r - —r—r—— —r . T — T e f — e ——— e e = PP —n = —— —_—— _— ——rr — —_— —_—— B — P b — e —— ——— i ———_p] =y — - [ ) R T = e At RIS e =k e e tm e e m—— e me—— e —_— o — ar— ———— P e A —Lm—. - —— e — R ————————— —— —_————ee—————— ——— -— —. LN = NV rer. —— — — r— ———_—

i _ - - [R—— | S —y [mp— = e — iy oF — e — ~y

| H

! H

. S et | -, - - - — i —_——"—, - o — —_——ma e e - — —maa —_— —— — —_— —_—— — —_— — —_— el e— — — — I L f— — o —r—— —— —— —r—— -t .-._-_.—“' ...'_'\_'l'“ —_— _— I

. ; i . ; | ) "-"_._I—H——u\_' r -""H. - _\"'\-\.‘ .’._. II' - - . - . —_— - e s - - - —— — — —_— -— - . - . —_— . —— A — -, — . - as . - - - 1

| | T RS I | o 7o S : . ; SR : : S TN - S ) . o NS o \ 20 ! E | i o | C NS . v VS | . ST 7 [ |4 T T i

! ' - - ! I [ Bt — ; i - i . _ . . i i i . . i -, i ] i ' r )‘( * . . i £ |'I J

s ot = - .o Loy = ] e foy e o oy fy \ I ~f - - S S B - foy oy T o | | =l N Y - NS = ' i Voo ‘
! | h 1 H . i ' i ! i : i . _|" . i 1 " | - A ! I ! | ' : . | ] | . " . LY I|l 1 I|r L\' W 1 1 | i

F ! . | S - - ' K . . | . . I " " fy I . . - 4

I : I I i ; [ - I - i'-"fl -:?' -I"’II _‘_,-r"’r -.dirfl IIH.\, II-II - ! il I B I :.I". ’ |'l - I'- r ’ a2 ’ i .-; = h Il Il'_‘ll I | ! ! L- i 1 | : I i I 1‘! I == H II- ¢ I I | —I rlr = I‘: [ I P ‘\I r f?:—'-r-. } .L; 1 h -'{ .ll i II. l"i-. ,J‘r -.‘::3 ‘1 I i I._dI ff EL i I

1 : : t I | I 1 _,7 - . g - ! T r I - Y | ! ."-I, : rl.- £ .l.l | .-"'Il I ] - | LN '.l‘"\-\. I - ' I ' I ! I | ) : 2 : s ! I J|lIr .-I' I‘ I ! I ] !: L ) ] \ JI. | r r I-1 ]

; - S I . ] S l < - - et B ] . - P A N I —” _ __ o o . 3 | i A - - g Fee Y : s | ; | ‘ o i Poos g 1 ; ‘ i Ju

: — —— T - el sl e e — — — —a————_—— b S FE LR — ————— — HH.._-_-..-' ' —..-.—.-I 1-—.- I-l-.-.—.—:| — 'n.._..‘__,....r "-...,. '|-|...,_,..-|I I_._._,'

r 1

e L - _———— —_———. e Em TR _— o= = - —-_— = e R e - —— —_ —_——— e ———— — 1= —_—— e —— e — —— e e — P P A TR R e e i e s — —— e T A P s B md = m s B el e e — e o, ke = e e mimm = = s e = R = = maly A - ok s = TRAF T b e maT sl b o — e Bk e = sk I o b ——— e — - - — — — " ¢ — = — — T — — — ——— — — ——— - — - oo L el T T — - e e em— e = == = ; _i

B | AN T —_—— ——— . —_— - —_— —_—— - e —— A L e L L e e e e e e A A e A ——— e i e e 4 ro— A —aLars At Lrona e e e B e e e e e e e T L L L B e et R 1 L ) e A o L R — t— md ——

!I.

S

MONDAY, JUNE 29, 1992 «» TORONTO MARRIOTT HOTEL EATON CENTRE

——— _'_'_"d____....-.— — —-la-i——l—'l—.-..._\_‘_'_\_'l_ s Rk ——n et ke "l . e e Rl R e ] T T T e TR LT R e e S
v\—.___‘_‘_‘- . - ) ; H " a-""'-‘._‘_
L . T~ i i | ey
. - N

I " -~ Tl i A
e R —— e e 1 - R ek e L m"\ L - - ‘Il.

| ., 1 j..r'" - - . 1 _ ———— .

