being connected directly, set
USING PTS? to NO. The 3300 ACM will automati-
cally select the correct scaling. This setting allows the
meter to be connected directly to 120 to 347 VAC
systems.

If PTs are used for connection to voltage systems higher
than 347 VAC, set USING PTS?to YES. The following
two parameters which appear will then be PT PRI-
MARY and PT SECONDARY. These are used to tell
the 3300 ACM what the PT voltage ratings are, allowing
the 3300 ACM to set its internal full scale input refer-
efces.

... continued

- Set PT PRIMARY to the primary rating of the PTs used.

This should normally be equivalent to the full scale line
levels which are being measured by the meter.

Set PT SECONDARY to the secondary rating of the PTs
uSed. The maximum secondary voltage allowable is 347

VAC.

. USING THE 3300 ACM -HIACC OPTION--

The -HIACC (high accuracy) option of the 3300 ACM
provides a preset input voltage scale of 120, 277 or 347
VAC. To ensure optimum accuracy when using a 3300
ACM with this option installed, direct connect only to
systems with full scale levels equivalent to the specified
3300 ACM input voltage. For example, a 277 VAC
HIACC meter should only be used with a 277 VAC
systemn.

¥ PTs are used with the -HIACC option, always use
PTs with secondary voltages equal to the specified 3300
ACM input voltage, and set the PT SECONDARY
Parameter to that value,

are rated for a 5 Amp full scale output for the standard

3300 ACM, or 1 Amp full scale output for a 3300 ACM
with the -1AMP option installed.

If the CTs"used are not rated for these output levels,
contact the PML factory for assistance.

3.35 SETTING THE VOLTS MODE

The VOLTS MODE should be set according to the
system connection configuration. Options include 4-
WIRE WYE, 3-WIRE DELTA, and SINGLE PHASE.
Refer to Sections 2.6 to 2.8 and Figures 2.6.1 10 2.8.1 to
determine the appropriate setting.

The 3300 ACM also offers a DEMO mode which can be
used to demonstrate the data display capabilities of the
device without the need for connection to a real power
system, or for testing communications. Dynamically
changing Volts, Amps, and Power Function values
based on the input scales programmed can be displayed
from the display module, or via the communications

port.

3.3.6 DISPLAY FORMAT

The format of the phase labels and decimal delimiter
displayed on the display module of the meter are
programmable. Available phase labels include : ABC,

_XYZ,RYB, RST, and 123. The decimal delimiter is

selectable between a period or a comma. This delimiter
only affects the Power Factor display if so equipped.
These two'items can be modified using the FORMAT

parameter.

ADJUSTING THE DISPLAY
CONTRAST

The contrast of the LCD can be adjusted for optimum
readability at any given vertical viewing angle. Pressing
INCREMENT changes the contrast level of the display
in preset steps. Adjust until the best readability for a
given installation is achieved. A number corresponding
to the present contrast level of the LCD display is
shown. .

3.3.7

General Operation
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3.3.8 SETTING THE
COMMUNICATION
) PARAMETERS

The UNIT ID of the 3300 ACM can be set to any 4 digit
number, and is shipped set to the last 4 digits of the
device's serial number. Each 3300 ACM on a communj-
cations network must be set to a unique UNIT ID.

To communicate with the 3300 ACM, the COM MODE
must be set to RS485.

NOTE

! i‘ If the 3300 ACM has been connected
{  toan RS-485 network, setting the
COM MODE to KWH PULSE will

lisable all communications on the

network. KWH PULSE mode is
cescribed below.

s o e

Setthe BAUD RATE to the same baud rate as the
Master Station and all other devices on the network. Set
the PROTOCOL parameter to PML to communicate
with PML’s M-SCADA or PowerView software, or to
MODBUS to communicate with the Modicon Modbus
System. See Chapter 5 for a more detailed description of
communications. Section 2.10 describes communica-
tions connections.

3.3.9 USING THE KWH PULSE
OUTPUT FUNCTION

The RS-485 port of the 3300 ACM can also be used to
provide a KWH pulse output which can be used to
control an external relay. This, in tum, can connect to
devices which use a KWH pulse counter input, such as
PML's 3750 PDC power demand controller.

To use the KWH pulse mode, COM MODE must be st
to KWH PULSE. As described in Section 3.3.6, the
KWH pulse output function cannot be used concurrently
with RS-485 communications.

The KWH pulse output function can be programmed to
generate either a KYZ (state transition) or PULSE
(square wave) output. If the COM MODE has been set
to KWH PULSE, KWH/PULSE appears as the next
parameter. This parameter is used to set the number of
KW hours between output pulses, and is settable within
arange of 0.1 t0 9999.9 KWH.

If the KWH/PULSE is assi gned a non-zero value,
PULSE FORMAT appears as the next parameter, and
allows the user to select between KYZ and PULSE.

If PULSE FORMAT = PULSE, the parameter PULSE
DURATION appears next. This parameter allows the
user to set the pulse width: in multiples of 10 millisec-
onds. The valid range of this parameter is 110 99 (10 to
990 milliseconds).

NOTE

The operation of the KWH pulse
output function described above is
only valid for units equipped with
firmware version 1.1.0.0 or later.

i

§
{
%
i
i
|

Section 2.11 describes. KWH pulse output connections
and relay requirements.

3.310 CLEAR AND RESET
FUNCTIONS

The CLEAR ALL HOURS? parameter allows the
KWH, KVARH (optional) and KVAH (optional)
counters to be cleared together.

The RESET-MIN/MAX? parameter allows the Min/Max
array for all optional minimum/maximum readings to be
reset to zero.

Setting either of these parameters to YES will cause the
associated clear or reset function to be performed when
the user exits programming mode.

General Operation 3-1.
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3.3.11  USING THE DIAGNOSTIC
' PARAMETERS

The group of parameters listed under the heading
DIAGNOSTICS are not typically used in the normal
bperation of the 3300 ACM. These parameters do,
however, have a number of special functions that can be

elpful in some circumstances. The diagnostic group
will normally be bypassed if the DIAGNOSTIC
MODE? parameter is left at NO. To view the diagnostic
group, set DIAGNOSTIC MODE? to YES. Pressing
CURSOR/INCREMENT together will then advance
through each of the following parameters.

SERIAL NUMBER, CHECKSUM,

& STATUS FLAGS

These parameters are normally for Power Measurement

Ltd. internal use. If you encounter any problem with the

3300 ACM which you suspect is due to a device failure,
-contact PML immediately. You may then be requested

to view parameter values from this group to help

determine the source of the problem.

The CLEAR STATUS? parameter allows the status
flags, accessed through the diagnostics mode, to be
cleared. .

FIRMWARE VER & REV DATE

The 3300 ACM has been designed to be totally upward
compatible, ensuring that-any new 3300 ACM features
offered by PML in the future can be easily installed into
an existing device in the field. This is performed using
d simple firmware upgrade operation which loads a new
operating program into the device. The FIRMWARE
VER and REV DATE parameters indicate which version
of firmware is currently installed in the 3300 ACM.
This can be checked to determine if the 3300 ACM is
operating with the newest available firmware.

i e ——— - . .- z

33.12  REDEFINING THE
PASSWORD
To change the password enter programming mode and

advance to the PASSWORD parameter. The present
value of the password must first be entéred (which

“means that the present password must be known for it to

be redefirned). To change the password the CURSOR/
INCREMENT button combination should be pressed
repeatedly until the PASSWORD parameter is displayed
again. This time the new password should be entered (4
digits maximum). Once this has been done, returning to
display mode will cause the password to be changed.

M General Operation
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34 POWER READING
I POLARITIES
Figure 3.4.1 illustrates how the 3300 ACM interprets
and displays signed values for power import/export, and
leading or lagging indications for power factor.
: &
: LINE ,— LOAD
I — . . .
) <4 EXPORT \iu IMPORT p
3
' P0CDOOVDOODCODE.
T iz
w
w
* 3
>
8
<
J IMPORT KVARS
+ KVAR
' PF LEAD - - PF LAG
; (Power Factor (Power Factor
A - - ..lLeading) . PF=0 - Lagging)
‘ 9=9010 180 6=01090
o, =4 . o
kW PF = 100% \ 8=%) pr=100% + KW
EXPORT IMPORT
b 6 =180 to 270 6 =270 to 360
PF=0
PF LAG PFLEAD
(Power Factor (Power Factor
. Laggi .Leadi I
: gging) -KVAR eading)
. EXPORT

Fighre 3.4

Power Reading Polarities
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! 4. DEMAND

4.1 INDUSTRY DEMAND
MEASUREMENT METHODS

Power utilities generally bill commercial customers
based on both their energy consumption (in KWH) and
their peak usage levels, called peak demand in KW:
Demand is a measure of average power consumption
over a fixed time period, typically 30 minutes. Peak
demand is the highest demand level recorded over the
‘billing period.

Demand measurement methods and intervals vary from
power utility to power utility. Some common methods
"include: thermal averaging, sliding window, and fixed
interval techniques. The 3300 ACM can perform
thermal averaging and/or sliding window demand
*calculation. '

;All demand functions are available as options and must
each be specified when ordering.. A complete list of
demand functions is provided in Chapter 3 in Figure
3.2.5.

)

3

NOTE

TSR

Sliding window demand functions
are identified by an asterisk (*) used
in their display labels.

| Example: KW DMD*

|  This differentiates sliding window
%1 demand values from those calculated
using the thermal averaging method.

42 THERMAL DEMAND

The optional 3300 ACM thermal demand values
(previously named Running Demand) are calculated
using a method which is equivalent to thermal averag-
ing. For thermal averaging, the traditional demand
indicator responds to heating of a thermal element in
the Watt hour meter. -

The thermal demand period is determined by the
thermal time constant of the element, typically 15 to 30
minutes. The demand period is the period of time it
would take the demand to ramp up to about 63% of the
steady-state value (see Figure 4.2.1).

. ... continued
PARAMETER
&
PARAMETER
DEMAND
o
, _— LOAD
100% ——F———— T T
N
63% — —m A — — — — — —
j — DEMAND
0% — = BTN T —3— TIME
—»I I—-—— DEMAND PERIOD

Figure 4.2.1 Thermal Demand Period Graph

Demand
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} Yor thermal demand functions, the thermal demand

| period is defined as the product of DEMAND PERIOD
| ‘and # OF DMD PERIODS. For example, if DEMAND
{ PERIOD is set to 15 minutes and # OF DMD PERI-

2 ODS is set to 2, the thermal demand period will be 30

Thinutes.
I

t 43 SLIDING WINDOW DEMAND

The 3300 ACM uses the sliding window averaging
technique to compute the optional sliding window
demand values (previously named Billing Demand). *

The sliding window technique (or rolling interval
method) divides the demand interval into sub periods
and the demand is measured electronically based on the
average load level over the most recent set of sub-
periods. This has the effect of improving the response
time as compared to the fixed interval method.

The DEMAND PERIOD (1 to 99 minutes) and # OF
DEMAND PERIODS (1 to 15) parameters are user
programmable. DEMAND PERIOD represents the
length of the utility’s demand sub-period, while the #
OF DMD PERIODS parameter represents the number
of sub-periods which make up the total demand
interval. For example, with a 6x5 minute (30 minutes
tolal) sliding window method, demand will be the
average power consumption over the last six 5-minute
periods. )

This allows the user to match virtually any type of .
sliding window measurement method used by the
utilities (for example 15x2, 6x5, 1x30).

