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alHz

120

3 Phase \i've

Connected to; Odin <60=/1129,196,215,35

press Fl1

Far Help,



@ Fluke Power Analyze

File Edit Miew Tools ‘Window Help

@ &[N

j Scope I Phasor

[

Meter | Harmonics Power

1750 Live

L N -
1750 Download

For Help, press F1

VW Fundamental

119.54
0.00

117.89
239.70

118.95
120.06

A Fundamental

8.28
345.31

2544
241.75

2246
124 .28

. Help

Phase Selection

Yalts  Amps

AN W AW
EN ¥ B |
CN w C

Phasor Scale

Yotz Amps
==
=l =l

270°

Connected bo: Odin <60=/129,196.215,35 3 PhaseWye 120Y 60Hz



@ Fluke Power Analyze

File Edit Wiew Tools Window Help
= NN ]
0din <60> EVEEEEETE . e
Woltage A B iz e Help
WO RMS ’1’19.66§ 117 .81 119.04 013
Y PK 172.01 17016 169 44 045
YW CF 1.44 1.44 142 352
% THD .77 1.75 225 453 86
Fred 59.99
Current A i I >
e fia A RMS 9.71 31,63 25.04 2762 123
r#-\J A PR 2413 587 bh .82 53.01 2.56
3 A CF 249 177 227 1.92 2.0%9 tax Demand Load Curent
i % THD 60.52 13.65 48 41 77.96
' 1?5|:.|qfl-i;e % TDD
! K Factor 774 1.52 374
= .
1750 Dovnies Fower A B C Total
kW 0.96 3.69 267
KW A, 1.16 373 2.98
kKW AR 065 0.50 1.32
FF 0.83 0.99 0.80 .91
DFF 0.97 1.00 1.00 .99
Lag Lead Lead

For Help, press F1

Connecked to: Odin <60=1129,196,215.35

3 Phase \Wve 120V a0Hz



@ Fluke Power Analyze

File Edit Miew Tools ‘Window Help

= & @ E K ~|
|Ul:|in <60 Scope Phasor | Meter | Harmonics Pawer
ILive Alverage:d Harmlcunic Arppl'rtudnlas: IZIS.l‘SIEI."S'_EIIZIEu: 11:25:.49'551.
EI:I_ R ;—_-_-.é _____ | IR —— ; _____ [ [ L ;. __________ [ [ L J R— ; _____ i [ i
£ T ———_——— s e
s B0- ___;_____}____%--___L_____}____4_____L____J_____;---__u____4_____L____J_____;____{ ______________________
s f MW R R T e R R S S U S R S S T
} T :' -: r : hi © al Ir hi © al T : hi r i
404 "'"""5‘""'E"""'""E"'"""'""""‘""':""":'""*"""’"""""""'"E ......................
2 = :1 ™ II3 = é I 'Ill:l I '|I2 I '|I4 'IIE
3 Harmonic
E
Mo Voltage AN BN CH NG
: % THD 1.78 1.75 2.25 06 .61
. % Odd Harm 1.79 1.75 2.25 323.93
1750 Download Yo Even Harm 0.03 0.07 0.07 2838.85
Current A C I
B THD 6075 17 .66 48 34 107.01
%o Odd Harm 1.62 0.55 0.67 11.36
Do Even Harm 0.25 .11 0.12 10,73
% TDD
K Factor .92 1.89 274

For Help, press F1

Connecked to: Odin <60=1129,196,215.35

Help

Fhase Selection
* Yaltz
" Amps

Vol Amps
AN WA [V
EM B [
CH v C [
MG v N [

Max Demand Load Current

&0Hz



@ Fluke Power Analyze

File Edit Miew Tools ‘Window Help L
= “alal B
|Ul:|in <60 j Scope | Phasar | Meter | Harrnonics | Power

Help

0s Phase Selection

24.00 24.00 i
04 Vg 0 A [v

1320 o s 1 esa0 20 oo T sssn
n : % :

E 440" T 360
s =

kb

1750 Live

4

1750 Download

KA

KA

kW AR

PF

DPF

For Help, press F1

440"
-

a6

450

0.64
0.83
0.97

Lag

kWAR

3.35

3.38

0.50

0.99

1.00

Lead

T gaEn 0.3

540 02-

F3.20 o7

A
45.00

2.66
297
1.31
0.90
1.00

Lead

Connecked to: Odin <60=1129,196,215.35

Total

6.96

7.50

245

0.91

0.99

: , p “ # S 2

PF

3 Phase \Wye 120V

C v
Tatal [

Power Factor

~ FF
" DFF

&0Hz
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POWERZ
20 HS0A AR

29 RMS
lset g8d gd=e=

2t 2 kW, kVA,
var, PF & J|&2
24 (50/60Hz) 0|

Ol=¢&L|LCt.
HEAIE LICH
LOGGERE - it
oo s e — SAVE/ENTEREZE Z A
Ei M| =d 24 slHS
CIAZ Y 0|2 MESEALE A =
220 Helst S4S
A EILICE. =L

