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Absttact

Leonard Bateman’ is TIOW - in hxs m1d 803 and is- s’ull servmg ‘engineering and the engmeermg
professmn This Workmg Paper prov1des the “first pérson’ story'of his long and varied career, from
the pre-graduation years in Winnipeg, through dlsttngulshed service in the hydro-electric industry
in Manitoba, to international post- -retirement consultmg and the presidency of the Canadian Society
for Senior Engineers. Over'the years, he developed many fruitful and useful contacts in the hydro-
electric network business oitside Canada, presented papers to national and international conferences,
and took a leading role’in the advancement and ‘rianagement of the technology. used within his
industry. This Paper also has three appendices, two of which provide basic information on the hydro-
electric industry in Manitoba, while the third hsts a seleetlon of the papers the author has presented
and pubhshed A map precedes the Appendlces EEIRTEE R A

About the Workmg PaDer SE:I'ICS

In June 1995 the Councﬂ of the Engmeermg Instltute of Canada agreed that Workmg Papers on
topics related to its history- and development to the h1story and development of other institutions
serving the engirieering profession in Cariada, and to ehgineering generally should be published from
time to time. o
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About the Author .'

Len Bateman was b
in mining but, afte
engineering, gradua
also enrolled for a
superintendent in charg:
Manitoba Hydro Ele¢ (
of the electrical power mdustry in the provm in -1961 he was appomted one of five directors of
the newly created Manitoba Hydro His par’ncular task was the orgamza‘uon of the production
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division, which was responsible for the operation of the system, including direct responsibility for
all generation and transmission. He also had responsibility for the design and operation of the
system’s communications. From then on, he was deeply involved in hydro developments in northern
Manitoba. Len rose through the ranks of Hydro, becoming chairman and CEO in late 1972. On his
retirement in January 1979 he became a consultant with an international practice and actively
undertook work in this capacity until 1992. He served as an adjunct professor at the University of
Manitoba in the 1980s, and is presently semi-retired. He was also the last chairman of the Life
Members’ Organization of the Engineering Institute of Canada and the first president of its
successor, the Canadian Society for Senior Engineers, an EIC member society, stepping down from
this latter position in May 2004.

Len Bateman has been elected a senior life member of the Institute of Electrical and Electronic
Engineers and a Fellow and life member of the Engineering Institute of Canada. He is a past
president of the Canadian Electrical Association, vice-president of the Canadian Nuclear
Association, and chairman of the Canadian National Committee of CIGRE (Conseil International
des Grands Réseaux Electriques). He was awarded the Gold Medal of the Canadian Council of
Professional Engineers in 1994, honorary life membership in the Association of Professional
Engineers and Geoscientists of Manitoba in 2001, the Queen’s Golden Jubilee Medal in 2003, and
the Order of Manitoba, also in 2003.




The Pre-GraduatronY':'ars

I was bom in erupeg on J anuary 14 1919 educated in the pubhc schooi system and graduated
from Grade XI with a high school leavmg certificate in 1935. The Great Depression still dominated
these times, so I decided to obtain some credits towards ‘university entrance by taking advantage of
the public school system’s partial Grade XI:program, which offered instruction in modern history,
English and mathematics. However, ‘this left: ‘plenty of time for other pursuits. For example, our
teacher - Mr. C. A. E. Hensley - had builta photography laboratory with his own equipment, which
he encouraged a few of us to use. I found thls act1v1ty rewardmg since my father had introduced me
to film development at a very early age AAAAA P AT s = :
For me, thls partlal Grade XH program ended early in the year as I was one of two students from
Kelvin High School chosen fora career with the Royal Bank of Canada - at a starting salary of $400
a year. While this was not my idea of'a job, 1 did last about five months in it. I then worked in a
variety of jobs, including farming, harvestmg, mining and surveylng It was while working with a
surveyor that I became interested -in-the mlneral clalms we were surveying and in mining
englneermg ‘So, instead of playing poker with the * gang’ in the evenings, I helped the surveyor to
do the computatlons ‘When this job was over, and in spite of. havmg had no previous experience, 1
applied for a prospector’s licence and staked some claims of my own. I carried the samples out on
my back, through the muskeg, to have them analysed Durmg that wmter 1936-37, I worked on the
CNR brldge and bulldrng gang E o - -

All of these _]ObS pomted me in: the dlrectlon of more educatlon The principal deﬁmenaes in my
academic background - leading to the efitrance quahﬁcatlons for engineering were in physics,
chemistry and a forelgn laniguage. To overcome these, I enrolled in the Collegiate Department of
United College, now the Umversrty of Wmmpeg, in the. fall-of 1937. At that time, I was set on.
becoming a mining engineer and attendmg McGill Umversny after the second year at the University
of Mamtoba For the forelgn language I chose German Th1s pro gram kept me very busy

It wasa tough year, but I was successful ~in splte of the dean havmg sent my father a letter after thev
October exams to say that, in view of my sub-par performance, he should withdraw me from the
course and save his money! Since’] was paying my éwn way, he simply handed me the letter without
saying a word. Needless to say, I stopped hanging around with my friends, who were not in school,
and got down to some serious studymg The dean’s comments on. the December exam were much
more encouragmg By the éhd of the year, T had the hlghest marks in the chemistry class. But life was
not all work. I participated succéssfully in long-dlstance cychng and in college extra-curricular
activities such as the Drama Club. This Club’s: performance of the play The Bishop’s Candlesticks,
in which 1 played the blshop, was partrcularly memorable. The gitl who made me up before.each
performance, Eileen Campbell, became niy date at school dances and for several years afterwards.
We were married in August 1943, after a six-year courtshlp

My first year engineering courses at the Umversrcy of Mamtoba (UofM) began in September 1938
and were taken in the old Broadway Bulldmgs in downtown Wlnmpeg For the second year we were
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located at the University’s Fort Garry Campus. For two years, I took special lectures in physical
chemistry on Saturday mornings, as required for entrance to the mining course at McGill. I qualified
for McGill with good marks, but several things happened to change my plans. First, World War II
had started just as we began second year, but engineering students were advised to proceed with their
education before joining up. Second, I had worked underground at Madsen Red Lake Gold Mine
during the summer of 1940 and decided that mining was not really the career for me. For these, as
well as financial reasons, I dropped the idea of going to MCGlll Instead 1 enrolled in electrical
engineering at UofM - one of the three branches then offered. ‘ :