Using the sliding window method, the 3300 ACM
.readings will always be as high or slightly higher than
the utility readings.

e

SLIDING WINDOW DEMAND
SYNCHRONIZATION

The internally-timed demand period for sliding win-
dow demand measurements can be synchronized to the
utility’s timing through performing a manual procedure
at the front panel of the 3300 ACM.

To reset the demand period, first change or toggle
either the DEMAND PERIOD or the # OF DMD
PERIODS setup parameter (without actually modifying
it, but simply cycling the value from 5 back to 5, for
example.). At the start of the utility's demand period,
press both front-panel buttons simultaneously to
advance to the next parameter. The 3300 ACM
demand period will be reset, and all sliding window
demand measurements will be cleared.

4.4 RESETTING THE REAL-TIME
DEMAND PARAMETERS

The 3300 ACM demand parameters, both thermal and
sliding window, are cleared when the user performs a
RESET MIN/MAX function in the programming mode
of the 3300 ACM. This allows the maximum demand
(peak demand) and realtime accumulated demand to be
-~ cleared together.

~

Demand
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' CAUTION-

It is important that the shield of each
' leg of RS-485 cable be grounded at
one end only.

5.1 DESCRIPTION

i The 3300 ACM is equipped with an optically isolated
RS-485 communications port, providing the capabjlity
t of data transfer between the remote 3300 ACM and a

personal computer or.other master display/control — "M-SCADA AND POWERVIEW

* station running compatible software. This allows a
user to remotely monitor and/or control either a single A host computer running PML's PC-based M-SCADA
device, or a number of devices connected together or PowerView software may communijcate with one or
through a common communications network. more PML remote devices. These programs will

' display all data normally provided through the front
Updates to the operating firmware inside the 3300 panel display of each device. The user may also
ACM can also be performed via the communications Temotely program any set-up parameter(s) of a selected
port, as described below. devict. The PROTOCOL setup parmeter must be set

' . to PML for operation with M-SCADA or PowerView.
Before communication with the host computer is

. possible, the user must program the communication

| " parameters of the remote device. This may be per- COMMUNICATION WITH OTHER SYSTEMS
I formed via the display module of the unit. The COM
! MODE parameter must be set to RS485. The standard 3300 ACM communjcations protocol is

described in.detail in Appendix F. This open protocol
allows other systems to access the 3300 ACM via its

o e communications port.
E CAUTION

‘L‘—_l

The 3300 ACM also provides direct compatibility with
Setting the COM MODE parameter Modicon’s Modbus system as a standard feature. Set
to KWH-PUPSE will disable all the PROTOCOL setup parameter to MODBUS for use
-communications on the local RS-485. - with the Modbus. Refer to Appendix G for informa-
network. tion on Modbus hardware requirements and communi-
cation wiring. The 3300 ACM / MODBUS communi-
cations protocol specification can be obtained upon
request from PML or your Jocal PML representative.

The UNIT 1.D. for each device must be set to a unique

Value (see description of RS-485 communication PML's ongoing development program also provides
. below). The I_BAUD RATE of the device must be set to communications compatibility with other third-party
| tcec;rrespond with the baud rate selected for the compu- protocols. Contact your local PML sales representa-

f tive for more information.

RS-485 COMMUNICATION FIRMWARE UPDATING VIA THE
) COMMUNICATIONS PORT
RS-485 communication can be used to concurrently
' connect up to thlr.ty-two re'mote devices to one }.wst Future 3300 ACM firmware updates, when made
' computer, each glven a unique UNU‘, LD. In this way, available by PML, can be quickly performed via-the -
~ each remote device ™may be monitored and controlled RS-485 port; therefore, it is strongly recommended
from one locam'an by a single computer. The total that all 3300 ACM devices be connected onto a
distance limitation for RS-485 communication is 4000 communication bus when installed, even if remote
feet using 22 gauge twisted pair shielded cable. Refer . communications are not initially required.
to Chapter 2 for connection diagrams, ~ . continued

Conununications
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6.1

6. TROUBLESHOOTING

DESCRIPTION

A number of problems can cause the 3300 ACM not to
function properly. This section lists a number of
‘symptoms, and explains how to correct them.

1.

3

a)

b)

c)

d)

a)

b)

)

d)

e)

If the display does not operate:

check that the correct voltage is available to
the power supply (L and N connections on the
terminal strip). The required voltage will
depend on the power supply option of the unit
(120 VAC for the standard unit).

confirm that the G terminal is connected
directly to ground.

check the display cable connection between
the display module and the base module.

turn the power off for 10 seconds, then back
on. ’

If the voltage or current readings
are incorrect:

check that the voltage mode is properly set for
the given wiring.

check that the voltage and current scales are
properly set.

make sure the G terminal is properly
grounded,

check the quality of the CT"s and PTs being
used.

make the following voltage tests:

1) V1,V2, V310G should be reasonably
balanced, and no greater than 347 VAC.

ii) G toswitchgear earth ground should be
ov.

a)

b)

)

d)

If the KW or power factor read-
ings are incorrect but voltage
and current readings are cor-
rect:

make sure that the phase relationship between
voltage and cwrrent inputs is correct by
comparing the wiring with the appropriate
wiring diagram.

If RS-485 communication does
not work:

check that the baud rate of the PC host is the
same as that of the 3300 ACM.

power the 3300 ACM and the PC host down,
and then try again.

the number of data bits should be 8, with one
stop bit and no parity.

check tizt the RS-232C to RS-485 Converter
is coniizured correctly and thai it is passing
data.

Troubleshooting
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1 OVERVIEW

1.1 INTRODUCTION

Power MEAsureMENT offers three low cost SCADA software
packages: Mini SCADA (M-SCADA), Local SCADA

_(L-SCADA) and PowerView. Supporting a wide range of cost

cffective Intelligent Electronic Devices (IEDs), the software
provides efficient Supervisory Control and Data Acquisition
capabilities for industrial, commercial, and utility power
substations and systems.

The software is optimized for use with, and fully supports, the
full line of PowER MEASUREMENT'S power monitoring products,
including the 3720 ACM, 3710 ACM, 3700 ACM and 3300 °
ACM Advanced Digital Power Mgnitors, the 3750 Power
Demand Controller and 3350 Power Demand Monitor, and the
3800 Mini RTU. It also supports Siemens 4300 power meters.
M-SCADA supports Allen-Bradley 1400 PB and 1400 PD
power meters.

M-SCADA provides full support for large power monitoring
installations with as many as 3168 IEDs in up to 99 sites and
connected to one or more Master Display Stations,

L-SCADA offers the same features and functionality of
M-SCADA, but for a monitoring system limited to 12 [EDs in
total. PowerView may be used for one-on-one interaction with
any of up to 3168 IEDs in an installation.

111 TERMINOLOGY -

The following terms and acronyms will be used throughout this
manual: : - :

SCADA Superviéozy Control And Data Acquisition .
M-SCADA  Power MEASUREMENT’s Mini-SCADA software
package : TR :
L-SCADA  Power MEASUREMENT's Local SCADA so{tngjg_ .
package . ’ . h o
PowerView PowER MEASUREMENT’s SCADA software package
for individual devices
MDS Master Display Station refers to the computer
running the SCADA software
[ED Intelligent Electronic Device refers to the power
monitoring and/or control instrumentation
' connected to the SCADA system
Site A group of IEDs and/or virtual devices connected
—. toone MDS communication port
Virtual A logical grouping of measurements made by
device one or more [EDs

1.2 MAJOR SYSTEM
COMPONENTS

Power MEASUREMENT SCADA systems comprise one or more
Master Display Stations (MDS) running M-SCADA,
L-SCADA or PowerView software and connected to a number
of Intelligent Electronic Devices (IEDs). The software polls
cach [ED in tum through the communication system, obtaining
all specified power monitoring information for display, logging
and evaluation by the MDS. PowerView polls only one device
at a time.

User-definable virrual devices (M-SCADA and L-SCADA only)
as well as other IEDs supporting PoWER MEASUREMENT's open

* communications protocol may also be part of a system. M-

SCADA and PowerView support up to ninety-nine remote sites,
cach with up to thirty-two IEDs. L-SCADA supports one site
with up to twelve IED:s.

1.2.1 MASTER DISPLAY STATION (MDS)

The MDS consists of a 386, 486, Pentium or compatible
computer equipped with a communications interface to the
remote IEDs, using dedicated twisted pair wiring, telephone
modem links, radio modem links, fiber optic links or microwave
data links. =~ . % . : -

A printer is optional. Two printers can be used concurrently to
print out different kinds of information. Dot matrix, laser, or
inkjet type printers are supported. Chapter 2 provides a detailed
description of system requirements.
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122 DIGITAL INSTRUMENTATION

Power MEeasuremenT offers a full line of Intelligent Electronic
Devices which can provide electrical and mechanical monitoring
and control functions in a wide variety of applications. Each
[ED can be operated independently or integrated into a SCADA
system as a remote data acquisition and control module. All of
the powerful functions of each IED may be accessed from a
Master Display Station, including some features that cannot be
accessed when the device is used as a stand-alone unit.

Power Monitor/Meters )

100 ACM

Low cost, high accuracy digital power meter offers 3-phase
Volts and Amps, kW and kWH as standard measurements.
Many optional measurements available, including demand,
minima/maxima, and more. Supports,RS-485 communications.

JMOACM

Full-featured 3-phase smart power monitor/meters perform high
accuracy measurement of voltage, current, power, kW demand,
amps demand, power factor, frequency, energy and neutral
current. High speed waveform capture for harmonic analysis,
status inputs, on-board relays and auxiliary voltage input and
current output are also provided. Snapshot logging at pro- _ + -
grammed intervals allows trend analysis. A minimum/maximum
log records the extreme values for measured parameters. The
Alarm Dialer option provides remote-host dialing capabilities.
Event log records all setpoint, alarm and setup activity. Supports
RS-485 or RS232C communications. )

JTHACH
Offers all the standard capabilities of the 3710 ACM plus many
additional advanced features. Individual and total harmonic
distortion is measured for each input (to 15th harmonic), as well
as demand values (thermal, sliding window and predicted
demand). Can digitally record 12, 18 or 36 cycles of all 8 inputs
simmltaneously for disturbance analysis. High-speed setpoints
can be used for shadow protection on breakers, or to trigger
. waveform capture, waveform recording or snapshot logging.
Setpoint conditions-include harmonic distortion levels, time- * -
overcurrent characteristics, and many more. Programmable
snapshot logs store data at regular intervals for up to 40 days,
and can be triggered by a setpoint or digital input. Expanded
min/max logging provides up to 16 logs, each with up to 16
parameters. Supports RS-485 or RS232C communications.

Power Demand Monitor

3350PDM

Provides a low cost display of power consumption and demand
levels, using kWH pulses from a power utility, Watt-hour meter,
“or Watt-hour pulse transducer. Ideal for voluntary demand
reduction programs.  Displays-instantaneous kW, kW demand,
maximum kW demand, total kWH and elapsed time in the
demand interval. Supports RS-485 communications.

Power Demand Controller.

