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GhE GRAAPH FCAL AND HARMONIC ANALYEIE  (c)1988-89 Prenetz Techmologies. Inc
COT Bean'Cop Bank - 321/B9- 37288
Event Mumber 15 Chanmel 0 Emrtun 1h HASTAARR 1585 SR BT

Horizontal 5 millizeconde"divieion Vertical 188 Wolis divizion
U s Free=E0H .6, nin=210.5, Max=Z11.8 - Worst Inp=—4I3, Upk, @7 deg

Figure 5-1. Disturbonce coused by utility capocitor bank.

656 GRAPHICAL AND HARMONIC AMALYSIS (c)19868-89 Dranetz Technologies, Inc.
CT Scan/Cap Bank - 42088 - 5/2-88
Event Mumber 63 Channel A Setup 15 P4/ 2988 BA:47:83.17

Horizontal S milliseconds@@bvision Vertical S88 Uolts /division
V rms! Prev=491.4, min=49.1, Max=583.6 - Morst Imp=—1112 Upk, 135 deg

Figure 5-2. Output of isolation transformer which does little to
minimize disturbance.
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656 GRAPHICAL AMD HARMONIC AMALYSIS (c)1988-89 Dranetz Techmologies, Imc.
| Forward [ Reverse | Event Mumber [ Print | T.H.D. | Zoom | eXit | Help M

Event Mumber 63 Channe | A Setup 15 842988 BB :47:83.17

croseconds F: 1.426 NHz ol 1678.1 VU UPPFER Speed: 3
UV rns: Prev=491 .4, mnin=49 .1, Max=583.6 - Worst Imp=—1112 Upk, 135 deg

at: T88.8 =i

Figure 5-3. Waveform expansion shows ringing frequency of
approximately 1.4 kHz.
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Ewent b 23  Cammel C Setwp 15 B LS 16:19:15 .15

SRAPHICAL AND HARMONIC AMALTSIS (c)1986—09 Branstz Techwologies. Inc.
PyE = L= =

Hor izmontal S mill isecomnds"division Uerticel SO8 Uolts-division

Prev=516 .8, min=515.%9, Max=529 .8 Worst lep=—1260 Upk, 183

Ce ) 1DBD B9 Drametz= Tochnologios. Inc.

Setup 15 L e = T6: 19 A5 . 1S

L — o —_d S S
Horizoowtal & millisoconds. i=iom Ut ica | 2900 Uo lterdiwision
WV orms: Pree=513.5. min=S17.8. Max=S17 .8 Morst Iee= 302 Upk, 7B dea

Figrerre 5-4. Irvppot werve Fforrmy {rap) arrred certppert veerwve Fformr (o rrorr)
shrovws distoer - crre FFocr of Ffilter during copacitor

swwirctrirng.
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fueron relativamente ondas snusoidales no
defor madas, las cuales no dieron ningun indicio
delasfuentes de disturbio delalinea.
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la resolucion a pocos minutos.
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I Hi. Impulse Summary Ch.f 12786868
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Figure 5-5. Graphic summary reveals line-to-neufral repetitive sogs.
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igure 5-6. Increased graphic summary resolution shows reguiar
ature of these sags (top), pfus corresponding surges on the

| RMS Summary Ch.B 12786070

ewvrral [bottom).
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tension fue un poderoso indicio, 1o ¢
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ser impreso.
Moviendo la  impresora a otro rlugar dd
gireuito se diming Ja fuente deinterferencia

interferencia del computador
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.
~— problema & cual habfa sido
diagnosticado incor rectamente. |

~_Entre las soluciones probadas estuvieron:
reajuste de lostapsde los transformadoresa +5
. por ciento, reemplazo del transformador por

_ transf(_)rmador

conmutable de taps eectronico. Incluso fue
& comprado un generador de emergencia de 450

KW para probar y ver s éde seia
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figuras sgts se muestra la variacion de la

~corriente durante el arranque del motor
| of : : |

latension. |
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656 GRAPHICAL AMD HARMONIC AMALYSIS (c)1%88-89 Dranotz Technologies, [nc,
ELEMTOR Case Study 3]
Event Mumber S8 Chamnel 3 Setup 7 B1 16489 14185:45.86

et

Horizontal B8 millisecondssdluia fon Uertical 1B Amps ~diwision
frms! Prev=1.800, ain=17.73, Max=101.3 Morst Imp= Anpk, H deyg

BSh GEAPHICEL BRD FHARMOHIC AMALYS IS o )1988-H9 Draneiz Techrolegies, Inc
ELEW TR Zase Etadu
Ruerdt Humber SH Channe] & Bedma 7 BilCUERTET 0 4RG4S BL

UL
” e M

Forizorial 23 milllsecomlisrd iwision — Uerthcal 8 Volta division
Lorme! Preezii9.2, sie=_7%, Aax=150 H Hornt [ap= H sk, H d=g
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656 GRAPHICAL AMD HARMOMIC AMALYSIS (c)1988-89 Drametz Techmologies, Inc
ELEVATOR Case Study D4
Event Mumber 32 Channe 1 A Setup 7 8171689 13:58:22 .12

Hor izontal 2588 microseconds/division Vertical 58 Uolts/division
V ras: Prev=1085.1, min=112.9, Bax=112.9 - Morst Imp= A Upk, 8 deg

CENYTECSA.C

sensitivo a

P s

reactancia del bobinado de generador

circuito en € controlador del motor

costo de pocos dolares.
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forma de onda de la tensidon fue debido a la

en

respuesta a la demanda dela corriente no lineal

fue

la distorsion armoénica a esas

mite ' reemlaz
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656 GRAPHICAL AND HARMONIC ANALYSIS