Since it was wartime, students were enrolled in the Canadian Officers’ Training Corps; and were
assured of 2 commission on graduation. We were given regular military training along with our
studies and were to spend the summer of 1941 training at Camp Shilo, ‘east of Brandon However,
within a day of arrival there, we were subjected to a strict medical examination, Wthh I failed
because of a heart murmur resulting from having: had rheumatlc fever as a child. was sent home.
While heartbroken " at this development I was assured by the doctor that the country. badly needed
my services as an engineer to help with the war effort. So instead of mllltary training, I was accepted
by the city of Winnipeg’s Pointe du Bois Power Plant to work there as ‘a mechanical helper. This
provided me with useful practlcal expetience, and a promotlon to electncal helper Wthh was
especially useful for my chosen ﬁeld ~ ' :

In the fall of 1941 I returned to the University for my final year, during which T was involved in
publishing The Slide Rule, the official yearbook of the UofM student engineering body. As it
happened, the editor, along with many others in our class who were exempt from writing final
exams, left to enter the service of their choice in March 1942, leaving me responsible for seeing the
yearbook into print, which I did. However, to accommodate those leaving early, the Ceremony of
the Iron Ring, or the Kipling Ritual as it was usually called, was held early in March. It was at this
Ceremony that I was asked by the assistant chief engineer of Winnipeg Hydro; Herbert L. Briggs,
if I would join the engineering office of the company after graduation. I accepted, and by doing so
turned down an earlier offer of employment from the Canadian General Electric Company. And so
began my long association with electrical engineering in public utilities in Manitoba.

Winnipeg Hydro and Further Education’

My early years at Winnipeg Hydro, as the only electrical engineer not in management, were busy
ones. I was involved in the design of water heater control programs to enable the utility to switch the
water heater load off over the noon and evening peaks. Occasionally, we had to run the Amy Street
thermal plant, with a capacity of 11 megawatts, to meet the peak demand in winter months. I was
also involved in the design of the second half of the Slave Falls Generating Station, for which Hydro
received permission from the Wartime Prices and Control Board to order the required steel in late

' Appendices 1 and 2zdescribe'~bvr'\ieﬂy\the development of the corporate components of the electrical supply
industry in Manitoba and some of its units. In addition, readers may wish to refer to WP-13/2003 The Manitoba
Electrical Museum and Education Centre by Lindsay Ingram, dated March 2003.
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1944,

One of my most mterestmg pro_|ects Was de51gn1ng the generator charactensucs to ensure that they
could energise the 138 kV transrmssxon system Wluch was an mtegral part of the expansion of the
Slave Falls plant This was the first such system i M 1d was chosen so that, in the event

' stween the two stations could re-

onr_xeet w11:h th Slave.Falls

P
that I had limitations in non- engmeermg skills and: enrolled in a university evening course in public

speaking and in weekend courses in acc_ou_ntmg and management. Later, I chaired the Business
Development Committee of the Junior Chamber of Co_mmerce.

during the war years and after 1 recelved an MSc degree froin the Umversny My thes1s Was titled,
A Marhemaz‘zcal Investzgatzon of the Relatzve lmportance of Muz‘ual Impedance in Short Circuit
Calculaz‘zons for Transmzss:on Nemorks L

In1948,1 also 301ned the Assomatzon of Professmnal Englneers of Mamtoba (APEM) 1
on its Council and as its pres1dent in 1958

During the early postwar years I was part ofthe Wmmpeg Hydro :

of the suppl 0 "n Mamtoba Espec'
program, g i
the Wmnipeg EIectr1c Company (WEC), nor 1ts pubhc comp
respon51b111ty for bulldmg the next generatlng statmn at  Pine




Pointe du Bois Generating Station: the oldest hydro plant on the Winnipeg River

Slave Falls Generating Station: downstream from Pointe du Bois

e



adequate guarantees from the | provm 1 yovernment itself undertook to build
it through the Department of Natural Re_v urces.” [ onald M. Stephens was deputy minister of the
Department and became respons1b1e fot the projec waever with such rapid growth in demand and
the difficulties involved in reachrng agr wlth the provmce Wrnnrpeg Hydro undertook, on
its own initiative, to expand the Amy Street thermal plant by adding two new units of 15 and 25 MW
to ensure that the c1ty would not expenence brownouts durmg perrods of heavy demand in wrnter

In the meantrme the government had’ been trymg to't 'rgamze the supply 1ndustry in the provrnce
Plan C, as it was called ‘would have’ g1ven Wmmpeg Hydro responsrbﬂtty for all d1strrbutron in the
Greater Wmmpeg area and the Manitoba Power Cominission, a Crown agency cteated in 1919 to
deliver power to rural areas, “would supply the 1t 1est o ce. The government also planned to
create a new agency to be responsible for all power generanon and, consequently, Hydro would be
required to give up its two plants at Pointe du Bois and Slave Falls. However, these proposals did
not meet wrth the approval ‘of ‘the’ Wmmpeg 01ty electorate ‘So the government ‘created a new
Otgamzatton the Mamtoba Hydro ‘Electric Board: MHEB) in 1951, 'with respons1b111ty for
provrdmg for the furure power requlrements of the provmce Don Stephens was named the first
charrman of thls Board - . '

d

Meanwhlle the first expansron at the Pme Falls’ statron :'was already undemray and was barely
meeting the increasing power requirements resultmg from thie farm electrification program. Also,
the new MHEB purchased the stock of the Winnipeg Electric Company - Wrnmpe g Hydro’s private
sector competltor thereby obtammg the' Seven Sisters and Gréat Falls plants onthe Wirmipeg River.
The private company had been supplymg powertot iMamtOba Power Commission for distribution
in the rural areas. Talksnow got underway between the Board and the city of Wlnmpeg to eliminate
competrtron within and outside the city. The proposal was for the Board to give its newly acquired
customers in the city to the publicly owned utility and have the’ city glve its customers outside the
c1ty to the Power Commlssmn o ,