3750P0C

Monitors energy consumption, calculates load trends, predicts
power used by end of demand period, and alerts operators of
pending peaks. Powerful and economical, this device helps
reduce electrical operating costs through automated demand
control. On-board relays can be used for load shedding or
backup generator control actions to prevent new peak demand
levels. Also provides on-board event, snapshot, and min/max
data logging. Supports RS-485 or RS232C communications.

Transducer Interface

3800 MINTRTU

Smart transducer interface ideal for metering of other utilities
(steam, compressed air, natural gas, etc.), monitoring engine
parameters in cogeneration applications, or for general equip-
ment monitoring. Eight analog inputs interface directly to
industry-standard transducer/thermocouple devices. Additional
digital inputs can be used to detect status changes or equipment
positioning. Status inputs can also be used as pulse counters to
measure flow rates, device cycles, or RPM. An auxiliary
current output, on-board event log, snapshot log,and .min/max
log are also provided. Supports RS-485 or RS232C communi-
Cations. . | W. . L.t e el e
Vittual Devices = o L
M-SCADA and L-SCADA allows the user to define a virnual
device, which groups individual measured parameters from
separate IEDs and displays the results under one device name.
This simulates a single IED that may contain measurements
made by a wide range of different IEDs.

Up to twelve parameters selected from any IEDs within a site, or
any summation results calculated by M-SCADA or L-SCADA
can be defined for a single virtual device: * Real time data andfor
Snapshot Log data can be displayed. PowerView does not ‘
support virtual devices. ...

~ .

LY
BRI

i i,

Communications Link =~ ="

AIITED:s located in physical proximity can be interconnected by

a local data bus. The local data bus must use efther the ELSRS-
232C or EIA RS-485 communication standard, but this may be
ported to many kinds of communication systems to transfer data
from the local data bus to the MDS (including direct connection,
modems over telephone links, radio, fiber optic cable, or
computer LAN, etc.).

The RS-232C standard is commonly used for point-to-point
communications and is excellent when only one device is to be -
installed at a site. Locations containing more than one device
require RS-485 communication. This standard utilizes a
shielded two-wire twisted pair cable as the communications
media and can operate at distances up to four thousand feet.

Power MeasureMeNT'Ss SCADA systems use a non-proprietary
packet protocol to transfer information and data between an
MDS and remote IEDs connected to the RS-485 bus. The
packet protocol features unit and broadcast addressing, error
checking, and bus control transfer capability. This approach
provides a simple, efficient, reliable, and low cost communica-
tions link between IEDs at one location.
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13 MAIN SYSTEM FEATURES

The MDS provides the primary system operator interface. This
may be used to perform all supervisory, contro}, and data
acquisition functions provided by the IEDs in the SCADA
system. It also allows interactive data display for individual
devices and groupings of devices.

1.31 SUPERVISORY FEATURES

Al} Master Display Stations running M-SCADA or L-SCADA
continuously monitor all aspects of the SCADA system,
checking for any condition which is outside user-defined limits.
Any parameter found to exceed these limits will generate both
an audible alarm and a visible alarm.

In addition, a message indicating the date, time and location of
the alarm may be printed and is logged into the system log,
providing a history of all alarm, control and setup events. If the
MDS is running PowerView, the system responds only to alarm
conditions for the IED currently being polled.

Each MDS offers five levels of access to the system. Each
system operator can be given a password level based on their
security clearance. The system can be configured from an MDS
and re-configured at any time by systcm operators with appro-
prate security clearance. :

The SCADA software is used to set up the SCADA system and
program the IEDs, and performs all communications protocol
and bus management.requirements.

1.3.2 CONTROL FEATURES

IEDs with on-board control relays can be manually controlled
by an MDS system operator, or placed under automatic control
of the IED accoxdmg to prcscnbcd paramctcrs Fiae

Only system operators with appmpnatc security clearance can
access the relay control functions. The software requests
confirmation for all manual relay control operations to prevent

- unintentional relay activity. Each MDS also provides a visual -
verification of relay control operations by displaying the present
status of the relays during manual control.

The system log keeps a record of which relay was manually
operated, which system operator invoked the relay command,
and the date and time that the command was given. Error
checking of all communications between the MDS and the IEDs
protect against misinterpretation of relay control commands.

133 DATA ACQUISITION FEATURES

IEDs with on-board snapshot logs can store measured values at
user-defined intervals ranging from as little as 2 cycles to as
long as four hundred days, depending on the device.

+An MDS running M-SCADA or L-SCADA automatically
uploads and saves the snapshot logs to disk for analysis at a later
date. PowerView will upload the logs for the IED currently

being monitored. All collected data is stored on the hard disk for ..

the desired amount of archiving (up to sixty months).

The log files can easily be converted to popular spread sheet/
database formats for a wide range of uses, including:

i} load trending

if} trouble analysis
ili) cost analysis and cost allocation
iv) demand scheduling

v) performance analysis and reporting
vi) shadow billing
vii) engine/generator efficiency studies

The event log and all min/max logs are also automatically
uploaded from the currently polled IED to the MDS, where they
may be printed and/or displayed.

1.34 DATA DISPLAY FEATURES

In addition to providing the supervisory, control, and data
acquisition functions described above, M-SCADA, L-SCADA
and PowerView can also display a wide variety of data:

1) SNGLEDEVICEDATA Lo
Real-time measured data, relay and status mput conditions,
and on-board data logs can be accessed from any selected
IED.

2)  VIRTUALDEVICEDATA
Data from individual IEDs within one remote site and/or
summation results can be displayed or logged under a user-
. defined device name (M-SCADA or L-SCADA only).

3)  SYSTEMDIAGRAMS 7
Data from anywhere in a system can be dlsplaycd ona
custom fuil-colour line diagram of the system (M-SCADA
or L-SCADA only). The system diagram may show real- °
time data from any I IED systcm starus, alarm mformauon.
and soon’ i : .

4) WAVEFORHCAPTUREAND HARIIONICSD!SPLAY AR T
Power quality analysis can be performied using waveform
data uploaded from a selected IED to help identify potential
sources of trouble. Upload high speed sampled single-cycle
voltage and current waveform data from remote power
meters.

The 3710 ACM, 1400 PD, 1400 PB, and 3720 ACM power
meters can digitally sample one full cycle of any voltage or
current inputs. M-SCADA, L-SCADA or PowerView can
upload and display multiple waveforms concurrently,
providing THD, K-Factor and Crest-Factor levels for each
input. The programs also provide a histogram of frequency
components to the 63rd harmonic, and a table of individual
harmonic distortion values.

These extensive data display options allow the operator to
quickly pinpoint the source and severity of harmonics,
evaluate which sources must be minimized, and develop

_corrective strategies. Industrial and commercial sites can
determine the equipment which is causing problems, while
utilities can discover which power users are generating high
harmonic content.
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5)

§)

7

14

WAVEFORM RECORDER

The 3720 ACM provxdes a powerful method for analyzmg
the conditions occurring before, during, and after a power
line disturbance (e.g. a fault, surge or sag). The waveform
recorder simultaneously samples all voltage and current
inputs continuously until triggered manually or by a
programmed setpoint condition. Once triggered, 12, 18 or
36 cycles of each input are frozen in memory along with a
time stamp and uploaded to a MDS.

M-SCADA, L-SCADA or PowerView can be used to
display the recorded waveforms with pan and zoom
capabilities, presenting a comprehensive picture of the
power line conditions surrounding the disturbance. For
example, waveform recording can trigger on a status input
setpoint that monitors a breaker trip. Other applications
include recording voltage transients, transformer inrush
curTents, Or motor start-up currents.

HISTORICAL TREND GRAPHING

Data in the snapshot logs can be displayed graphlcally to
illustrate the dynamics of any measured parameter. Graphs
can be displayed using an envelope format, indicating
minima and maxima, or averages for a selected number of
points. This can help in developing demand control
strategies or other techmques for reducing electrical
operating costs, or in tracking load trends to isolate
operating conditions that may be placing unduc stress on
power system components.

METER SUMMATIONS

Summations of readings from selected IEDs can be.
displayed to calculate plant totals (M SCADA and
L-SCADA only). teon

PR

PROGRAMMABLELABELS o

_ Site names, device names, phasc labcls, log namcs and the
. hames of many parameters monitored by IEDs can be
" programmed. This customizes the look of real-time data
screens, Jogged data screens and system dxagrams to ensure

optimal readability. W e T PRSI

Overview

135 RELIABILITY/MAINTAINABILITY FEATURES

For a SCADA system to provide satisfactory service, high
reliability is essential. Reliability is related to a number of
factors, including:

a) The overall complexity of the system.
b) The number of components in the system.
¢) The ruggedness of each component.

d) The number points of failure (i.e. minimize compo-
nents whose failure will cause other devices to drop
out of service).

¢) Redundancy of key components.
f) Mean Time Between Failures (MTBF).

g) Mean time to repair failures (i.e. modular system

design with self diagnostics in each IED allows service

personnel to quickly analyze, isolate and repair
failures).

h) System survivability (the ability of the system to
operate when parts are out of service). ,

i) Spares stocking feasibility: modular systems with a
high degree of commonalty make it feasible to stock
sufficient spares to ensure rapid repair. R

All components of the Power Measurement SCADA system
were designed with the above factors in mind. This has resulted
in the development of a sophisticated and reliable SCADA.
system designed specifically for use in harsh industrial environ-
ments.

The predominant reliability features of the system are:

- a)- Simplicity: a select number of modular system
components, connectorized and easy to replace. - .

: b) Seif diagnostics and PC based dlagnostxcs allow qmck
isolation of problems. . .. o oniiaoew e

.c) Mlmmal | spares requmcmcnt.

d) For crmcal metering and control pomt.s redundam i
devices can be installed to ensure reliability.

¢) All system modules are solid state and conform to
IEEE 587 surge/transient standards.
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INSTALLATION

This chapter describes the computer and communication system
hardware required to install a Power MEasureMENT SCADA

system. It also describes system connections and installing the.
SCADA software.

B % TR

2.1 POWER MEASUREMENT SCADA
PACKAGE CONTENTS

Your Power MEasureMENT SCADA package should contain:

1) A binder containing the following Installation and Opera-
tion Manuals:
+ POWER MEASUREMENT SCADA Software-
* M-SCADA DRAW (M-SCADA or L-SCADA only)
+ CONVERT

2) Two procraM and DATA diskettes at the back of the binder
(3'," and 5'," disk formats).

3) One security device. (M-SCADA or L-SCADA only)

JIf any of the above items arc missing, contact your local sales
representative or POWER MEASUREMENT at one of the addresses
given at the front of this manual. P

2.2 MASTER DISPLAY STATION
REQUIREMENTS
221 COMPUTER

Power MEasuremeNT SCADA software is designed to run on
computer systems using MS-DOS, including IBM PC 386 SX o
DX, 486 SX or DX, Pentium and true compatibles. The mini-
mum hardware requirements depend on whether the computer
will be dedicated to running M-SCADA, L-SCADA or
PowerView, or if it will also be used to run other applications.
Furthermore, to ensure satisfactory system response time, a 386
DX or better system is highly recommended if two or more sites
will be connected simultaneously.