I 3 1 ’ - - ‘l\. ) 5"\‘ b

| | o : - - x ! - i

| r.-' .‘II -ll "'-._ '5_ l‘k. o -..——-.----—.—--""f .-_‘_-'

1 L -
.r""..-‘I | X : 1 -

I _,..-"""-. Y I 1 n

[ P [ E—— ‘-'_'_.‘- l.'l *. lII \"q, f —————— o

I 1 "'\-.1 £ r W i e . |

I b - ,..--‘; .,.I"-I : "“- ll'\. !
—_— '--m—---—-—q,‘l "\-\\__ - o 'l"‘.. ! '-I _._’_-r"' !
: i T "’,f/ ™, ! I
H 1 - "\—_‘_\- . '-1\. | 'l" -
Ir H ‘.\-“-‘-'\..‘_H —_ R
—_ —" 1 ! h -
e e ; i O SURURE N e _ .3 e g i i et et e e eed N o e e
LY

T - K ’ (I E -
"'-"'-r.f:‘. ;r ~ —r o LA e —— -~ — ."". b J..'.l. - - ___,r'-"- -
" 3 L - _._,..--""- g _.'r
; __.-"-r I.l ] -\""""‘-, . -\.—---""".'r .‘h-\-_‘-_'_ﬂ_'_r'_,_r'_'—'- ,“‘_‘- _ _'_.__'_,,.- 1 _'_H__..-"" —
._,u.' ’ s 1 LA
/ s f’ .
S £ :
.l"r K P o
E - I [
1 o I-.-.'.I.__,--"' 'y
L
R

TR
A

:r:‘-:'-‘-"'\.-:-'.'p'-.-' "."'.'i."'.'-:..

¢ < r r .
.I'f .l"'r.r ,.': -lllr "llr _ll""lr. .--""‘l.-.-lr.I :" / Fl "I.‘-. -
) ¥ /’,r !-" - . . , -~ _ y S K J
2 4 M - -y - -
L . r o L a— -._-.--"r Lom et Ill"f l.:"' o ‘l"' & '
r Al F r .-
'|_-"'-._-‘- / lll_rr x ’ / ll:'

- a B q a -~ e
- -~ . _— LA r"-' . T ...-"" - r - i — — _||I
- - - bl — Tl - r - r h " T R " — &
o -r""‘ i et _.,--""F.I‘J —— .'_.r _ - ‘:_J.I B r - — __,.-""F A — ol ll,-" - - F — = lI__..-—\_.-.—-—""_.-I- |": ,_,..-r‘ ,1 R S - -
e - ! — = — T - - q - “u - ! e
I‘— [—— _‘_.___,___' "\.,_‘__._ ._-—"-r'- v 1 — i uT—— - FEF \"--..\_H_ - -__'_,..—' - \.,u__‘____..,_.-—"". e _'__._.,_— lh."\-- ——— ———r - 'I-.,._U_.,_' - - ——— "'-'-‘l' e _ 4 ——— 1'-\..,_ i - - o _._._-""-'.
‘-

T : - P Bt
,-"'lr N . e -~ IO
. i - f - - el .
" N - -~ =z - ' RN et
r . " N : . e
P : P s . - Rt
; 7 ' s B - . - - s
-.l,l .'r.- : —— —— ) o e . = . .h.-: it

e
T
L] f_'l
L 7S -- A Ve T
- — o~ o r————— e i e ~— wr -, s e W ——— .._......_.___...._..............,.,........,." R - AL L Ky Wy o ol iy | Rk e gy P 1
E -""i-\_‘_\\‘- / -“'\‘_1 ‘I t ! : '-F’.-‘_F_'_...-—" """—'--—..____\_'l\_“.lll H _}I.-'" . S Lk l :
: H i i : k 1
™ ; " : - - : -~ ; o [ '
[ i 1"'-. . ' : : - ¥ [ I
—omrime, — — ; ’ . S e — = - [ i I R I SN I — ;
I ; “; ’ 1‘ _ k- i 1 " "_.,_d" T k _,-" 1 I| I. i
: e e - - - “ . ! | M | ! : | P _ § i :
i e r T i I it ! f o ' A k K 3 I
| o : hY ", i ! i : : ! = - | i RN i i -
. L g L ! : P
-""-.\, . = "-.. 1 a0 H | I = _l."r SR N r i
! I\_\. / "".‘ I 1 1 .-: .{ ; ...'. : r—ln— -,-—u—.-_-_—"‘ '.I I:" : :‘-I ._I H r -,
: I T A RS ; ; %. | i : ! . . e —— 4 [ et |
! ' 1 O r"r . . ! I i | : i i "~ ? i o STTTTEETrYYY . E ! |. I_
! 4 - L ‘ T ey e : I T - I-....
I.i"""""__'-' — Ill ,"'— ’ J— r LY . :r"_""'"""" ----:“;"i--r-r-v - | r--r-r-—-—r-—-—-— i \\ e ¥ R E ,_._....--_..-.-.-.-"'-l I\.‘-u-_l-h‘F-l-.Eh'-l-i-‘i-i-l-i-: . l!' o m_— + :
: SO | | : I= : ! | ey I . 1,_; i b
- ' 1 =1 = ST ) ' : P
! - f i Y __I P N ! 5 ﬁ.r_ } :
—r : it . - - i _. £
S —— _— & - T . SO W e o P T+ 8 A o et Rk P T T P e e o P e e T - L e ey st rmrrr e rarn _ A _ e . i
. e
"
C