These talks consurned a great deal of tirne between 1948: "d_l 956 and mvolved the Hydro team of
which I was a member. At the' engrneermg level, we discuissed how to interconnect the two operating
systems to make them mto a srngle one. Tests’ were conducted and the result was an interconiiection
that worked 1nvolv1ng some adjustments to the transformers at'the Varrous terminals. From an
engmeermg poxnt of’ view, the’ engrneers from the two’ utihtles worked to ensure that, if elther of
them got 1nto serrous d1fﬁcu1t1es the other could pro e"the means to ‘keep the hghts on

One of my CIosest colleagues 'dur'mg "talks was dsay‘ Hovey, who was the senior electrrcal
engineer with WEC and, after the takeover,"became stant to the Board charrman and took charge
of planning for the growth of the system. Although my senror by quite a few years, we co-operated
closely on such matters as transformer” design ‘and on the mutual assistance procedures just
mentioned. Fortunately, these were never needed. This co-operation facilitated our subsequent
discussions on the interconnection of the two electrical systems.
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Meanwhile, in 1 948 1 had been promoted to operattng englneer with responsibility for the operation
and marntenance of the Winmpeg Hydro electrlcal system In 1952 I was promoted agatn and was
named general supenntendent in charge of productron for Hydro Thls position made me respon51ble
not only for the operation ¢ of the system bnt also sonnel in the operatmg and meuntenance
departments and it was in thlS posrtlon thatAI ,partrmpated in the talks menttoned above '

While the engineering staff of Hydro wasunable to handle all the work that was :ncluded'rn the
budget I felt very. strongly that fire protectlon for the equ1pment in the power plants should be

propertles of WEC and transferrmg: Wlnmpeg Hydro propemes outsrde the mty to ‘the Mamtoba
Power Comrnrssron The substations involved in supplymg the Wrnmpeg Transit Company were also
part of this arrangement. WEC had owned the transit facrhty, but the newly created MHEB gave it
to the city of Winnipeg to be operated as a separate entity. Since Winnipeg Hydro supplted the DC
power to run the trolley buses, it was necessary. to compute the cost of maintaining these facilities.
But once these one-time tasks Were completed thlngs sett[ed\down ina more normal fash1on .

Whlle I was very busy aro__ ng.my job. 'Wlth membershlp of the Councrl of
APEM, took the opportunity to. Iook to’ the future. As I saw it, Wlnmpeg Hydro was a utlhty with
llttle opportumty to grow except in th di_stnbutlon busmess -and this was eonﬁned Wrthm the
boundarles of the elty of Wmnzpeg as they were In. 1955 1 felt the need, strongly, to seek a more
challengrng position in my ﬁeld and actwely sought one

In the fall of 1956, I read an advertisement, inserted in a local newspaper by the MHERB, for a
systems planning engineer., The posmon and its requn‘ements appeared to offer the kind of challenge
I was seeking, and it was located in Wmmpeg I went to _see Lmdsay Hovey, by then a senior
engxneer with the Board who told me that it mtended to clo 1ts own planning in the future rather than
use consultants The successful apphcant would be workrng w1th hrm to organize a new plannmg
department - somethrng Hovey sald Icould casrly do He took me to see the chairman, Don Stephens
and left me with him, At the end of our: meetlng? Mr Stephens offered me the _]Ob prov1ded my
departure from Wmmpeg Hydro could be armeably arranged Wlth its senior management. I agreed
to take responsibility for this. I also discussed the move with my wife, since it meant giving up
certain fnnge benefits that had been accumulatlng to y a_ntage and that of my famlly as a city
employee Approprrate arrangements were duly made and rny re51gnat1on from Wmmpeg Hydro
became effective on 30 November 195 6 by whlch tlme I had wound up my outstandmg obhgatlons
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Mamtoba Hydro Electrlc Board

The Board’s ofﬁces were on thé 10“1 and 1 1‘h floors e Electnc Rallway Chambers in downtown
Winnipeg. Mme was on the 10‘h some distance from’ :'n_dsay Hovey, to whom I reported He was
a fine engineer and taught e a great deal, but preferre to leave administrative details to me while
he concentrated on technical matters. We would occas10nally travel together on Board busmess We
went, for example 'to the General Eleciric’ Company i Schenectady, New York, to do’ expansmn
studies on its analogue AC "network calculator. One ¢t'of this study involved interconnecting
the combined Manitoba system with that of the northwest’regxon of Ontario, also an isolated system.
This eventually became the first 1nterconnect10n‘~b n’Mamtoba and an adjacent utility 1 was
involved with all the mterconnectxonsthat otcirred ‘during my subsequent career with Manitoba
Hydro. I should comment that the demands of sich projects more than justified my havmg acquired
a master’s degree! On another occasion, I travelled to Vancouver on APEM business, with Don
Stephens’ approval, and while there mtxed Board and Councrl business. Mr. Stephens had urged me
to take a few extra days to become acquamted W1th the planmng personnel of BC Hydro as aresult
of whrch a valuable relatlonshlp was € gun' whrch served'both ut111t1es well in the years to come

My appomtment to the posrtton of systems plan g engmee ,“w1th a close relauonsh1p to Chalrman‘
Stephens through h1s deputy, M. Hovey, meant that spemal tasks were often referred to e by either
of these gentlemen Soon after'] arrivéd at the Board’s officés I'was given a copy of the capital
budget by the Mr. Stephens'and asked to review it. It had been put together by the engmeermg design
division and 1had not been party to its development or the’ need,for the projectsincluded in it. At the
same time, plannmg as a function'was in'its very early sta at the Board. I found this to be a
sensitive task because of the possrbl 11t1es for conﬂlct with the people in the d1v1510n But I think I
asked enough 1ntelhgent ‘quiestions to satisfy the ‘chairman” Without ahenatlng the division!
Nevertheless, I felt there was a strained feeling between engineering people and the’ planmng
department that I was beglnnmg to put together S