A PC that is dedicated to running Power MeasuremenT SCADA
software must have the following minimum configuration:

2MB of RAM (600KB free conventional, or 550KB free
conventional and 256KB expanded memory)

SMB free disk space PLUS IMB per device per year
of stored data

an EGA or VGA colour monitor
a 5%4” (1.2MB) or 315" (1.44MB) floppy disk drive

one or more communications ports, confi gurcd as
COM1I and COM2

DOS version 5.0

A non-dedicated PC should have a2 minimum of 4 MB of RAM
(600KB free conventional, or 550KB free conventional and

.256KB expanded memory). Please refer to Appendix F for

inforimation on optimizing the computer system. -

£
a3 7

222 - PRINTER

The SCADA software supports one or two pnntcrs, although a
printer is optional. The printer can be a dot matrix printer

“(Epson, IBM Proprinter, or fully compatible), a laserjet printer

(HP Laserjet IT or Laserjet III or fully compatible), or an inkjet
printer (DESKIET oOr PAINTIET, monochrome or colour).

System Reqm

o e - Rl
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13 COMMUNICATIONS SYSTEM HARDWARE
REQUIREMENTS

fhe Master Display Station (MDS) uses one or more serial ports
pcommunicate with the IEDs at each site in the system. Each
¢rial port (COM1 and COM2) of an MDS can be connected to*
ane of tnore remote sites using a wide range of communications

*yardware options. These include direct connection to a single
gvice using RS-232C, direct connection to multiple devices
“sing RS-485, and connection to remote sites via modems
hrough telephone lines, radio links, fibre optic cables, micro-
wave links, etc.).

23.1 NUMBER OF SERIAL PORTS REQUIRED
BY THE MDS

Whert running M-SCADA, the number of serial ports required
by the MDS depends on the size of the system to be monitored
and the polling method used (continuous, interval, or sched-
uled). For acceptable communications performance, one port is
normally required for one site that is being continuously polled,
and two ports should suffice for two continuously poiled sites.

If any sites are polled on an interval or scheduled basis, the
number of sites that may be supported by one port depends on
the polling schedule/interval. The following examples may help
in determining whether one or two serial ports are required:

Example 1:

Three substation feeder sites (each containing 32 IEDs) con-
nected by telephone modem to the MDS are to be polled at 12
noon, 8 pm and 8 am, respectively. Based on an assessment of
data logging and alarm expectations, it was decided that a single
port. would be sufficient. . -

Example 2:

Eight sites are connected by modem to the MDS, and must be
polfcd once every day. Two additional sites are at the same i
physical location as the MDS. Only-one of the local sites needs ’
to be continuously monitored; the second local siteistobe
polled at noon every day. The continuously polled site could be
intérrupted at noon every day to poll the second site, allowing
both to be connected to one serial port (COM1). The eight
remote sites are connected via a modem to the second port
(COM2). M-SCADA can automatically synchronize all
necessary polling and communication requirements.

When running L-SCADA or PowerView only one port is
supported. PowerView can only communicate with a single IED
at one time. .

232 USING MULTIPLE MASTER DISPLAY STATIONS

Multiple Master Display Stations connected to the same sites
can increase the overall reliability of a system by providing real-
time access from different locations and data archiving redun-
dancy. If one or more stations fail, the remaining stations can
continue to monitor and control each site, as well as upload and
archive data to disk so that no information is lost. PowerView
does not provide multiple MDS support.

Each MDS requires a licensed copy of the SCADA software.
The same serial port requirements discussed above apply to each
MDS. Multipie MDS configurations are discussed in more detail
in Section 2.4.5

22 System Requirements

233 SITE COMMUNICATIONS

All Power MeasuremeNT digital power monitoring devices can
communicate using either the RS-232C standard or the RS-485
standard or both. Appendix A provides information on Power
Measurement IEDs. For Allen-Bradley or Siemens instrumenta-
tion, refer to the manual for the device.

The type of communication hardware required at each site
depends on the type and number of [EDs located at that site. Use
the following guidelines in determining the communication
connections for each site:

D If you wish to connect your computer to a single IED,
then you may use either RS-232C or RS-485, depending on the
distance between the computer and the IED:

" . If the computer is less than 50 ft (15m) from the IED, then- -
RS-232C is acceptable.

- If the computer is more than 50 ft (15m) from the IED
{but less than 4000ft or 1200m) then use RS-485.

2) If you wish to connect your computer to more than one
IED, then you must use RS-485. In this case, you will need
either: e

f—

- an RS-485 communications port for the computer, OR

- an RS-232C communications port and an RS-232C to RS-
485 converter.

PowER MEASUREMENT COM32™ or COM128™ Converters can
support up to 32 or 128 devices, respectively.

Never connect a device using RS-232C
with a device using RS-485. This will
damage the RS485 device. .- - .

234 .  SYSTEM COMMUNICATIONS

“ A full SCADA system may comprise-one of more separate sites.

Each site may be connected to the MDS either directly usiag
RS-232C or RS-485 communication, or remotely using
telephone lines and modems. Power Measurement SCADA
software supports the following modems operating at 300, 1200,
2400, 4800, 9600 and 19.2K bps:

= Hayes V-series 9600

«  Hayes Optima 96

*  Hayes Smanmodexﬁ 2400
= USRobotics Courier Series
*  Motorola UDS V.3225

Section 2.4 contains further instructions for installing direct
communication links and modem links. Detailed information on
cabling and network topology is given in the Installation and
Operarion Manual for each device.
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24 INSTALLING THE COMMUNICATIONS
HARDWARE

Power MEeasureMENT SCADA systems can communicate using
either the RS-232C or RS-485 standard. The nameplate on the
back of each IED indicates which standard(s) may be used.

. L i ‘is section covers the most common methods of connecting
‘0, ’ad ‘1 MDS with the IEDs at each site.

Contact Power MEASUREMENT technical support for information
on fibre optic, radio, and microwave links.

241 DIRECTLY CONNECTING A SINGLE DEVICE
USING RS-232C

To directly connect a MDS to a single IED using RS-232C, both
the MDS and the IED must be equipped with RS-232C commu-
nications ports, and a suitable RS-232C cable is required. Using
adirect RS-232C link, there can be at most one IED connected
to each serial port of the MDS. Refer to the Installation and
Operation Manual for each device for details on RS- 232C
communication connections. L

r

2.4.2 DIRECTLY CONNECTING MULTIPLE DEVICES
USING RS-485

An RS-485 communications link allows up to ifﬁny-two IEDs
. and one or more Master Display Stations to be connected on a

two-wire twisted-pair local area network (LAN). Each MDS can

access mformatmn from any of the IEDs connected to the LAN.
To dnrectly connect multiple devices usmg RS-485, cach IED |

- must be set to use the RS-485 communications port. Each MDS SRS

must also be equipped with cither an internal RS-485 communi-
cations card or have an external RS-485 converter connected to~

! the RS-232C serial port. Power MEASUREMENT COM32™ or
COM128™ Converters can be used for this purpose, supporting
up to 32 or 128 devices, respectively.

Before connecting any communica-
tions cables, confirm that each IED
communication port has been cor-
rectly configured (factory default for
all Power MEASUREMENT devices is
RS-485). Instructions for checking
and changing the communications
configuration are given in the opera-
tion manual for each device.

Never connect the RS-232C termi-
nals with the RS-485 terminals of
any device. Doing so will damage
the RS-485 driver circuits of. every
device at the site.

RS-232C to RS-485 converters such
as Power Measurement’s COM32™

. or COM128™ must always be used

between devices that use different
communication standards.
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Data, Display Functions
Menb selections under the DiSPLAY DATA menu are used to display
system information, and data: .

- 6,41
a)  DISPLAYSYSTEM s ¢™:" MS

Using M-SCAD:; or L-SCADA, displays a list of System
Diagrams that are defined (see Chapter 17). These must be
created using PML’s system diagram design program M-
SCADA DRAW supplied with the SCADA software. Refer
to the M-SCADA DRAW manual for details. PowerView
does not support system diagrams. .

b}  DISPLAYSINGLEDEVICES
Displays data from the specified IED (as well as virtual
devices). Data that may be displayed depends on the device
being polled, but may include:

1. Real-Time Data (voltages, currents, power, energy,
demand values, time of use, etc.)

Event Log (alarms, configuration changes, etc.)
Snapshot Logs (for any measured parameters)

émm Information (relays, status counters, setpoints)
Min/Max Logs (for any measured parameters)

A A O

Waveforms (single or multiple cycles of line
arameters)

" A complete description of the data available through this
menu option for each type of IED is given in the
corresponding chapfcr later in this manual. Any sccunty
clearanice level is enough to display this information;

" however, relay and clear operations require at least
CONTROLLER clearance.

¢  SYSTEMLOGOFF

Choose this option when you are finished interactively

. displaying data or changing device parameters. This option

* retums to the title screen and logon prompt. Until the
system is shutdown, M-SCADA and L-SCADA remain
active even when nobody is logged on, and will continue to
upload all log information and monitor for alarms.
PowerView only interacts with a device when data is being
displayed or the device is being configured.

———

Le Renaesl Meprztinn

System Functions
Menu selections under the sysTEM FUNCTIONS heading are:

a)  ACKNOWLEDGE ALARMS
Acknowlcdges all communications, devncc setpoint, and
summation alarms to date. This also silences the audible
alarm signal.

b)  DISPLAYSYSTEMLOG
Displays the contents of the System Log which contains
information about events that have occurred during normal
system operation, together with the time and date at which
the event occurred. This information includes logon
information, alarm activity, alarm acknowledgements, an.
commumnication with the remote sites.

c)  METERSUMMATION
Provides the ability to calculate and display a summation of
measured values obtained from as many as eight IEDs.
Summations are described in Chapter 18. Powchxew does
not support meter summation. --

d)  SYSTEMDIAGNOSTICS
Displays diagnostic information about the system, includiag
the serial number of the Master Display Station, the amoceat
of available RAM, and the percentage of available hard
disk space.
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34 CONFIGURING THE _r;ew Dateh& Time ; ;
; -~y 0 reset the current time, move the cursor to the New Date &
(“ NBAL SETTINGS Time field and enter the date and time using the format given
o%y above (spaces, slashes and colons are all acceptable delimiters
341 INTRODUCTION For example, February 12, 1995 at 3:11:10 PM is entered as:

A SUPERVISOR can select the GLOBAL SETUP option, to change
System Security, the System Time, the File Archival intervals,
and the Printer Setup. -

' Changes to System Security requires SUPERVISOR security
clearance level. Persons with lower security clearance are given
a Change Password menu option instead. Refer to Appendix C
for details. The remaining three selections are explained below.

3.4.2 SYSTEM TIME

As shown in figure 3.4.2, this option displays the current time at
the MDS computer. An OPERATOR or a SUPERVISOR can
change the time (for the meters and the MDS), the broadcast
time interval, and the auto logoff delay.

N

Figure 3.4.2 System Time Menu

95/02/12 15:11:10

Broadcast Time

This function is used to synchronize the internal clocks of ail
IEDs'to the MDS System Clock. This helps synchronize the
time stamps of data logs and other functions in all devices. In
addition to broadcasting the time at the time interval specified.
will be broadcast when a site is initially connected (following
site setup) or when the System Clock is changed.

Move the cursor to the Broadcast Time field and press the +/-
keys to select the desired interval (2 minutes, | hour or MANUA
If MANUAL is selected, the time is only broadcasted when F2 is
pressed. You can press F2 at any time from this menu to
broadcast the current time.

M-SCADA and L-SCADA support

multi-master SCADA systems. Only
one MDS should be used to broadcast
the time.