Event Mumber 32 Channel A

(c)1988-89 Dranetz Technologies, Inc.
Harmonic Distortion Amalysis: ELEVATOR Case Study
81/16-89 13:58:22.12

Setup 7

108

=z X838 STR

HARMON I C/ MUMBER : 58

TOTAL HARMOMIC' DISTORTION: 19.2%
ODD COMTRIBUTION - 187
EVEN[{CONTR IBUT I ON : 4-3x

34

Tthi:
Sth
Bth:
Znd

35 18 45 S8

1578% Phase i 81 degrees
9.8% Phase' Z68|degrees
2.5 Phase. 184 degrees
22370 Phase: B4 degrees

Horizontal: Harmonic Mumber

Frequency: 68.0 Hz

Vertical:

# of Fundamenta

Figure 5-10. Distorted voltage waveform (top) exhibits relatively
high fifth and seventh harmonk content (bottom).
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R P ol T T

Vert S0 \/divw

Figure 5-11. S5og caused by fransformer failure.

2000kVVA de la propia compaiiia, que estaba en
otra parte de la planta. Esta falla corto la linea
| : dos | I fal o I
| restauro I tenson normal. Este fue un

La proteccion recomendadada es abastecer al
con volante de inercia suficiente para seguir a :
travésdeun “Sag’ detension”. |
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las—cargas por
balanceadas.
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usando un analizador de armonicos La

ca de la fuente de potencia de
| a Tuente de polenc:

automatizacion en oficinas, estas son
cargasno lineales. |

656 GRAPH [CAL AND HARMOM[C AMALYSIS (c)19B86-89 Dranetz Technologies. [mc.

CURREMT Phaze A

Event Mumber 31 Channel D Setup 4 828888 14:88:29 .92
|

Hor izontal 2588 microseconds/division UVertical 288 Amps/division
A rms! Prev=82.18, min=183 .8, Max:=262.9 - Worst Imp= BA pk. B deg

Figure 5-12. Nonsinusoidal Phose A current waveform cauvsed by
nonlinear loads.
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seria s6lo 363 Amperios.

corrientes dendo llevadas por €& neutro
~_predominantementeen 180Hz.
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656 GRAPHICAL AMD HARMONIC ANALYSIS (c)1988-89 Dranetz Technologies, Inc.
Harmonic Distortion #nalysis: CURRENT Phase A

Event Mumber 31 Channel D Setup 4 BZ-88- 88 14 .98 29 .92

188

«EHEILEIERS

|
F 5 18 15 28 25 34 E

HARMOMIC MUMBER : L Ird 1 I He
TOTAL HARMONIC DISTORTION: J3 Sth: 8.9«

ODD COMTRIBUTION: e Tth: 2.8
EVEN CONTRIBUT ION: A 1th: 1.6

Harizontal: Harmonic Mumber Vertical:  of Fundamental
Frequency: 68.8 Hz

Figure 5-13. Plot of Phase A current harmonics showing
high third harmonic content.

656 GRAPHICAL AMD HARMONIC AMALYSIS (c)1988-89 Dranetz Technologies, Inc.
CURREMT - Meutiral

Event Mumber 23 Channel D Setup 4 B2 /8888 B9 :55:14 .69

Horizontal 2588 microssconds/division Vertical 188 Amps /division
A ras. Prev=246.1, min=224 .1, Max=23%.2 Worst [mp= Bapk,

Figure 5-14. Common nevtral current waveform showing
predominance of 180 hz, modulated by 60 Hx fundamental.
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A corto tiempo estos problemas pueden
ser direccionados por
br edi : : I |

conservativo de 60 por ciento.
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= roemaseesarroaen una
= o =l

diagnostico indicando una sobretension
en la linea de alimentacion de potencia
del sistema. Sin embargo, las lecturas de
| = Clas i A |
de420Volt a 435 Volt. |
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656 GRAPHICAL AND HARMONIC AMALYSIS (c)1988-89 Dranetz Techmologies, Inc.
Variable Speed Brive failures
Event Munber 7 Channel A Setup 12 #9/15/88 14:82:19.13

Hor izontal S milliseconds/division Vertical 208 Volts/division
V ez Prev=453.3, nin=472.8, Max=479.9 - Worst Imp= <634 Upk, Z67 deg
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656 GRAPHICAL AND HARMOMIC AMALYSIS (c)19868-89 Dranetz Technologies, Inc.
Variable Speed Drive failures
Event Mumber 7 Channel A Setup 12 91588 14:82:19.13

(Z OO

Hor izontal 1888 microssconds-division " Uertical 188 Uolts/division
YV orms! Prev=453.3, mnin=47Z .8, Max=479.9 Worst lmp= 634 Upk, 267 deg

BOO

Figure 5-19. The original waveform (top), expanded for more deta
(borrom), shows the transients can exceed a level of 800 volts peak

efectivamente deberia limitar los cambios
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impulsos — transitorios. — Estos — son
mostrados en las formas de onda linea a

.
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655 GRAPHICAL AMD HARMOMIC AMALYSIS (c)1988-89 Dranetz Technologies,
Fepetitive Impulses from SCR
Euvant Mumber 2 Channel B _Se

Rorizontal 5 millisecopas-aivizion vertical 188 Units/division
U rmeg’ Prev=211 0, man=199.7, Max=212.7 = Morst Imp=—127. Ypk, 57 deg

Figure 5-20. Line-to-neviral waveforms show reperitive impuises
y HYAC variable speed drives.

S S S e S O --:-:- HHHfABboiL.a2;b |
afectado € temprano  rendimiento  fue
respondido por chequear e dSstema de

; e las laci | | I
equipo aterrado y la puesta a tierra fueron
encontrados inadecuados. La reddencia a

tierra fue medida en 13 Ohm. El deterioro de

tiempo de verano.
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