In domg ﬂ'llS I cho se not to hrre semor engmeers optmg mstead for recent graduates who Were - éager
to leamn and to accept new challenges These'y took their assignment d1rect10n from
me. One of them was Roy Btllmgton‘ to whom Ta iability studies and who latet became
1nternat10nally known in this field. If any of them were experiencmg problems and came for help,
I always made time for them If I could not prov1de the’ answer myself I was able to consult
engineers 1n other utthttes across the contment contacts :that were the result of my partxcrpatron in
technical societies, through Writing papers “and attendmg ‘technical meetings. To know who was
working on the leading edge of a partlcular subject was extremely valuable. "

Once my staff had mastered the fund'_'_" ng,_ it was a relatlvely srmple matter to apply
them to the requzrements of our electrical system Each pI'Q]SCt wis then priced for budget purposes
by the engineering d1v1510n Unfortunately, this falled to remove all of the tensions that had
developed between the two divisions. Butin latery years whe 11 ’had respon51b111ty for all englneermg A
functions, I was able to transfer people between divisions 5o that they would come to appreciate the
work done by others. This proved to be successful in reducing the tensions.
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One interesting job I had around this time was to 1nvest1gate the possible interconnection of the
Manitoba system with the one in Saskatchewan operated by the Saskatchewan Power Corporation
(SPC). Working with an SPC colleague, William Reid, we. were able to convince our respective

utilities that economies were to be gained, through an 1nterconnect10n such as between Brandon and
Estevan. Imttally, this would be done at 138 kV, butit would be desr gned for 230 kV operatlon when
the conditions warranted I undertook to draf’t an agreement for review by SPC, after an 1n1t1a] review
by the MHERB manager who was presentlng the proposal to our Board. The Board’s vice- chalrman

Donald A. Thompson, a partner in a leadmg Wmmpeg law ﬁrm also reviewed it. It was from him
I learned that “in any legal docu.ment you should say What ‘you mean and mean what you say!”
Needless to say, I was very exphclt in any. later legal document I drafted. It was also pleasing on
some of these occasions to be asked whlch ]awyer drd the draft' In any event, SPC found little to
question in the one [ d1d fo1 them and it lald the foundatlons for several 1nterconnect10ns between
Manitoba and Saskatchewan

In 1950 a ﬂood of maJ or proporttons occurred on the Red R1ver and affected the crty of W;nmpeg
very serzously it came . close to bemg evacuated Thls prompted the provmcral govemment to
develop some short-term protection measures, such as the ‘building of dykes and pumping stations
to pump out the sewers and prevent back-up flooding. In 1955, the government appointed a Lakes
Winnipeg and Mamtoba Flood Control Board to. study ways and means to alleviate the adverse
effects of p0551ble future ﬂoodlng, not only for the clty of Wmmpeg, but also for the lakes as well.
I'was appointed by Chalrman Stephens to work w1th the Flood Control Board onthe Lake Wmmpeg
flooding and on future hydroelectnc power developments in Manitoba. There was. great publxc
pressure to control the ﬂoodmg of this lake since the damage in 1950 had been severe. It is
interesting that the Board concluded that control of Lake Wmnzpeg was fea51ble but was too
expensive until some of the proposed power developments on the Nelson River i m the north could
occur to heIp share the costs

My work with the Flood Control Board gave me the opportunity to identify and assess several bright
and well qualified engineers who might work with me in the future. One of them was a German
engineer, Karl Renger with whom I later d1d some very mterestmg work on the Grand Raprds
project and the Nelson River development Another was Edward Kuiper, the chief engmeer of the
Board, who later }omed the Faculty of Englneermg at the Umversuy of Manitoba as a professor of
hydraulics. He was a graduate of the Umvers1ty of Delft i in Holland and earned his master s degree
at the Massachusetts Instrtute of Technology He Iaterpworked with me on a part- -time basis on

planning studies to determme the most economlc way to develop the future growth of Mamtoba S
hydro-electric system. .

During the late 1950s and the 1960s, 1 wrote and presented some interesting papers on the
deveiopment of the power potentlal of the north several of WhICl’l are included in Append1x 3.

In January 1960 1 was sent to the Banff Scho_ol of Advanced Management fora srx~week cour5e
This helped me prepare for what lay ahead




o
- Manitooa Hyaro

nApnl 961, - was appomted one or'the rive staff direviors of the newiy crearea Manitooa dyaro

MH), whose evolution has been described more fully in Appendix 1. In particular, [ was asked 1o

1ead up its production, -operation and communication activities, with the title of director of
roduction. This provided me with a new challenge, a seat on ‘the Executive Committee, and
scuasional appearances before the Board of Directors.«So began he srocess o1 ‘nutegrating
Manitoba’s Power Commission and Hydro Eleciric Board, with attenaant aiscussions ou staif ana

lncaons. the new organization had come into being on 1 April 1961.

duung the next 1ew years, | mauaged to effect a good number of improvements w e oider plants
w Ureat Falls and Seven Sisters, which made the job of maintaining the equipment easier for the
satf, But one of my new areas of responsibility was communication. It involved the design as weal
15 e vperation and maintenance of Hydro’s communication system. For example, one of the
‘nallenges of keeping staff in remote northern communities was to provide them with some of the
anewties found in the more populated regions, such as television. I found a way to do this for he
st at Grand Rapids with TV, the gift Hydro had received from New Brunswick Power for services
we nad rendered to it in the development of its own power systens. Ve were able to raise a 10 wer vt

Jrana Raprds Generaung Stadon: where the Saskatchewan River ciupues mnio Lake Wirupeg

. Wt

. " ) fiE i
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the highest point adjacent to the Grand Rapids-community, pick up the signal from Baldy Mountain,
the highest point in Manitoba, located in Duck Mountains Provincial Park, and cable it to the
community. So the staff had TV - even though it was limited to one station!

In 1963 studres began 1nvolv1ng the federal govemment and Hydro on ways and n means 0 develop
the Nelson River. The results were announced in 1966. They involved Manitoba in developing the
Kettle Rapids site on the Nelson, the diversion of the Churchill River into the Nelson, and the control
of Lake Winnipeg for the storage of water for the Nelson plants

The federal government undertook to ﬁnance and buzld the HVDC transmission system from Kettle
to Winnipeg, using Atomic Energy of Canada Ltd. (AECL). The government provided a low interest
loan repayable by Manitoba Hydro when the load could support the payments. It was explained to
me by AECL president Lorne Gray that his company had been chosen because it was the only federal
agency that could spend money fast enough to suit the project! AECL and MH, together, hired the
Teshmont consortium of consultants in Wmmpeg to de81gn and build the line?.