Auto Logoff

Powar Measurecrent Ltd.

H-SCADA Pouar Monitoring Systan

This specifies the time

CONFIGURE SYSTEM l DISPLAY DATA

GLOBAL SETUP | Sustem Diagrams

SYSTEM TINE lces

Susten Clock

: S4/02/14 08:28:39 poff

s

}| New Datea & Tirna : ey
|| Broadcast Tima I NHaNUAL
Auto Logaff <Aind: 60

delay after the last key
has been pressed unti] ¢

SYSTEM FUNCTIONS
Acknowlaedga Rlarns

Display $ person using the MDS i
”.:., .: w::" os automatically logged of
et o This feature will help.

Aun Disgnostics

prevent unauthorized
access to the system if a

" person withahjgh
security clearance forge
to log off, and also  __
prolongs the life of the
display by activating the
screen saver.

Move the cursor to the
Auto Logoff field and
press the +/- keys to
select the desired interv

Hove: Arrows Print: F4 Send Tima: F2

Hodify: Digits Exit: Esc

(2,5, 10, 15, 20, 30 or ¢

minutes). To disable th

System Clock
The current time is displayed in the following format using the
24-hour clock:

YY/MM/pD hh:mmiss
=year MM =month o =day
=h

where: vy -
ours mm =minutes ss = seconds

hh

Auto Logoff feature,
select the default (No).

General Operation
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343 FILE
ARCHIVAL

The MDS automatically
uploads and stores logs
on a month/year basis for
all IEDs in the SCADA

Figure 3.4.3

File Archival Opticn Menu

Pover Heasurenent Ltd.

H-SCADA Power Honitoringa Suysten

CONFIGURE SVYSTEM |

DISPLAvY DATA

SYSTEM FUNCTIONS

GLOBAL SETUP |

Systen Diagrans

FILE ARCHIUAL

ingle Davices

2 HONTHYEAR

Busten Logoff

Acknouledae Alarns
Display Systen Log

Heter Sumaation

Archival Rate

Rollover Rata :m

Backup Renindar: EMABLED
Disk X Harning : 10%

system. The FILE ARCHI-

vaL option defines the
number of months of

logged data the system ~ -1
must retain on the har.’ a
disk before it is overw ® T
ten. )

Run Disgnoatics

The FILE ARCHIVAL option
(Figure 3.4.3) contains
the following four fields:

1) The Archival Rate
field displays the
frequency at which
data is archived to

Hove: Arrous Print: F4

Tougle: /- Exit: Esc

disk.” The system
always archives data
on a month/year basis (eg. NOV92). This is nét program-
mable,

2) The Rollover Rate defines the number of months of data
the system will retain on the hard disk. After the speci-
fied number of months, the oldest month of data logs will
be replaced by logs obtairied in the current month. To set
a new rollover rate, move the cursor to this field and use
the +/- keys to select the desired interval 2,3,6, 12,24,
36, 48 or 60 months). ‘ : T

3) Ifthe Backup Reminder is enabled, the MDS will print .
+  and display a message at the end of the archival interval.
The log files for the indicated month must be backed up if
they are to be'retained, since they will be overwritten - -
when the rollover has been exceeded. ' -

4) Disk Warning will generate a warning message if the
amount of free space on the hard drive falls below the
indicated percentage. To change the value, move the
cursor to this field and use the +/- keys to select the
desired percentage (1% to 20% of total disk space).
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244 PRINTER

SETUP

Orie or two printers can
be used to print device
data (data screens and
logs) and system data
(sstem/alarm/user
events, and system log).
The SCADA software is
udaffected if no printer is
connected to one or either
of these ports. A SUPER-
VISOR or an OPERA-
TOR may configure the
system to route different
types of information to
each printer.

The PRINTER SETUP menu
(see Figure 3.4.4)
specifiés the type and
mode of printer. To

Figure 3.44 Printer Setup Menu
Povar Haasurerent Ltd. H~SCADA Powar Honitoring Sustan
CONFIGURE SYSTEM | DISPLAY DATA SYSTEH FUMCTIONS
GLOBAL SETUP J Susten Diagrans Acknouledga Alarnms
PRINTER 'SETUP R Davices Display Suxten Log
LPT1 Printar Tyoe : p Logoff Hater Surmation
l|[- LPT1 Printer Hoda : PORTRAIT Run Diagnostics
] LPT2 Printar Tupe :@ DESKJIET
LPT2 Printer ttodae : PORTRAIT
Print Scraen (F4)> @ LPTH
Print Sustem Events: DISABLED
Print Alarm Events : DISABLED
.| Print User Events : DISABLED -
Print Graphics In @ HMONOCHROME
"I
oy
\(r‘;: Arrous Print: F4 Toggle: +/- Exit: Esc

configure the printer(s), move the cursor to the Printer Setup
option and set the following tvo parameters:

1) Printer Type specifies the type of printer on each
printer port. The 30 COLUMN and 132 COLUMN
optiens specify the column width for dot matrix
printers. These must be Epson or [BM Proprinter

: compatible. The LASERJET option specifies HP
Laserjet compatible printers. The DESKIET and
PAINTJET options support these colour-capable

" printers.

2) Printer Mode specifies the text mode. The two
choices for dot matrix printers are REGULAR and
coMpresseD mode, All other printers use PORTRAIT |
orientation for text. Graphics are always printed in

G landscape orientation.

HP Laserjet printers will use the current

font (selected from the front panel of

i the printer), except for Snapshot Logs,
which are printed using the resident

LinePrinter font.

Printing Event Messages

The PRINTER SETUP screen also specifies which type of event
messages are to be sent to each printer. The MDS can print
three types of messages:

1)

2)

3)

System Events ate the result of normal system
activity, such as site connection and disconnection
times, the hard disk status, and default file genera-
tion.

Alarm Events ar» generated by the alarm system and
include activation of any [ED setpoint, summation
totals exceeding programmed limits, or any commu-
nication failures.

User Events are generated by software user activity
and include logen/logoff times, setup modifications,
manual control of relays, and alarm acknowledge-
ments.

To enable or disable the printing of any of the above event
messages, move the cursor to the appropriate event category
and use the +/- keys to select the desired port.

Laser printers will not print events
immediately. To conserve paper, the
SCADA software fills the print buffer
with a full page of event information
before printing the page. Pages may
also be printed manually from the front
panel of the printer. Refer to the
printer installation and operation
manual for instructions.

General Operation K]



[
&
N

Pewer Measurement SCADA Soiwware Instaliaton and Creraiicn Manual

All SCADA setup and data screens can be printed by pressing
the F4 function key. Select the desired printer for screen
prinfing by setting the Print Screen (F4) field in the PRINTER
SETUP menu to LPTI or LPT2,

System Diagrams, Waveform Capture and Harmonics screens,
Waveform Recorder screens, Historical Trending screens and
3750 PDC Demand Graph screens may take 2 minutes or more
to print. See Appendix F for tips on improving performance.

The Graphics Format parameter of the PRINTER SETUP menu
specifies COLOUR or MONOCHROME (black) printing. Dot matrix
and HP Laserjet compatible printers will print only in
monochrome. Deskjet printers can print up to eight colours,
while Paintjet printers can print up to 16 colours.

345 BACKING UP THE GLOBAL.DAT FILE

The GLOBAL.DAT stores all global system configuration
information. The file is automatically updated whenever global
configuration parameters are changed.

Once all global parameters have been defined, the system
supérvisor should always maintain a backup of the GLOBAL.DAT
file in case the file is damaged or accidentally deleted.

This file is saved on the hard disk in the PML directory (see
Apgcndix E). N

i
35 LOGGING OFF 4

Choose this option when you are finished interactively
dis[,;laying data or changing device parameters.

Select the System Logoff option from the pispLAY DATA menu
and'press Enter. The title screen and the Logon prompt appears.
The system remains active, and will continue to upload all log
information ard monitor for alarms (M-SCADA and L-
SCADA only).

The Auto Logoff feature will take effect
if no key has been pressed for the
programmed amount of time. Refer to
Section 3.4.2 for more information.

i General Operation

3.6 SHUTTING DOWN

To shut down the SCADA system and return to the DOS
environment, log off to return to the title screen. Press the Esc
key and the following prompt appears:

CONFIRM SYSTEM SHUTDOWN (Y/N)?

Enter v and press Enter to return to the DOS prompt.

M-SCADA and L-SCADA can only
poll IEDs in the system if the program
is active; shutting down the software
disables all polling from that MDS.

Al IEDs will continue normal opera-
tion, but no alarms wil] be annunciated,
nor will any data be logged by the,
computer. ' -~
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4 SITE CONFIGURATION

4.1 INTRODUCTION

ThisEchaptcr describes how to configure a site; this includes
site setup, specifying the polling method, and configuring
the device list.

Befdre proceeding, ensure that the system hardware has
been installed (including all IEDs and communication links),
and that M-SCADA, L-SCADA or PowerView has been
installed. See Chapter 2 for details on setting up the system.

4.2 SITE SETUP ..

Run the SCADA software and logon as described in Chapter
3. Select Site Setup in the CONRGURE SYSTEM section of the
Main Menu to display the site list for Site Setup (Figure
4.2).

Figure 4,2 Site Connection Setup Screen

Step3  Move the cursor to the BAuD field and press the +/- keys
to select a baud rate of the serial port. All SCADA
software supports 300, 1200, 2400, 4800, 9600, and

19.2K baud rates.

Move the cursor to the LINE field and press the +/- keys
to select one of the following communication links:

Step 4

i) If the site is directly connected to the MDS via a
“dedicated RS-232C or RS-485 communication link, then
choose DIRECT.

i) If the site is connected via a telephone network using
modems, then choose either the ToucH (touch-tone) or
PULSE, depending on the method used by the modems.

iif) If the site is connected via a radio modem, choose
RraADIO. This specifies that the MDS should use RTS/CTS
flow control.

Step 5  If the site is connected via a telephone or radio modem
(Toua, PULSE or RADIO), then move the tursor to the

PHONE NUMBER field and”

enter the telephone number

Pouer Measurenent Ltd.

H-SCADA Power Monitoring Sustem

(for telephone) or 1.0. name

(for radio) of the site

CONFIGURE SYSTEM I L DISPLAY DATA J L SYSTEHM FUNCTIONS modem

SITE NAME PORT _ BAUD. -~} *MNE PHONE HUMBER na
o1 s o1 se ) -Eor l og Since this field is limited
02 Red River Sub 02 960 [TOUCH  1.7545684 to 20 characters, you may

| 03 Main Feed - Plant 02 9500 TOUCH 1.9681487 also enter the name of a

04 Hain Faed - Office o1 8800 DIRECT text file (stored in the
os DATA directory) that
os

contains a telephone
number or 1.D. hame.

This file may be up to 60
characters long, and can
also contain required
modem configuration

"1 | strings. (The ASCB String
in this file will be prefixed
by the AT modem

Move: Arrows Home End Pglp PgDn Print: F4

Hodify: Text

Exit: Esc

command).

M-SCADA and PowerView support a maximum of 99 sites:
L-SCADA allows up to 12 sites to be defined. The same setup
procedure applies for each site in the system. Additional sites
can be added at any time.

The steps to configure a site are:

Step 1 Move the cursor to the NaMe field for the desired site
«and enter a site name. The site name is optional and
can be up to twenty characters in length.