o T N I e B L i)
e e e S e L
: -q.-rr-a:..;..;,;.,:.,;_f:'.‘rf:’I"".‘;‘.'.'-'.'.‘.‘I"
e Y

The way we use and view electricity ‘o Ao Notre attitude vis-a-vis la consommation

changing. ‘Power for the 90s. It's a whole new d’electricite et notre facon de |'utiliser changent.
ballgame’ will be an information-packed day designed «L'énergie dans les années 90 : c’est une auire paire de
to bring you up-to-date on these changes and explain manches» sera une journée remplie d’information,

: concue pour vous permettre d’étre au fait de ces
how your company and your customers can benefit. ' :
changements et vous expliquer comment votre

The Symposium is designed for individuals in sales, entreprise et vos clients peuvent en bénéficier.

marketing and engineering departments of Le colloque s’adresse aux personnes travaillant dans les
manufacturing companies of fans, pumps, blowers, services de vente, du marketing et d’ingénierie des

adjustable speed drives and motors. societes fabriquant des ventilateurs, des pompes,

des soufflantes, des entrainements a vitesse variable et
des moteurs.
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FRANK STRONACH, Chairman of Magna International FRANK STRONACH, président de Magna International

____ Inc,, one of the country’s leading automotive paris Ine., 'un des chels de file de la rabricalion de piéces
| manufacturers, will be the keynote speaker for this one- automobiles au Canada, sera le conférencier d’honneur
day Symposium. Speaking on “Canada’s Economic de ce colloque d’une journée. Dans sa conférence

. Future — Boom or Bust”, Mr. Stronach explains what we intitulée «Canada’s Economic Future — Boom or Bust»,

M. Stronach nous explique ce que nous devrons faire

%

> have to do to survive the recession and successfully
prosper. pour survivre a la récession et prospérer.
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BUCK MARTINEZ, former catcher for the Toronto Blue BUCK MARTINEZ, ancien receveur des Blue Jays de

Jays and a well-known television personality Toronto, personnalité bien connue de la télévision et
and sports commentator, will be Master B — commentateur sportif, sera le maiitre de cérémonie

FRANK STRONACH of Ceremonies for the morning e P de la séance du matin. BUCK MARTINEZ
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Performance Optimization  L'optimisation du rendement
Fan, Pump & Blower Systems ventilateurs, pompes et soufflantes
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. ACoordinated Utility Approach  Une approche concertee Let's give tomorrow a hand.
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SURVEY OF USERS’ EXPERIENCE WITH

ASD RATED 500 HP AND ABOVE

Dr. Robert A. Hanna
10:50 - 12:00

DR. ROBERT A. HANNA, P. Eng., has published several papers on
ad]ustable speed drive applications and has been a keynote speaker
at several ASD conferences across the country. Dr. Hanna is
currently surveying users’ experience with adjustable speed drives

of 500 HP and greater. He will discuss some of his initial findings at
the Symposium.

FRANK STRONACH, CHAIRMAN,
MAGNA INTERNATIONAL INC.
‘'Canada’s Economic Ful'ure -— Boom or Bust’
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BC Hydro will review the results of its Pump and Fan Focus Groups
conducted with British Columbia’s major pump and fan manufacturers,
consultants and customers. It will also review the problems and successes
of a number of case studies selected from over 90 engineering studies

and system audits.

OPEAKERS: CARL KOBER, P. Eng., and BRIAN DONNELLY, BC Hydro.

Ontario Hydro Locker Room
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The DSM (Demand Side Management) Business Development Unit is the
point of entry for business proposals related to the manufacturing of
energy-efficient products in Ontario. This session will explain how your
company can access these resources.