This HVDC line requlred a rehable commumcatron 01rcu1t and 1 suggested that it should be ready
well ahead of the line to prove its reliability. I received the required approval for this from AECL.
This circuit was also the ideal vehicle to bring TV to the north, and I negotiated the arrangement
with the Manitoba Telephone System that it would provide the necessary additional equipment for
the use of the towers for their commercial purposes But this was not entirely to the liking of AECL!

I took my productlon superv1sory staff to the Kettle sne before any work was done 5o that they could
assess the future needs of out orgamzatlon regardmg staff and equipment. [ also kept myself
informed on the pro gress of the studles and the work. Progress was reviewed frequently at meetings
of AECL, who had set up an operatlon in Winnipeg, the consultants and Hydro. This triumivirate had
to reach agreement on all of the unportant steps in the de31gn and construction of the hne

It became ev1dent early in' 1967 that the building of the HVDC line was falhng behmd “The
consultants blamed Manitoba Hydro for creating unnecessary delays in reviewing their work. The
chief engineer of Hydro, Thomas E. Storey, asked me to take over the management of the project on
Hydro’s behalf But I felt that, if T did, authority within our orgnization would be fractured if, among
several parts of it, one part was doing the planning and other parts the rest of the job. This was
changed in May 1967 when I'became director of planning with responsibilities for liaison with the
consultants and AECL on the HVDC line and for all planning functions within Hydro. This really
was a major challenge and I worked very hard. I encouraged the engmeers to take more

, 2 The firm, Teshrnont Consultants Inc was formed in 1966 to provxde engineering and project -
management services for the Nelson Rlver Transmission Project in ‘Manitoba. These services included initial -
feasibility studies, detailed engmeermg de51gn electrical and structural de51gn constructzon supervisjon and
commissioning of the two +&-450 kV HVDC transmlssnon lines and the converter stations at Radisson in the north
and Dorsey at the southern termmus The line length was approximately 900 km. Since that time, the fi irm has
provided servxces toa number of major power projects in Noxth Amerlca : '
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respon31b111ty and so, by delegatmg, was able to to get the JOb back on track and to satlsfy the
consultants ' SRR : : :

The schedule for the HVDC lme to meet the load forecast for Mamtoba Hydro was tlght So I
negotiated the first mterconnectlon agreement with three Ameérican utilities in Minnesota: Northern
States Power of Minneapolis, Minnkota of Grand Forks and Ottertail Power of Otter Falls. They
agreed to provide the 90 MW needed to maintain an adequate margin in our system generatmn and
we were able to purchase the shortfall for the 1970 winter 1oad period.

The pubhc hearings for this ﬁrst 1nterconnect10n with the U S. tie-line were held before the National
Energy Board (NEB) in Wmmpeg I made the presentatton on ‘behalf of Manitoba Hydro and carried
the arguments through to'a successful? ¢oniclusion; To' ‘get'some idea of what to expect at such
hearings, I had attended. part of aneatlier hearmg that BC Hydro was havmg before the NEB, and
this obviously helped me in Winnipeg. Ted Beddard assisted me in this work, but it still surprised
me that the general manager of Hydro, William D. F allis, let me lead on my first appéarance before
the Board ThlS tie- lme has been Very proﬁtable and patd for 1tself in a very few years

The Kettle Generatmg_ .Statxon had one umt ﬁmshed m 1970 but the HVDC equtpment was not The

Kelsey Generating Station: the ﬁ'rst‘. plant built _on the Neison River (see Appehdix 1)
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lines were physically ready to receive power, so we devised a scheme to use part of both lines as a
three phase AC line and connected a shunt reactor at Grand Rapids to hold the voltage down to
manageable levels by drawing lagging current. We then got some of the power from the first unit into
the 230 kV system. This was a bonus and improved our security for 1970 with additional energy as
well as additional capacity. The following year the longest DC line in the world to carry firm power
was put into service. But this new technology was not without growing pains. There was cause for
worry, but the system worked after some significant adjustments were made. It is now one of the
most successful DC line projects in service anywhere.

The decision had been made to put six units in at Kettle, and this was a big increment for the
Manitoba system. Inegotiated two new 230 kV interconnections with Ontario Hydro to permit them
to buy some of the surplus Kettle power. This permitted faster installation of the remaining units,
with associated savings. [ also initiated discussions with MPL of Duluth, Minnesota, for a second
interconnection to the U.S. market. This company had seen how proﬁtable the first one had been and
was anxious to participate. . : :

I presented a paper at the World Energy Conference in Moscow in 1968. This was my first trip
overseas and I used the opportunity to visit some installations that were of interest to Manitoba
Hydro. The only thing that marred the trip was the invasion of Czechoslovakia by Russia, which
occurred during the conference. We cancelled the post-conference tour in Russia and headed home.

In 1969 there was a change of government in Manitoba and the plan to develop the Nelson River and
to divert the Churchill River was the subject of much political debate. The government appointed
an outside consultant, David Cass- Beggs to review the pr0posal Soon after this, the chalrman of
Manitoba Hydro, Mr. Fallis, took sick leave a.nd retlred “The new government appomted Mr, Cass-
Beggs to replace him. I was asked by the 1 new chalrman t 'd'a task force to review all aspects of
the Churchill diversion, which I undertook in addmon to my normal planning leISIOI‘l ‘work. The.
subsequent report became embroiled in pohtlcal controversy, and the government accepted Mr Cass-
Beggs’ recornrnendatron to divert the Chu:rchrll wrth a lower _ﬂ 'w and other condrtlons '

These major prOJects negotlatlons and publlc hearmgs kept me very busy. In 1970 I was promoted
to assistant chief engineer, 2 newly created posztlon that would prepare me for the posrtlon of chief
engincer when Tom Storey retired in 1971 However on hrs retirement, 1 was named general
manager of engineerin 8 Wlth " ivisi ’tmg to engmeermg and the operanon
of the utlhty : . . . ol