Step 2 Move the cursor to the porr field and press the +/- keys

to select a serial port. When using L-SCADA or
PowerView, specify the serial port for all sites using
the porT field for the first site. This port applies to all
sites in the system.

In

Examples for the pHONE NUMBER field are:

123-4567 A seven digit telephone number (hyphens and
spaces are optional).

1.6046525118 Telephone number with long distance prefix and
area code (a comma inserts a dialing delay - the length
depends on the delay programmed in the modem).

SFEED.TXT This could be a text file containing the phone
number for a distant site with voice mail access, requiring
delays (commas) and more than 20 digits, for example.

- -The1.p. name for a.radio modem can be any combination of

letters and numbers.

This completes the site setup. Repeat the above steps as neces-
sary for additional sites.

-~

Site Configuration 47
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4.3 SPECIFYING THE POLLING METHOD

This section applies only to M-SCADA and

L-SCADA. Powerview does not support
automatic polling.

The polling method specifies how often M-SCADA or
L-SCADA automatically contacts each site in the system. The
choice of polling method depends on the number of sites, the
number of devices at each site, the type and speed of communi-
cation link used, how often the MDS requires data from the
devices, and some other factors. See Appendix B for further
information.

Select Polling Setup in the CONRIGURE SYSTEM section of the Main
Menu to display the site list for Polling Setup (Figure 4.3). The
site names shown here are the same ones that were entered in the
Site Setup described above.

Site Polling Setup Screen

To select the polling method. move the cursor to the MeTHOD
field and press the +/- keys to select one of the following
options:

NOPOLUNG :

When this polling method is selected, communication originat-
ing from that MDS to the corresponding site is disabled. This i
the default when a new site is created from the Site Setup men

M-SCADA and L-SCADA support multi-
master SCADA systems. Selecting No
POLLING only disables polling from the
current MDS, but does not affect polling
from any other MDS in the system.

Y

®
%NUOUSPOLUNG

wcn this polling method is selected, the MDS will establish
communication with the site and remain connected to the site a*
all times. If more than one conTINUOUS site has been assigned tc
a single port, each site will be

Figure 4.3

polled in turn.

Povar Heasurerment Ltd.

H-SCADA Power Honitoring System

Once communication has been

DISPLAY DaTa |

CONFIGURE SYSTEM | [

established, the link will be

[ svsven Funcrions

SITEE . NHAME HETHOD

POLLING INTERUAL OR POLLING TIMES

maintained until it is recon-

01 Site W1
o2
03
04
oS
o6

B POLLING:

figured, the system is shut
down, or a mechanical failure
_1 occurs. Configuration of the
MDS may limit the number of
continuously polled sites that
can operate at any one time.

3

Refer to Chapter 2 and Appen-
dix B for details.

SCHEDULEDPOLLING

When this polling method is
selected, the MDS will
establish communication with
the site at up to five user-

flove: Arrows Hone Cnd PaUe PgbDn Print: FAq

Tonagle: +/- Exit: Eac

defined times during the day.

ScHEDULED polling requires the

42 Site Confiquration

time(s) at which the MDS is to
connect to the selected site. Move the cursor to any of the five
POLLING TIMES/POLLING INTERVALS fields and enter the desired
time(s).

Enter times using 24 hour notation. For example:
00:0f = 1 minute after midnight
12:00 = noon
24:00 = midnight at the end of the day

Entering 00:00 disables the time entry and retumns the field to it
blank or “unused” condition.
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lN,TER!VAL POLLING
When this polling method is selected, the MDS will establish

commiunication with the site at the specified time interval.

InTERvAL polling requires the time interval at which the MDS is
to connect to the selected site. Move the cursor to the first
POLLING TIMES/POLLING INTERVALS field and enter the desired time

interval.

The time interval is entered using 24 hour notation. For
example:

00:05 = 5 minute intervals
00:15 = 15 minute intervals
b 01:00 = 1 hour intervals.
24:00 = 24 hour (1 full day) intervals.

In addition to the time interval, you may also specify a time
offset (from midnight) at which interval polling commences.
This ensures that multiple sites can be polled at reguiar intervals
without contention. The following example illustrates the
usefulness of this feature.

Example:

Site 1 should be polled every 4 hours on the
hour, starting at midnight (00:00, 04:00,
08:00, etc.). Site 2 should also be polled
every 4 hours on the hour, but since Site 1
may be connected for as long as | hour at a
time, we want to offset the polling time for

- Site 2 by two hours (02:00, 06:00, 10:00,.
etc.).

To enter an offset, move the cursor to the second POLLING TIMES/

POLLING INTERVALS field and enter the desired time offset, from
midnight. In the above example, enter 02:00 as the time offset.

Entering a time interval or time offset of 00:00 disables the
entry and returns the field to its blank or “unused” condition.

@ 1

@

Site Configuration 4.3



. e

s
-

Pawer Meascrement SCADA Software Insiallation And Operation Manual

4.4 CONFIGURING THE DEVICE LIST

The final site configuration ste
located at each site. Select Device Setup in the CONFIGURE
systeM section of the Main Menu to display the site list for

Device Setup (Figure 4 4a).

Fiqure 4.4.2 Gite List Screen

p is to specify which devices are

H~SCADAR Pouer Honitoring Systen

Pouer Measurenent Ltd.

DISPLAY DATA

svsTew FuneTions |

CONF 1 GURE SYSTEN
Systen Diagrams

s$ingla Devices

ni_iw.sm‘:alackcanh‘.,eﬁ S BT
02 - Red River Sub

03 - Hain Feed - Plant
04 - Hain Feed -~ office
07 - Labaratory

sSysten Logoff

-

- Acknowledge Alarns
Display Systen Loga

Hater Surmation

Aun Diagnostics

i
Exit: Esc

Salact

: Enter

~ Moum: Arrous Hone €nd PgUp PoDn

e

Move the cursor to highlight the desired site and press Enter t0

display the list of devices at the sit/e (Figure 4.4b).

Figure 4.4b Device Setup List Screen

H-SCADA Power Monitoring Suysten

E Poucr..ﬂcnsurm‘nt Ltd.

DISPLAY DATR

SYSTEX FUNCTIONS

|

Systan Diagrans

acknowledga Alarms
o9

TYPE UNLY ID

COMFIGURAT TON SCREENS

Print: FA4

Hodifu: Text Exit: Esac

Houa:@ Arraous Hora End Poue PaOn

N
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Pouﬁr

&

[ED CONFIGURATION
AND DATA DISPLAY

Ongce the physical SCADA system has been installed as
described in previous chapters, the individual [EDs must be
copfigured to work with the power system to make the data
collected by these devices useful fqr power monitoring. This
chapter describes how to usc the device configuration menus
for IEDs connected to the SCADA system, and how to
display real-time and logged data from these devices.
Subsequent chapters describe in more detail the configura-
tion and data screens provided by each device type.

5

51 CONFIGURING AN IED

Anyone with at least level 3 security clearance (OPERA-
TOR or SUPERVISOR) can use POWER MEASUREMENT
SCADA software to configure all IEDs connected to the
system. Depending on the device, setup parameters can
include device operating parameters, setpoint parameters,
data logging information and labels. A person with'level 1
ot 2 security clearance (USER or CONTROLLER) can view
but not modify device configuration.

The SCADA software has one or more snique setup screens
for each type of device supported. Access 10 the sewup
screen(s) for each device, however, is similar for all devices.

N

@ -
{

Figure 3.1.1

Davice Setup List Screen

5.1 DEVICE SETUP SCREENS

All device setup screens are accessed from the Configure

System section of the Main Menu. The steps to configure a
device are:

Step1 Return to the Main Menu. Move the cursor to the
Device Setup field and press Enter. The SITE LIST

shows the available sites.

Step-2  Move the cursor to the desired site, and press Enter.
The DEVICE SETUP LIST screen shows all devices within

that site (see Figure 5.1.1).

Step 3 Move the cursor to the SETUP, SETPOINT, LABEL or
snapsHor field for the desired device and press Enter.
The corresponding configuration screen or a sub-
menu will appear. Refer to the chapter for each

device for further information.

MODEM CONNECTION - -

If the site is accessed via a modem, a series of messages may
appear at the bottom of the screen indicating modem connec-
tion status. It may take some time to connect with the site
before the device configuration screen appears.

ALARMMESSAGES

If communication fails, alarm messages will appear and an
audible alarm will sound. Anyone with at least level 1 security
clearance can acknowledge and disable the alarm(s) by
pressing: B

Crl+ A

(Press A while holding down the Culkey) A communication
problem may be caused by wiring problems or an incorrectly
entered UNIT LD. in the DEVICE LISTSETUP screefi.

Pouar Heasurenent Ltd. M-SCADA Power Honitarine Susten
CONFIGURE SVYSTEM l DOISPLAY DATA | SYSTEM FUNCTIONS

‘ 01 - Blackconb G.S. 4’ Systen Dimgrans Acknowledge Alarns
‘ DEVICE MAME TYPE UNIT 10 CONMFIGURATION SCREENS hibd
\'\ ot Main Line 3720 ACH otoo ERITH
{ o2 Feed Burs 3710 acHt 4184 SETUP SETPT LABEL 1
‘ o3 Lift Fead 3800 RTU 6880 SETUP SETPT LRSEL

a4 U—Faad #1 3300 ACH €981 SETUP

os U-Feed W2 3J300 ACH 6902 SETUP

oe Gen @1 3800 RTU S37S SETUP SETPT LABEL

.
Houve: Arrous Howe End Polio Pobn

Print:

Fa

nodifu: Taxt

Devica Data Display and Corfiguration 5
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5.1 .2; MODIFYING PARAMETER VALUES

As shown in the following chapters, the configuration screen is
unique for each type of IED. Some parameters are changed by
entering a value, and some are changed by pressing the +/-
keys, to increment/decrement through a pre-defined range of
values or selection of parameters. If a value exceeds allowable
limits. a message will be displayed and an acceptable value
must be entered. -~

Any configuration screen may also be copied to the clipboard
or to the disk, and pasted onto the configuration screen for
another device of the same type and with the same firmware-
revision.

Alt+ X: Copy to clipboard  +
Altl+ V: Copy from clipboard
Alt+W:  Write to file

Altl+ R: Read from file

513 _ RECONFIGURING AN IED @ :
The device configuration information is programmea { 'o the
IED by pressing the F2 key. Always remember to press F2
after making changes to program the IED with the new
configuration. The MDS will automatically test the device to
verify proper configuration and display a message at the
bottom of the screen to indicate the result.

T6 leave the configuration screen without implementing any
changes, simply press the Esc key.

y €9 Powea Nata Nientav and Confinnration

5.1.4 PRINTING DEVICE PARAMETERS

To print out any device parameters, just press the F4 key. The
information currently being displayed will be sent to the
printer port specified by the Print Screen F4 parameter in the
Printer Setup screen (see Section 3.4.4).