SPEAKER: ROBERT STASKO, DSM Business Development Project.

Hyclro-Québec Locker Room
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An electrical-efficiency audit of pump design in a TMP pulp mill was
carried out. This session will present how the results of the audit were
used to improve energy use in the design of a new TMP pulp mill at
Gatineau, Quebec.

SPEAKER: MAT FOKAS, P. Eng., SNC-Shawinigan Inc./Cima.

Coordinated Utilities Approach Locker Room
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Learn more about the Coordinated Utilities Approach to energy

management, what is in store for the future and how your company can
be involved.

OPEAKERS: ROBERT ARMSTRONG, P. Eng., Manitoba Hydro and
CARL A. BURRELL, Ontario Hydro.
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SONDAGE SUR L’EXPERIENCE DES UTILISATEURS

D’ENTRAINEMENTS A VITESSE VARIABLE DE 500 CV ET PLUS

Docteur Robert A. Hanna

10h50a12h
Le docteur ROBERT A. HANNA, ing., a publi¢ de nombreux articles sur

d’honneur lors de plusieurs événements dans le domaine au Canada.
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& ¢/ Ledocteur Hanna effectue actuellement un sondage sur lexpérience des

utilisateurs d’EVV d’applications de 500 cv et plus. Au colloque,
il présentera quelques-uns des premjers résultats de ce sondage.
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CONFERENClER D’HONNEUR DU DEJEUNER
FRANK STRONACH,
PRESIDENT DE MAGNA INTERNATIONAL INC.
« Canada’s Economic Fuiture — Boom or Bust »
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L’'équipe de BC Hydro

RIESULTATS DES GROUPES DE DISCUSSION SUR I
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BC Hydro présentera lcs resultats des groupes de discussion sur les pompes
et ventilateurs réunissant les principaux fabricants de pompes et de
ventilateurs de la Colombie-Britannique ainsi que des conseillers et des
clients. Elle passera aussi en revue les problemes et les succes d’un certain

nombre d’études de cas choisies parmi plus de 90 études techniques et
d’analyses de systemes.

CONFERENCIERS : CARL KOBER, ing., et BRIAN DONNELLY, BC Hydro.
L'equipe d’Ontario Hydro
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PAR LA GESTION DE LA DEMANDIE

Le service d’expansion des affaires par la gestion de 1a demande est le point
d’entrée pour les offres de services liées a la fabrication de produits d’efficacité
energétique en Ontario. Cette session portera sur les moyens qui sont a la
disposition de votre entreprise pour accéder a ces ressources.

CONFERENC[ER ROBERT STASKO, Projet d’expansion des affaires par Ia
gestion de la demande.

L’'equipe d’Hydro-Québec
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Une verification de I'efficacité électrique de la concepu()n des pompes d’une

usine de pate thermo-mécanique a été effectuée. Cette session présentera les
facons dont les résultats de cette étude furent utilisés pour améliorer le

rendement energetique lors de la conception de la nouvelle usine de pate
thermo-meécanique a Gatineau, Québec.

CONFERENCIER : MAT FOKAS, ing., SNC-Shawinigan Inc./Cima.

L’écjuipe de I’approche concerrée
IDEPS ij_}..g_ ﬂES if“" J0i

Cette conference offre de I'information sur I approche concertée en matiere

de gestion de I'énergie et sur les perspectives d’avenir dans ce domaine et
sur les facons dont votre entreprise peut y participer.

CONFERENCIERS : ROBERT ARMSTRONG. ing.. Manitoba Hydro et
CARL A, BURRELL. Ontario Hyvdro.

les applications d’entrainements a vitesse variable et il a été conférencier
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abom‘ z‘he suk]ect I sell.”
(T.]. (Tom) Sutton, GE Canada)

® “Bob Hanna's survey
because it clearly deals
with rhe myths about
ASDs.”

(Feisal Hurzook, Dynamic
Systems International Inc.)

® “Getting a lot of source
materials I didn't have, espe-
cially from Ontario Hydro.”
(Santino (Sandy) Picone, PSI Inc.)

Martinez.”
(Adrian St. Kitts, S.A. Armstrong
Limited)

® “The chance to 1
and meet.”

(H.A. (Alan) Screen, ABB Flakt
Ltd.)

11 ﬂgle

* “Finding out how to add
clout (to a performance
optimization program,).
This is especially zm;yormm
or a small scale utility.”
(Claire Jenkins, New Brunswick

Power)

® ”Finding out about
incentive p prograims n

other provinces.”
(Jack Blakeney, Scott Maritimes
Limited)

e “The case histories and
ASD applications.”