 Chairman of Manitobs Hydro

Late in 1972-, _Mr _Cass es] :d_as charrm amto a Hydro In Nov"mber Premrer

' Schreyer asked me to. ‘aceept "the pos on of charrman and chief executive officet, whreh 1 did
effectlvely on: 16 December AsT was @ career englneer w1th the utlhty, it was a proud and excltmg
opportunlty for me, and one ‘that was embraced w1th prrde by rnany of the 3600 staff members asa
‘home grown CEO had been selected i o : o
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[ was the fourth chajrmanof the utility and the last to hold the combined positions. Now, in 2004,
the chairmanshp is a political appointment, on a part-time basis. The president is the full-time chief
executive officer. This is actually a better governance structure. Despite the declaration that my own
appointment was non-political, [ found it difficuit to remain neutral when appearing before a
standing committee of the Legislative 'Assemhly, when‘the Opposition was attacking Manitoba
Hydro! I defended the staff of Hydro during these annual hearings, which were well reported by the
press, and did this because L had confidence in the capable team | was privileged to lead for six years,

during the largest construction [)FOQI‘dH'I and largest capital expansion in the utility’s history.

Completion of the 1224 MW Kettle Rapids station and lhe Bi- I’ole 1 HVDC transmission line was
oroceeding, as was the finishing of the second large station of 1020 MW on the Nelson River at
Long Spruce and the regulation of Lake Winnipeg. The latter included some major dredging
contracts, one of which was to cut a two-mile (3.2 km) channel out of Lake Winnipeg, and another
was an eight-mile (12.8 km) channel from Playgreen Lake to Kiskittogisu Lake. There was also a
major channel excavated to get the Churchill River into the Nelson River by way of a series of lakes
and rivers. Contracts were also et for an extension of the HVDC lines to the Limestone station and
tor the construction of a new HVDC terminal at Henday, adjacent to Limestone. All of these

Kettle Rapids Generating Station: which first produced power in 1970
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contracts suffered from the severe inflation that occurred as a result of the Arab oil embargo in the
1970s, which required tough negotiations between the contractors and Hydro staff and which I was
called upon occasionally to mediate. These large capital expenditures also required significant
borrowing which, in turn, meant that more revenues were required to cover the cost of the interest.
So it became necessary to institute major rate increases although this was a common problem among
power utilities at this tlme : -

The basnc prem1se for 1:he development of the Nelson Rlver was that 1t would be less costly than the
alternative - thermal plants burning coal. I felt very strongly that the development of our natural
water resources was better than importing coal, and was also much better from the environmental
perspective since it did not contribute to the carbon dioxide problem that was, and is still, of great
concern. Time has proven this premise correct and, today, Manitoba Hydro has the lowest ‘per

kWhr’ rates in the country

In selectmg the equtpment for Bi- Pole 2, I recommended the use of water-cooled thyrlstors for the
first time in a DC line application. This later became the normal cooling method for this type of
European-made equipment. Its performance has been outstanding and has surpassed the most
conservative estimates for failure rates. It is very satisfying for an engineer to have the opportunity
to step out ahead into new territory. Sometimes this does cause problems, but these can usually be
solved and the ultimate result is progress. When things work out satisfactorily the first time, such
as happened W1th the thyrtstors for B1 Pole 2 11: is a t1me to re_| o1ce and feel proud' _

There were many notable thmgs that I could record that occurred whlle I was chatrman of Hydro
“butl w1ll mention only a few ‘F € al y the federal Department of Trade and
Commerce to part101pate in'a trade't mission to Chtna during August and September. 1973 I was the
senior power utthty officer in the delegatton whrch tncluded representatlves from assocrated
ztndustrles and consultmg firms, in addltlon o two fedcral ofﬁcxals We spent a few days in Hong
Kong and more than two weeks in China, assessing the status of its electrical power 1ndustry and
systems. This prov1ded opportumttes for Canadian ﬁrms toseek aSSIgnments in China: The resultlng
departmental report outhned our ﬁndmgs and made 15 recommendatlons o

I retumed frorn the Ch1na tr1p at a late hour onp September 18 and left thnlpeg almost 1mmed1ately

with Prermer Schreyer and the deputy mi “’1ster ofthe provmmal Department of Finance on a bond-
selling tnp to Boston, Hartford, New ‘York Chlcago Los Angeles and San Franc1sco The trlp was

successful in raising funds by the. Is fo ]

“ofthe ﬁnancrers I met durmg 1t c

I also had another tr1p to Russ1a Tt waspartofa ptoneermg expenence for Hydro, and happened this
way. Part of the construction program for the regulatton of water levels in Lake Wmmpeg was a
spillway structure that had to be built at the strategic point in the river that would make_ use of the
regulated outflow from the lake. The site was called Jenpeg ‘The log1st1cs of butldmg W
that the power plant that would eventually be bu]lt at thls site could be added durmg the co Structlon
of the spzllway, w1tl1 an overall savmg tn the prOJect cos : s well as’ in the number of splllway gates
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that would be requlred The Nelson River has many potentlal power sites, not all of which could
produce power at the same Uit cOSt. it Jenpeg ‘had not been associated with the regulating structure,
it would riot have been built ahead of more econoinical sites. To match the power-use curve, it was
necessary to increase the flow out of Lake Wlnmpeg in the late fall and winter. The head at the
regulating structure would décrease as the flow was increased, due to the distance and channels from
Lake Winnipeg, some 70 miles (110 km)- upstream This would require a variable pitch turbine
blade. A Kaplan unit at the low head of the Jenpeg site‘would have been very costly, but the bulb
turbine - which the French had pioneered - would be natural for this site. The Jenpeg installation,
however, would be the first in North America. Tenders were called and, much to our surprise, Russia
offered by far the lowest bid. ‘Hydro’s concern was, “Could they make such a unit?” Along with
some of Hydro’s enginéering staff, I visited thelr manufactunng facilities in Leningrad (now, again,
St. Petersburg) and found ‘the Ruissian ‘company -was -4 ‘sub-contractor for Nypric, a turbine
manufacturer in France, who had also bid on the bulb tutbines. ‘We were very impressed by the skills
the Russians appeared to have. They also offered a great deal of stainless steel in the design of the
units, and the price was very favourable. The staff recommended the purchase of these units and,
because I had seen their capablhtles at first hand 1-was able to help Hydro’s Board reach a
favourable decision. The installation’was a success and considerable savings were realized in the
construction of both thé piant and splllway structures.’In some years all of the water that passes
through the J enpeg channel down the Nelson Rlver produces energy C