5.2 DISPLAYING DEVICE DATA

Data can be displayed for an individual device, or using a
system diagram to display data from all or any part of the
system on a single graphics screen. This section describes how
to display data from a single device; system diagrams are
described in Chapter 17. ’ '

The SCADA software has one or more unique data screens for
each type of device supported. Depending on the [ED, the
types of data that can be displayed include:

i} Real time data (line parameters, demand
parameters, time of use, etc.)

ii) Event log data

iii) Snapshot (historical log) data
* Preset
* Programmable

iv) Status data for relays, status inputs and setpoints

v) Min/Max data with coincident parameters
« Preset
« Programmable

vi) Digital waveform data
» Waveform Capture
» Waveform Recorder
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E

5.2.1 DISPLAYING DATA FROM A SINGLE DEVICE

Ackess 1o the data screen(s) for each device is similar for all
devices:

Step 1 Return to the Main Menu. Move the cursor to the
Single Devices field and press Enter. The SITE LisT
shows the available sites (sce Figure 5.2.1a).

Step 2 Move the cursor to the desired site, and press Enter.
] The DEVICE LIsT shows all devices within that site (see
Figure 5.2.1b).

Step 3 Move the cursor to the REAL, EVENT, SNAPSHOT, STATUS,
wIN/MAX or WAVEFORM field for the desired device and
press Enter. The corresponding screen or a sub-menu

" will appear. v o )

Only the data screens available for each

device are listed. For example, only
the REAL-TIME screen is available for the
3300 ACM.

w

Bigure5.2.1a  SITELIST Screen for Sing’ w “e Data Display
|

H-SCADA Power Honitoring Susten -

SYSTEM FUNCTIONHS

Pouer fteasurewent Ltd.
COMFIGURE_SYSTEM DISPLAY DATA |
— |
Global Setun SITE LISTY
Site Setup M@ﬁ;ulmkcm@zq.‘;&

Polling Setw g2 - Red River Sub
Device Setuvd 03 - Hain Feed - Plant

Acknouladoga Alarms
Display Systan Low

Hater Suwnation.

Run Diagnostics

04 - Hai{n Feed - Office

ove: Arrows lione End Polle Pghn Select: Enter

Exit: Esc

Figure 5.2.1b DEVICE LIST Screen for Single Device Data Display

'
) Pouver Measurenment Ltd. H-SCADA Pouer Honitorinag Susten
COMFIGURE_SYSTEN Dtsn_av oata___| SVSTEM FUNCYI1OKS
Global Setup [[a1 - Blackeconb a.3. ] Acknouledga Alarns
' s{ pevice [ — DATA SCREENS
"{ o1 Hain Line JIZIUZR EUENT SHAPSHOT  STATUS  HIN/MAX HAUEFORN
' LE"_‘ 02 Feed Bus REAL  EUENT SHAPSHOT STATUT HIN/HAX WAUEFORM 1 |
o3 Lift Feed REAL EVENT SMAPSHOT STATUS HINAAX
2] U-Faed @1  REAL
os U—Faed 82 REAL
t (o] Gen ®1 REAL EUENT SNAPSHOT STATUS  HINMAX
.
Houva: Arrows Hone End Poln Polp Display: Enter Exit: Esc

Davics Data Display and Configuration
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52.2 DATA SCREENS 5.2.3 ADDITIONAL FUNCTIONS

The Data SCReENs vary depending on the device, but some Some data screens may offer additional key functions, such as
clements are common to all devices. An example of a 3720 pressing FS to clear the energy readings in 2 3720 ACM Real-
ACM Real-Time Data Screen is given in figure 5.2.2.- Time Data Screen. Available keys are always displayed in the
The Site Name and Device Name are indicated at the top of Help line at the bottom of each screen.

caclf data screen. The date and time indicates when the To print out any screen, just press the F4 key. The information
displayed data was last updated. The data screens will be currently being displayed will be sent to the printer port
continually updated as long as the site"is connected, at a rate specified by the Print Screen F4 parameter in the Printer Setup
that depends on the baud rate of the communication link. screen {see Section 3.5.4).

Figfure 5.2.2 3720 ACM Real-Time Data Screen

3720 ACH Raal-Tire Data Screan Updatad at 13:01:45 Feb 08 1894
SITE: Hain Feed - Office OEVICE: Main Bus
PARAHETER ToTAL PHASE A C(AB) PHASE @ <BC) PHASE C (CA)
UOLTS LN 111 110 112 110
yoLTsS L 191 192 192 190
UOLTS UNHBALANCE 1% - .
AHPS 64 77 58 S8 -
ANPS UNBALANCE 20%
s 20 B - s e
leva 21 e ] - 3
KUAR 8 2 3 3
POKER FACTOR tAQ 93 LG 96 LAG ©8 1LAG 92
FREQUENCY 59.88
VUK 1139
AHPS 14 o o~y
Sy
PARANMETER TOYAL MNORT EXPOART
KuH 20339 ‘ 2039 o
KUARH s96 so6 o -
KuaH 2151
b Ierint: FR Claar Hours: FS Exit: Eac
Data log screens (event, snapshot, and min/max logs) may 5.2.4 EXITING FROM DATA SCREENS
contain too much information to display on one screen. Use .
the following keys to display additional data. Available keys To extél'rom any data sc;::_cn, press th‘l’ ES;’ key. Press Esc
are always displayed in the Help line at the bottom of each repeatedly to retum to 2 g{cr menu fevel. -
screen.
i
Amowkeys o -
The up or down arrow keys move the highlighting bar up or If the site is connected by modem, the
,dowm. If adjacent screens are provided (e.g. left, centre, and modem may remain connected after
right Snapshot Log screens) the right and left arrow keys can exiting from the data screen. To force
be used. the modem to disconnect at any time,
PgUpandPgon simply press:
The PgUp and PgDn keys move the highlighting bar up or Ctrl +D

t a time. . .
down one screen at 2 ime (Press D while holding down the Ctrl

Homeand End key.) Enter Y when prompted for con-
The Home or End keys move the highlighting bar to first or firmation to immediately disconnect
Jast record of the log, respectively. the modem.

AR+S

Data in the Event, Snapshot, Min/Max, Waveform Capture and

Waveform Recorder Logs is displayed on a month-by-month

Jbasis. The data for a previous month (if available on disk) can

e retrieved by pressing Alt + S (press S while holding down

the Alt key) and entering the month and year of the desired

log. An error message appears if the specified month of data -
cannot be found on the hard disk. .

2 Device Dala Display and Configuration
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§ USING THE 3300 ACM OR 4300 B usNGeTS?

If the device is being connected without PTs, set this

Power MeasureMenT SCADA software provides one configu- parameter to xo. If PTs are used for connection to
ration screen and one data display screen for the 3300 ACM voltage systems higher than 347 VAC, set this param-
from Power MEASUREMENT and-the Siemens 4300 Power Meter. eter to Yes. The default is ves.

is chapter describes the configuration and data display for

these devices. E})  PTPRIMARY RATING /PT SECONDARY RATING

These two parameters are used by the device to set the
full scale input levels. Set pr pPRIMARY to the pnmary

3

6.1 CONFIGURATION i rating of the PTs used, which is normally equivalent to
' the full scale line levels being measured. Set pT

Select the Device Setup as described in Chapter 5 to bring up SECONDARY to the secondary rating of the PTs used. The

the DEVICE SETUP screen shown in Figure 6.1. All parameters maximum secondary voltage is 347 VAC. The defaults

:can also be programmed from the front panel. are T PRIMARY=1000 and P seconDparRY=100 (N/A when

A brief description of each configurable parameter is given PTs are not used). -

below. .For more infommtion,'refer to the [nstallation and F)  CTPRIMARYRATING
Operation Manual for the device. ' Set this parameter to the primary rating of the CTs
EA) UNITLD. being used. The CTs must be rated for 5 A full scale
. This is a unique 4-digit identification number used for g;z)pom (or 1 A for the -1AMP option). The default is
' communication. Range is | to 9999. The default is the : N

last four digits of the secial number of the device. G)  NUMBEROF DEMAND PERIODS/ DEMAND PER(OD (MINUTES)

- These parameters may be set to match the utility

B)  PASSWORD demand measurement method. The range is 1 to 15

This is a 4-digit password to restrict front panel program-

ming. Range is 0 to §999. The default is zero. demand periods, and | 1o 99 minutes per period. The

default is 15 demand periods of 2 minutes each.

C) VOLTAGEMODE .
This describes the system connection configuration.
Options are 4-WIRE WYE, 3-WIRE'WYE, 3-WIRE
DELTA, SINGLE PHASE and DEMO mode. The default
' is§-WIRE WYE.

H}  CONTRAST/VIEWING ANGLE
The contrast of the Lcp display can be adjusted for
optimum readability for any viewing angle. Rangeis$
10 -5. The default is 0. :

N

()

Figué 5.1 3300 ACH Setup Screen

4 .
L 3300 ACH Setuo Screen Uodated at 13:25:20 Feb 08 1994 -
; SITE: Main Feed - Office DEVICE: Production
PARAHET ER UALUE
UNIY 1D -
UMIT PASSHORD 1
UOLTAGE MODE a a4 HVE)D
N USING PTs 7 vES
* PT PRIMARY AATING 1000
PT SECONDARY RATING 100
CT PRINARY RATING 5000
MUMBER OF DEMAMNO PER100S 15
DEMAND PERIOD (HINUTES)
CONTRAST/UIEHING ANGLE o
Mowva: Arroua Print! FA Send/Test: F2 HModifu: Digits Exit: Eac
. - - - -
X
| .

Using the 3300 and 4300 3
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REAL-TIME DATA SCREEN

The REAL-TIME DATA Screen displays the current values

for all parameter
complete description is given in the Install

* Manual for the device.

' For either base model, thi
kW, and kWH Net readings. All optional measure-

Amps, | '
reen-as shown in the

ments are also displayed on the sc

example of Figure 6.2.

Special keys:

If more optional measurements are avai

s monitored by the 3300 ACM or 4300. A
ation and Operation

s screen provides 3-phase Volts and

lable than can be

displayed on a single screen, use the PgUp and PgDn keys to
page through each screen of information.

Two clear/reset function keys are also available. These require
security clearance level 2 or higher (CONTROLLER, OPERA-

TOR or SUPERVISOR). Press F3 to reset all optional mini-
cadings. Press FS to clear all Import, Export

mum/maximum ¢

and Net energy registers: KWH, kVARH (optional) and kVAH
(optional).
Figure 6.2 3200 ACK Real-Tlme Data Screen

l

3300 ACH Raal-Tire Data Screen

Updated at

13:42:33 Feb 08 1934

SITE: Main Feed - Office

DEVICE: Production

PHASE B ¢BC) PHASE C CCRD

PARAMETER TOTAL PHASE A CAB)

VOLTS LN 121 121 122 122
uoLTs L 210 210 211 210"’
AMPS g3 a3 80
K 31

VOLTS LN nIN 121 121 121 121
VOLTS L-L HIN 210 209 210 210
Jarmes HIn 75 bed 75 73
K4 HIN o 25" -

KUAR HIN 10

PF HIN LG 61.3

Kua HIN 27

FFEQ.E\NCY HIN 59.9

. .-'

‘Q:n:ren NET 1MPORT EXPOAT

vt-.d 96105

h’rlnt: Fa Cleasr Min/Hax: F3 Claar Houra: FS Exit: Eac

—ed t9RA
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7 VIRTUAL DEVICE
' CONFIGURATION AND
DATA DISPLAY
7.1 INTRODUCTION

Beyond the display and logging of data gathered from
remote devices, the system operator can also create
virtual devices. Virtual devices allow the grouping

v dogether of selected data items from different sources.
These items can consist of:

a. Measured parameters selected from several remote
devices.