(Neil Larin, Sterling Power
Systems)

* “Picking up ideas and
meeting people. By the
way, if you ever want to
do a feature article on an
ASD manufacturer, I'm
available any time.”
(Connie Sonsogno, Tatung Electric
Motors)

VALUE ADDED .sinues from page 3

"Our goal is to reduce elec-

trical consumption by
3/MW by 1995 through
fine tuning and specifying
more efficient fan, pump
and blower systems. To
succeed,” he added, “we
must convince customers
that electricity is a variable,
not a tixed, cost.”

To date, Ontario’s
Performance Optimization
program has underway or
completed over 200 pro-
jects, has saved 19 MW,
and has paid out $3.0 mil-
lion in incentives. The pro-
gram offers the industry
consulting engineering
assistance as well as cash
incentives and flexible
financing to help imple-
ment measures to reduce
electrical energy costs. It
also offters manufacturers,
suppliers, and other trade
allies a wide range of mar-
keting materials and sup-
port to assist them in pro-
moting performance opti-
mization. Incentives for
other energy management
projects, including load
shifting, energy efficient
lighting, and high efficiency
motors, are also part of the
package tor industry. <>

WAYS TO BETTER MEET
ASD USER NEEDS

[n the third inning, Dr.
Robert Hanna hit a home
run with his report on the
preliminary results of his
survey of users’ experience
with adjustable speed dri-
ves. The objectives of the
survey, commissioned by
Ontario Hydro and con-
ducted earlier this year, he
explained, were to gather
field data on ASDs
(adjustable speed drives),
and associated equipment,
determine factors that
appear to be limiting use of
ASDs, on fan, pump and
blower systems, establish a

level of confidence in
ruture ASD users, and

determine ways to better
meet user needs. The sur-
vey, which concentrated on

systems 000 hp and up,
asked ftor specific informa-
tion on each ASD installa-
tion as well as general
questions about users’
experiences, elicited an
astonishing 86 per cent
response rate.
Dr. Hanna also
conducted in-
depth, personal
interviews with
several respon-
dents.
Improving
process require-
ments and
Improving ener-
gy efficiency are
the two main
reasons why
users choose

ASDs,” said
Dr. Hanna.
Most are happy
with
their decision,
despite what he
described as
significant
“teething prob- g
lems” during the first year.
"Sixty-eight per cent report-
ed failures during the first
year and 16 per cent during
the second,” he said.
Repairs were usually cov-
ered by warranties; when
they weren'’t, the cost was
high, ranging from $1,000
to $5,000 per installation.
Most breakdowns involve
the motor or inverter; the
average downtime is from
one to four days.

When asked for sugges-
tions on how to improve
and promote ASDs, survey
respondents weren't the
least bit shy. Their recom-

mendations include more
collaboration between

manufacturers and users,
more ASD/motor field and
plant shop tests, and
improved accessibility to
equipment components for

trouble shooting and repair.

Other suggestions included
providing test jacks to
check input/output wave-
forms to prevent exposure
to high voltage sections

and developing more reli-
able inverter components.
To obtain a copy of the
study findings, contact Jan

Young, Ontario Hydro, at
(416) 592-7188.<%

DR. ROBERT HANNA,

HANNA ENGINEERING INC.

“To sticceed, we
must convince
customers that
electricity is a

variable, not

a fixed cost.”

John Stonehouse
Ontario Hydro




_ SUDE 2

PRESENTATI OVERVIEW

SURVEY BACKGROUND

IDENTIFICATION OF ASD USERS

SURVEY QUESTIONNAIRE

SURVEY RESPONSE AND ANALYSIS
¥ USERS SUGGESTIONS

CONCLUSIONS

FUTURE DEVELOPMENT WORK

' ACAD Fi LE: P4



____SUDE 3 _

k

ASD’S TECHNICAL CONCERNS

*  1991; CEA CONDUCTED CANADA-WIDE

SURVEY FOR ASD’S RATED 5-500 HP

¥  1992; ONTARIO HYDRO INITIATED SURVEY
FOR INDUSTRIAL USERS OF ASD’S RATED
SO0OHP AND ABOVE IN ONTARIO

~ ACAD FILE: PSO



SLIDE 4

SURVEY OBJECTIVES

GATHER FIELD DATA ON THE PERFORMANCE
OF ASD’S AND ITS ASSOCIATED EQUIPMENT

ESTABLISH A LEVEL OF CONFIDENCE FOR
THE SELECTION AND APPLICATION OF ASD
BY FUTURE USERS

PROVIDE FEEDBACK OF USER OPERATIONAL
EXPERIENCE TO MOTOR, PUMP, AND
ASD MANUFACTURERS

ACAD FILE: P51



—SUDE 5

USER’S IDENTIFICATIO

. :