The hlgh rates of load growth experlenced durmg the early 19705 slowed and one of the most
difficult decisions that I led the Hydro Board to make was to stop the construction of the Limestone
Generating Station in 1977. (Construcnon was resumed some six years later but, by that time, I was
a private consultant and rio longer in the chair at Hydro.) The curtailing of the generation program
and the associated additlonal transmission of energy from the north was a worry to me. This included
the reliability of the DC _system “which was carying a very large percentage of Hydro’s firm load.
If this system should fail, the province would be mostly in the dark until the lines could be restored.
So I discussed the possibility of a high capacity interconnection with Northern States Power (NSP)
of Minneapolis. A letter of intent was signed by both parties covering the installation of such an
interconnection, should the results ofour studies prove the economic value of it to both utilities. The
key to the interconnection' was the diversity of loads."NSP-peaked in the summer, while Manitoba
Hydro peaked in the winter. Hydro undertook to sell 500 Megawatts in the summer and to purchase
the same amount in the winter. One of the most 1mp0rtant aspects of this interconnection agreement
was the ability of Manitoba Hydro to buy back as much energy as it sold, and this would be valuable
in times of drought or failure of the transmission system from the north. Construction of the 500kV
line to Minneapolis began in 1978 and was completed two years later.

3 The author has noted that later, in the mid-1980s, while doing some work at the office of Préece Cardew
in Brighton, England (see page 17), he revxewed a draft of the book Power System Economics by T. W. Berrie, a
member of this firm, He noted Mr. Berrie’s mtelest in Jenpeg and ¢oncurred with his view that, when developing
multiple sites on any river for poweér production; the lowest cost site is not necessarily the best overall economic
choice, due to a number of factors.
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(My concern for the loss of high voltage lines was put to the test in 1997, long after | had left Hydro,

when a wind shear just north of Dorsey, the southern terminal of the lines, took out 19 towers in the
very early hours one moming. From an exporting mode, Manitoba Hydro 1nstantiy became an
importer, but the public did not experience any loss of power, although they were asked to conserve
it during the next few days while a temporary connection was put in place. The line to Minneapolis
proved to be a valuable back-up, as well as a means to sell surplus energy to the U.S. Market, with
financial benefits to the people of Mamtoba')

These kinds of techmcal expenences were the most rewardmg, but there were other problems that
brought me satisfaction. One such occurred when, during negotiations, Manitoba Hydro and the
International Brotherhood of Electrical Workers (IBEW) requested the services of a mediator to
resolve differences between them in order to reach an agreement without a strike. I always felt that
management should be fair in dealing wnh staff, and thls helped to reach the desired settiement.

The challenge of running a large utility also brought its share of admlmstratlve matters For example

Hydro negotiated the transfer of the last area of the province - with the exception of Winnipeg’s
inner city, served by Winnipeg Hydro until it was purchased by it in 2002 - not served by Manitoba
Hydro. This was the town of Flin Flon, which was served by the Hudson Bay Mining and Smelting
Company (HBMS) from its Island Falls plant on the Churchill River in Saskatchewan. This transfer
would aiso improve the reliability of the local system and provide some back-up for Hydro’s diesel
generating plant at nearby The Pas. The negotiation actually began not long after 1 joined Hydro in
1961. The chairman, Don Stephens, asked me to go to Flin Flon to discuss the possible
interconnection of their isolated system to Hydro. Although relations with the Company were
cordial, nothing was decided at this time. The issue re-surfaced in 1972, when [ became chairman.
I took the general manager, John Arnason, to Toronto with me for discussions with senior people
at HBMS headquarters. The company was interested since, among other things, it needed extra
power for its smelter. Arnason represented Hydro in the discussions that followed, which resulted
in the proposed interconnection bemg approved by both partles

On another level, several 1solated dlesel generatmg statlons serving the First Natlons were retired
when the areas they covered were connected to the Hydro transmission system.

Hydro developed - after discussions that included the Board-a neW simple yet di gniﬁed Iogo which,
on hindsight, has become a well-recognized symbol of the utility since it was introduced in 1975,
during my ‘watch.’ : :

In addition to serving as chairman of Manitoba Hydro, the provincial government appointed me a
member of the Manitoba Water Commission. This organization had all sorts of problems with
drainage, flooding, erosion, and so on, referred to it. I used Manitoba Hydro expetts to help me
provide some worthwhile suggestions for their solution.

I have said fhaf my appointmént as chai“rman of Manitoba Hydro was non-political.. YetI Sometimes
bad difficulty avoiding political situations. Consequently, when a change of government took place
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in the provmce in latel 977, ‘my tenure was shortened and I wis replaced in January 1979. But as I
look back on  these years from the vantage pomt of moré than 25 years of private consulting practice,
I still have an interest in the utility T was able to'motld so tha’c it could better serve the cmzens of the
province. Like most Mamtobans I am proud of Hydro S

Retxrement and Consultmg

After retmng from Mamtoba Hydro I turned to consultmg, as’ many engineers do these days, to
prov1de 1nterest and income. ] was 1mmed1ate1y asked ‘o go to Brazil on an assignment and
negotlated a’ very good contrdct for my services over the next few years. I saw a lot of Brazil while
[ was assoc1ated with IESA; the consultmg ﬁrm Wthh was then engaged on the constructlon of the
largest hydro plant 1n the world at that trme Italpu ERERRE T TS : - : :

Inltlally, Icalledr my own company Bateman Consultmg Services but in view of the volume of work
I was domg, I followed my accountant’s adv1ce and 1ncorporated 1t in August 1979 as Bateman and
Assocrates L1m1ted through Wh.lCh I occasmnally work today o o