Jls I1 F1, F2, F3, F4= &4 st et
SctAH, ? =2tH0ll VIS0l EAIELICH
StH=E Bl ISl RAAE = JASLICH



FLUKE -
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POWERE

+20 RMS SI/02H HA IS

st 2] KW, kVA, S20 HS0A AL

Vamr =0 = lsst &N st202

24(50/60Hz) 0 0| = &HL|C}.

T AIELICH

LOGGERE

o i SAVE/ENTERZ 2 3|

25 A s°f 24 s
A= a0 HEGHAL BH =2

CIAZdole MEis 282

220 R

A EELICH Sl =Sk

Jls I1 F1, F2, F3, F4= &4 st et
SctAH, ? =2tH0ll VIS0l EAIELICH
StH=E Bl ISl RAAE = JASLICH
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Energuloss Eal::ulat.n-r; |

Total Loss Cost

\ Effective kil  B61.1 kW 159 s 158.21 hr
oz Reactive kvar 421 U 752 s 75.21 /hr

= L=
%‘% PN e & Unbalance kVA 123 U 594 § 5.94 /he
== Distortion kUA 164 U 338 s 33.81 #hr

X oF I / Neutral A 82 U 45 o045 /e
& = Ol distortion Total M§240 »y

oz 0l
ol Al =4 1172911 12:30:33 1200 S0Hz 38 WYE  EHS50160

LEHGTH DIAMETER METER RATE HOLD
100 m 23 mm2 0.10 /kWh RUH

= o

& 0:00:27 Bl




SETUP FUNC.PREF. FLUKE 435-1D02.09.0793

EHERGY LOS55

Cabla Auvtomatic OFF
Lenath 100 m
Diameter 25 mm2
Al @ jl %': Ol A-I| D'_|- 0'” Djl'%l’ Rate 1 Start time: 0000
X = Tariff: 01000 $ » oy
H o 0“ 4JH J)l- Xl = j | jl- = Rate 2 Start time: R >
Tariff: i 4
Rate 3 Start time: bR e
Tariff: i 4
Rate 4 Start time: R R

Tariff:

LEHGTH DIAMETER CHAHGE BACK
m_SEES Amm2 SAUGY CURREHCY

EREEEE

SETUP FUNC. PREF. FLUKE 435-1D02.09.0793 SETUP FUNC.PREF. FLUKE 435-1D02.09.0793

EHERGY LOS5 CHANGE CURREHCY

fAvtomatic OFF

Length 100 m
Diametar 25 mm2
Rata 1 Start time: 19:00 T W Eur
Tariff: 0.0730 Eur =
Ratea 2 Start time: 05:00
Tariff: 10.1000 Evurt
Rate 3 Start time: 00:00
Tariff: 0.0000 Evur
Rate 4 Start time: R i

Tariff:

LEHGTH DIAMETER CHAHGE
m_SNEEN Ammz SRUGY CURRERCY

REHE

BACK
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POUER INVERTER FLUKE 437-11

&

&

—
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Howoumso

ECET
BACK

solar regulator

Simple solar
POWeEr system
inverter - DC to AC

battery - DC
storage

solar panel
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FLUKE 435
User:

Date: October 06, 2011

Time: 12:17:46

Config: 38 WYE

Freq: 50 Hz

Unom: 230V

Limits: EHNS0160

Clamp A Range

Phase i10005 1A
Neutral i2000Sflexi 20 A

4 (60cm / 24inch length)