X

ONTARIO HYDRO CUSTOMERS’ ASD LIST

k

MANUFACTURER’S RECORDS

K

INDUSTRY

~ ACAD FILE: P52
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SURVEY QUESTIONNAIRE

1. MOTOR DESIGN

MOTOR SIZE

VOLTAGE RATING
NOMINAL SPEED
OVERSPEED CAPABILITY
NEW OR RETROFIT

STANDARD OR CUSTOM BUILT
SERVICE FACTOR

ACAD FILE: P54



SLIDE_8_

SURVEY QUESTIONNAIR
3. MOTOR FEATURES

MANUFACTURER
YEAR PURCHASED

YEARS IN SERVICE

SOLID STATE OVERLOAD
AUTO RESTART ‘
EXTERNAL COOLING
TEMPERATURE SENSOR

BYPASS CONTROL (60Hz)

AC FILE: P5
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SURVEY QUESTIONNAIRE
4. ASD APPLICATION

VARIABLE TORQUEL
- CONSTANT TORQUE

LOAD DUTY CYCLE

TYPE OF SERVICE
OPERATING SPEED RANGE

 DRIVEN LOAD : PUMP; FAN / BLOWER;
COMPRESSOR

" ACAD FILE: P56



SUDE 10

VEY QUESTIONNAIRE

6. INVERTER FEATURES

MANUFACTURER

YEAR PURCHASED
YEARS IN SERVICE
TYPE : VVI; PWM; CS]

INPUT ISOLATING TRANSFORMER
INPUT AND OUTPUT FILTER

— ACAD FILE: P57



SURVEY QUESTIONNAIRE,

9. ASD COMMISSIONING

* < 3 DAYS

* < ONE MONTH



SLIDE 12

SURVEY QUESTIONNAIRE
10. TRAINING AND DOCUMENTATION

%+ OPERATOR / MAINTENANCE TRAINING

MANUALS

k

*x PREVENTATIVE MAINTENANCE CONTRACT

ACAD FILE: P59
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SURVEY ‘
11. ASD REPORTED PROBLEMS

MOTOR

INVERTER

DRIVEN EQUIPMENT

ACAD FILE: P60



~ SLIDE 14

SURVEY QUESTIONNAIR
11. ASD RELIABILITY

* AVERAGE TIME INTERVAL
BETWEEN FAILURES

* AVERAGE DOWN TIME FOR REPAIR

k  AVERAGE COST TO REPAIR FAILURE

ACAD FILE: P61
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SURVEY QUESTIONNAIRE
15. REASONS FOR SELECTING ASD

RELIABILITY
MAINTENANCLE

EFFICIENCY
SOFT START

PRICE

PROCESS EQUIPMENT

" ONTARIO HYDRO INCENTIVE PROGRAM

ACAD FiLE: P62



URVEY QUESTIONNAIRE
4. HARMONIC ANALYSIS

HARMONIC STUDY

HARMONIC FILTER
ONTARIO HYDRO HARMONIC GUIDELINE

VOLTAGE NOTCHING
CAPACITOR FAILURE

MOTOR OVERHEATING

*  TORSIONAL ANALYSIS

A FILE: P63 B
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SLIDE 17A

SURVEY RESULTS

1. MOTOR DESIGN
No. OF RESPONDENTS : 19
No. OF INSTALLATIONS
REPORTED ON : 42
MOTOR SIZE : 500 — 1,000 HP (93%)

MOTOR VOLTAGE : 600V (50%);
2300V (11.9%);
4160V (31%)

MOTOR SERVICE FACIOR :

1.15 (75%);
1.0 (25%)

. (Cont’d ...)

ACAD FILE: P64



(... Cont’d)
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MATCHING WITH
INVERTER

MOTOR SPEED :

SURVEY RESULTS
1. MOTOR DESIGN

SLIDE 178

STANDARD MOTOR (71%)

CUSTOM BUILT

NEW
RETROFIT

1200 RPM

OR LESS
1800 RPM
5600 RPM

(29%)
(90%)
(10%)

(45%)
(34%)
(19%)

' ACAD FILE: P65