1. All remote devices whose
parameters are used for a virtual
device must be within the 'same

i site (ie. same Site 1.D.)

2. The 3720 ACM is not supported
by Virtual devices.

* b. Any of the eight summation results provided by the
M-SCADA /L-SCADA summation feature.

j Forexample, a single virtual device can display xw
HOURS from one 3710 ACM power meter, VOLTS A from
a second power meter, and EXHST TEMP<F> from a 3800
Mini RTU, all on the same Real-Time Screen. The

, Snapshot Log for the virtual device will also store this
group of readings at user-defined intervals.

o - - -

Power Measurement L;

7.2 CREATING A VIRTUAL
DEVICE

Virtual devices must be defined as part of a remote site
similar to remote devices.

To create a virtual device, follow the instructions in
Section 5.4 for configuring the Device List for a remot
site. Define a device and specify the Device Type as
VIRTUAL. To configure the virtual device, see the next
section. .

Virtual Device Configuration and Data Display
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7.3 VIRTUAL DEVICE SETUP

Once a virtual device has been defined for a remote site,
it must be configured. In the Device List for the selected
remote site, select the SETUP option for the selected
VIRTUAL type device. The Setup Screen for the selected
virtual device will then be displayed (see Figure 7.3.1).

SETUP PARAMETER DESCRIPTIONS
A description of each parameter accessible from the
device Setup Screen is given below,

A) SNAPSHOT PERIOD (DAYS, HRS, MINS AND SECS)

' Similar to remote devices, virtual devices provide a
Snapshot Log which will store all 12 possible item
readings at user-defined intervals. The allowable
range for SNAPSHOT PERIOD is 0 to 399 days, 23
hours, 59 minutes, 59 seconds.

Power Measurement Ltd.

B) ITEM#NDEVICE(N=1TO 12)
Each of the twelve ITEMS can display (and log) a
parameter chosen from any selected device within
the same site (ex. power meter, demand controller,
or RTU) or any of the 8 summation results. For
each ITEM, this field specifies which device a
parameter is chosen from or which summation is to
be used.

1) A remote device must be defined by its device
number (01, 02, 03, etc.) A list of device
numbers can be found in the Device List for
Device Setup or Single Device Data Display
for the selected site.

2) A summation is defined by accessing the
“CALC" Device.

C) ITEM #N PARAMETER (N =110 12)
For each ITEM, this field specifies the parameter to
be displayed from the selected device. Use the plus
or minus keys to advance through all possible
parameter selections for that device or through all
the summation names for each summation.

VIRTUAL DEVICE Setup Screen Updated at 15:34:31 Feb 15, 1993

SITE: COGEN SITE #1 DEVICE: VIRTUAL #1

PARAMETER VALUE PARAMETER VALUE
SNAPSHOT PERIOD (DAYS) SNAPSHOT PERIOD (MINS) 15
SNAPSHOT PERIOD (HRS) SNAPSHOT PERIOD (SECS) 0
ITEM #1 DEVICE 1 ITEM #1 PARAMETER KW TOTAL
ITEM #2 DEVICE 2 ITEM #2 PARAMETER KW TOTAL
iTEM #3 DEVICE 1 ITEM #3 PARAMETER VOLTS A
ITEM #4 DEVICE 1 ITEM #4 PARAMETER AMPS A
ITEM #5 DEVICE 1 ITEM #5 PARAMETER PFPHC
ITEM #6 DEVICE 2 ITEM #6 PARAMETER KWPHC
ITEM #7 DEVICE ITEM #7 PARAMETER
ITEM #8 DEVICE 4 ITEM #8 PARAMETER EXHST TEMP <F>
ITEM #9 DEVICE 4 ITEM #9 PARAMETER OIL PRESS<PSI>
{TEM #10 DEVICE 4 ITEM #10 PARAMETER ENG SPEED<RPM>

- - ITEM #11 DEVICE ITEM #11-PARAMETER

ITEM #12 DEVICE ITEM #12 PARAMETER

Move: Arrows Print: F4 Send/Test: F2 Modity: Digits Exit: Esc

Figure 7.3.1 VIRTUAL DEVICE Setup Screen

7-2

Virtual Device Configuration and Data Display
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For the 3300 ACM, the list of param-
eter selections for ITEM #N PARAM-
ETER will include all standard and
optionally equipped parameters. If the
operator configures a virtual device
with 3300 ACM optional parameters
and the 3300 ACM is later replaced
with a unit which is not equipped with
those same parameters, the Real-Time
and Snapshot Log Screen for the
virtual device will display N/A (not
available) for that parameter. J

Power Measurement L

74 VIRTUAL DEVICE
DATA DISPLAY
7.4.1 VIRTUAL DEVICE REAL-TIME DAT

The Real-Time Data Screen for virtual devices displa:
the present readings of all values monitored by the
assoclated devices from which data has been grouped
(see Figure 7.4.1).

The parameter rname or user-defined parameter label {
the case of data drawn from devices which provide
programmable labelling) will be shown as the labels f¢
each data parameter on the Real-Time Screen.

VIRTUAL DEVICE Real-Time Data Screen Updated at_15:34:31 Feb 15 1993
SITE: COGEN SITE #1 DEVICE: VIRTUAL #1
ITEM {TEM LABEL READING
1 KW TOTAL 87982
2 KW TOTAL 78324
3
4 PFPHC 92
5 KWPHC 2342
6
7 EXHST TEMP<F> 650.2
8 OIL PRESS<PSI> 65.7
9 . OIL TEMP<F> 350.1
10 AIR TEMP<F> 32.0
11
12 B
Print: F4 Exit: Esc
Figure 7.4.1 VIRTUAL DEVICE Real-Time Data Screen

Virtual Device Configuration and Data Display 7
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7.42 VIRTUAL DEVICE SNAPSHOT LOG

AI:] virtual devices created by the system operator
prbvide a snapshot log that allows the device to store the
historic values of all twelve user defined items at user
defined intervals ranging from 1 second to 400 days.
Snapshot logs of virtual devices differ from remote
deVices in that snapshot data is logged by the MDS, not
by.a remote hardware device,

Two methods are provided for displaying Snapshot Log
data for virtual devices. These include the Snapshot Log
Screen and the Historical Trending Screen. Both
screens are accessed via the Snapshot option of the

DISPLAY DATA: Single Devices sub-menu.
X )

SNAPSHOT LOG SCREEN

This screen is displayed on first selecting the SNAPSHOT
option for a virtual device. The screen displays a tabular
record of virtual device snapshots that have been stored
by the system. Since there is a large amount of informa-
tion 1o display, the snapshot information is divided and
displayed on three screens: lef, center, and right.
Examples of the three screens are shown in Figures 7.4.2
a,b,andc. '

Power Measurement Ltd.

When the screen is first displayed, the left screen is
drawn on the display. To view the center or right
screen, press the right arrow key to advance to each
screen. Use the left arrow key to return to each of the
previous screens,

Scrolling up or down through all records in the log is
accomplished by moving the highlight bar with the
arrow, the PgUp or PgDn, Home or End keys. Logged
data from the previous or next month can be displayed
using the Alt + S key combination as described in
Section 6.1.3.

HISTORICAL TRENDING SCREEN

The Historical Trending Screen allows historical data to
be plotted as a trend graph. To access this screen press
F10 while viewing the Snapshot Log Screen for the
virtual device.

The features and operation of the Historical Trending
Screen are described in detail in Chapter 8.

VIRTUAL DEVICE Snapshot Log Screen

Updated at 15:10:00 Feb 15 1993

SITE: COGEN SITE #1

DEVICE: VIRTUAL #1

DATE TIME KW TOTAL KW TOTAL PFPHC

93/02/15 " 14:00:00
93/02/15  13:00:00
93/02/15  12:00:00

93/02/15  11:00:00 24823 39234 NOTE 92
93/02/15 10:00:00 22378 34828 92
. 93/02/15  09:00:00 19786 29123 Undefined ITEMs 91
93/02/15  08:00:00 . 17234 25829 93
93/02/15  07:00:00 15845 22893 prgg::ﬁnesr?s ty 94
93/02/15  06:00:00 12432 18327 90
93/02/15  05:00:00 10234 15839 Snapshot Log 90
93/02/15  04:00:00 8198 12982 93
93/02/15  03:00:00 7399 8234 92
-93/02/15  02:00:00 5200 5293 - - - -t o 92
93/02/15  01:00:00 3543 3482 92
93/02/15  00:00:00 1485 1732 91
Move: Arrows Home End PgUp PgDn Alt-S Print: F4 Trending: F10 Exit:Esc

74 Virtual Device Configuration and Data Display

Figure 74.2a  VIRTUAL DEVICE Snapshot Log (Left) Screen
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VIRTUAL DEVICE Snapshot Log Screen Updated at 15:10:00 Feb 15 1993
SITE: COGEN SITE #1 DEVICE: VIRTUAL #1
DATE TIME KW PHC EXHST TEMP<F> OilL PRESS<PSI>
93/02115™ 14:00:00 481 " 653t 1
93/02/15  13:00:00 480 655.6 64.1
93/02/15  12:00:00 479 652.5 65.9
93/02/15  11:00:00 475 653.9 66.8
93/02/15  10:00:00 482 NOTE 651.0 61.4
93/02/15  09:00:00 482 655.0 63.6
93/02/15  08:00:00 475 Undefined ITEMs 654.2 62.7
93/02/15  07:00:00 481 produce empty 653.3 67.6
93/02/15  06:00:00 477 columns in 852.7 68.1
93/02/15  05:00:00 478 Snapshot Log 656.9 64.0
93/02/15  04:00:00 483 658.3 63.9
93/02/15  03:00:00 480 652.6 62.8
93/02/15  02:00:00 476 653.4 68.3
93/02/15  01:00:00 483 652.2 63.6
93/02/15  00:00:00 485 658.1 65.5

Move: Arrows Home End PgUp PgDn Alt-S Print: F4 Trending: F10 Exit:Esc

Figure 7.4.2b VIRTUAL DEVICE Snapshot Log (Center) Screen

VIRTUAL DEVICE Snapshot Log Screen ) Updated at 15:10:00 Feb 15 1993

SITE: COGEN SITE #1 DEVICE: VIRTUAL #1
DATE TIME OIL TEMP<F> AIR TEMP<F>

93/02/15  14:00:00

93/02/15  13:00:00 353.4

93/02/15  12:00:00 355.9 32,6 1

83/02/15  11:00:00 ~ 313 7 313 5

93/02/15  10:00:00 357.6 36.5 NOTE 1

93/02/15  09:00:00 352.3 39.9 l

93/02/15  08:00:00 358.4 34.4 Undefined ITEMs l

93/02/15  06:00:00 359.1 35.2 columns in |

93/02/15  05:00:00 352.5 36.0 Snapshot Lo

93/02/15  04:00:00 355.9 379 ps 9

93/02/15  03:00:00 353.0 32.1

93/02/15  02:00:00 352.3 33.8

93/02/15  01:00:00 . 355.6 33.6

93/02/15  00:00:00 351.8 32.4

Move: Arrows Home End PgUp PgDn Alt-S Print: F4 Trending: F10 Exit:Esc

Figure 7.4.2¢ VIRTUAL DEVICE Snapshot Log (Right) Screen

Virtual Device Configuration and Data Display
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