VOLTS/AMPS/HERTZ METER

--; % T 001:25 O =-E
Mo DI Sl —’.-_‘-HID} Sl UL, L1 L2 L3 ¥
e = Urms. 23043 23058 23034 980
1EE &D| fg ECIHE =2 D= L12 LA3 L31
oS MEIE [ Eo2 MAEC(C) Urms. 396.18 38791 412.14
g i o e L1 L? L3 N
e e NP | x*_,l Ed|H 2T HEHE 4= Arms 33 38 52 B2
L1
(@)
gkl Hz 49995
|| Ol UJE —+—E D—!- §§ EEQ' Dl E'l 151110 18:01:43 230U S0Hz 38 WYE EH50160
A0l CIAZ 0l S CH obin_ < e e
JICISE O|HIE DIAES= O E O
R s == Vs W= =0 =20 YOLTSIAMPMERIZEVENTS
L} 2 M OF REDF/ AFE X OF O 0:11:12 Y -k
Elugl- A' ‘—l-’ '—-1 =) Ol’O/o =0 d = DATE TIME TYPE LEVEL DURATIOHN
2t OIME D2t BEWEL, EOR TR e

15211210 15:00:20
1511210 15:00:20
15/11/10: 15:00:21
15411410 18:00:22
153411710 18:00:22 {
15411710 18:00:23
15411410 15:00:23:307

= 15/ 11710 18:00:23:787

15711710 18:11:30 230U 50Hz 38 WYE  EH50160

HORMAL
DETAIL




FLUKE:-

0K

o)
oJ

=
N

L
i

ol
X
X0
KH0

n
=

0|

ol

pig

D

nl

|.

20

=0

XrEH]

80

- Y

<0

[l
ar

0l
K




4 A &
-

T e

— .7‘-".

R———

Name

Oth

F 2nd | 3rd 4th 5th 6th 7th 8th
Frequency 60 120 | 180 | 240 | 300 | 360 | 420 | 480 | 540
Seguence + - 0 + - 0 + - 0

Rule: If waveforms are symetrical, even harmonics disappear

L == = 17l =
VAU EF0 TS Il ok
Sequence |Rotation |Effects (from skin effect, eddy currents, etc.)
Positive Forward |Heating of conductors, circuit breakers, etc.
Negative Reverse |Heating as above + motor problems
Zero None Heating, + add in neutral of 3-phase, 4-wire system




@ |EEE Std. 1199-1995
b D.5cycledld 12

Al S0l A RMST ol
Zraste A4

@ =94 Ei
HARAES
_,on 9]5t P_ﬂ-ol L T |
a3 AA OI—
0.5¢cvcle ~ 1x E%F

& 795k 71700 ue ' ’

--------

agasws pAwwa |

2 s '

0 h-hh*&lﬁhﬁh

R Tt I S o.oo_-'oc- o. oo roa £ oo¢oooo .u






i
v
1
L
L

i
o, O
A = = 3
__.AE L L L -
= KO 0]
A R TS T
= o} 1ot | =
B MH M
o <= = < =
m._ ol | — ol e
nJ L dRSS 8 i
= 00 EIMIO g
R | o7
T | F0 o ~
m_o 1 | e = )
Al B 70 o7 =
= oF R EE S
K <] JJ| oo KO0
al o | o nidy  [R
RS B3| SRR o
or Y /%) oD | oT = | oAl A3
<0 = lof J10 | <0 A | 80 M i)
o GE=H R BN < =
=
LL
-
= ~—~
3
£ e
(7 2 |2
ﬁ. Rk S|e
B = g £ s
|.o 7= 2 =
I 0 = | 8 ©
| o |3 =
.m (@] S =
(&) (&) C
(] o | < @)
> x|o O




FLUKE -

Measurement Views:

EEIEI R 301.9ms| flu 185.48 Hz | 11:09:04 |
n e m-m flu 172.15 Hz | 11:04:16

Scale

| S1:W3 | | 302.3ms| flu 165.37 Hz | 11:01:56 |
1 200Wediv P2 2000 div P div

Scale
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Ranges, AC/DC,
Peak — Value -

JIJ|o] 2ctEt TR .
~ + 5.7°/144mm - 320 x 240 pixel — AFZ XD} 342 2| 84| X
Membrane key pad

1:W3 | PI[R 340ms| Mu 50957 Hz | 15:42:08 |

[ RS

| |Phase 1, Voltage d

etail

OtchH HAME 0l EotN
1912 Aol

=H S E0IotH &

Vector,
Harmonics,
Record,
DSOS
E=ESh=

1% 9
AHOZ
JbSGHA
SHLICH

Hold/Run,
Memory and
Print
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FLUKE .

Accuracy current | Sampling | gongwidth |
range rate

0.2%
SR (0.1% rd + 0.1 % rq) 20A 341 kHz 3 MHz
s 0.1% 10A 341 kHz 3 MHz
PP50 (0.05%rd +0.05%71g) | 109 = T

0.03%
oo (0.02% rg + 0.01% rg) 10A 341 kHz 3 MHz

Best in class

B —