I was offered many other a551gnments from manufacturlng and other companies,. but turned down
those in less appealing countries. T was also retained by International Engineering of San Francisco,
a division of Morrison Knudsen, and by Préece Cardéw of Brlghton England. During the 1980s, as
I continued to consult in various parts of the world, 1 also partrclpated in, and presented papers to,
the World Energy Conferences Inthe' 19805 1 served three tetms of three years as a adjunct professor
in the Umversrty of Manitoba’s Department of Electrical and Computer Engineering. In 1987 I was
asked by Hydro Quebec to chair an intérnational advrsory committee dealing with the planning,
design and operatlon of the DC line from its northern generation point at James Bay to a point near
Boston. ThlS assrgnmcnt concluded in 1992 Thereafter I d1d not aggresswely seek new work and
only took on Jobs that held specral mterest N TR =

Professnonal and Techmcal Orgamzatlons

As mentloned earliet in this’ paper I]omed the Englneenng Instltute of Canada (EIC) as a student
member in 1941. After joiriing Winnipeg Hydro in1942;1 became involved with the Electrical
Section of the Winnipeg Branch, presented papers to it, and became its secretary and later chairman.,
1 also served in the early 1960s as vice- presrdent for the Western Region, after which I found my
duties at Manitoba Hydro precluded further participation. I became a Fellow of the Institute in 1974
and a life member in 1984. I joined the Executive Committee of the Life Members’ Organization
(LMO) in 1985, taking the chair in 1999. The’ LMO became a member society of the Institute in
September 2002. Its name was formally changed 1 in May 2003 to the Canadian Soc1ety for Senlor
Engineers (CSSE), of which I became the founding pre31dent L : .

I joined the Association of Professmnal Engmeers of Manltoba APEM - now APEGM w1th
Geoscientists added - in 1948. In 1952 I was elected to its Council. This coincided with increasing
responsibilities at Winnipeg Hydro, so I was very busy! One of the advantages, however, was that
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Don Stephens, the founding Chair of MHEB, was also a Council member, and [ got to know him
well. In 1958, Iwas elected president of APEM, but this was my last year on Council as wanted
to concentrate on my career. I did, however, serve on several committees, and was made an honorary
life member in 2002,

My interest in technical societies - and the presentation of papers to them - became international. In
1968 1 was named Canadian representative on the CIGRE (Conseil International des Grands
Réseaux Electriques) Study Committee No.14, which covered DC links. This prestigious position
gave me (and Manitoba Hydro) access to the leaders in the world of DC transmission. I attended and
participated in the 1970 conference in Paris and in those that followed. In 1975 I was elected its
chairman. [ had invited this committee to meet in Winnipeg in the spring of 1976, and this was the
largest gathering of highly skilled technical people in DC transmission to meet up until that time. I
chaired the committee meeting and the symposium that was arranged in conjunction with it. This was
the first such ‘joint’ meeting that CIGRE had held, and there was some criticism as a result.
However, a special meeting was held in Rome in 1979, which I attended, and which established
criteria for symposiums - patterned after the event [ had staged in Winnipeg! What had happened,
apparently, was that - as a relative newcomer to the organization - I was not familiar with ‘the rules.’
I had imagined that an accompanying symposium would be a worthwhile event, History has proven
me right. In September 1976, and again in 1978, I presided over the Study Committee meeting and
symposium in Paris, which was attended by close to 2000.

My chairmanship of Study Committee No.14 was the first time a Canadian had been elected to chair
one if CIGRE’s prestigious commitiees. It gave me a seat on its Technical Committee, which
included the chairs of all 20 of its committees. In 1979, Ihad also been elected to chair the Canadian
National Committee (CNC) of CIGRE, which gave me a seat on the Administrative Council along
with the representatives of 44 other member countries. I realized that this Council had never met
in North America and sought support to invite its members to Winnipeg. This came unanimously
from the CNC members. Invitations were issued for the Council to meet here in 1983. It was a very
successful meeting with arrangements that included a reception by the Governor General, the Rt.
Hon. Edward Schreyer, at Lower Fort Garry, which dates from the late 1820s, followed by a dinner
cruise through the locks to Winnipeg. Istill hear favourable comments on this meeting. Even so, the
Council has not met again in North America. Through CIGRE, I made many good engineering
friends from many parts of the world

AEErk
. Credits

Credit for the power plant photographs used.in the tc;xf of this paper, and tfor the map that precedes
the Appendices, belongs to Manitoba Hydro.

foof ok o ok
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Appendix 1

The Electrical Supply Industry in Manitoba:
A Brief Hlstory

Manitoba 1s often referred to as the ‘Electrical Province.’ This is discussed in some detail in the
paper I presented to the annual meeting of the Canadian Electrical Association in Banff, Alberta, in
1974, and is the first one listed in Appendix 3. It was one of a series presented annually to the CEA
by a provincial electrlcal executive.

In 1882, the first street llghts illuminated Maln Street m Wmmpeg Following this, prlvate xndustry
supplied the growing demand for electric power. A small thermal generating station was built in
1885 on Assiniboine Avenue, near Main Street. The first hydro plant in Manitoba went into
operation in 1900 on the Minnedosa River, approx1rnately one and one-half miles from where it
flows into the Assiniboine River. It was dismantled in 1924, The first large scale hydro plant was
at Pinawa, on a by-pass channel of the Winnipeg River, and was put into service in 1906 by the
Winnipeg Electric Company (WEC). This plant was rated at 22,000 kW and operated with a 46-foot
(14 m) head. It was dismantled in 1961. Its operation resulted in power rates being reduced from the
prevailing 20 cents to 10 cents per kilowatt-hour - which the city aldermen still thought was
excessive!

Alderman John Cockburn acquired the water rights for the Pointe du Bois site on the Winnipeg River
and transferred these to the city of Winnipeg. This site was developed into what is now the oldest
plant still operating on the Winnipeg River. It has a 46-foot head and a rated capacity of 72,000 KW.
The public referendum that approved the construction of this plant promised power for the consumer
at three cents per kW hour for the first 50, and at one cent for consumption greater than this. When
the first power was delivered from Pointe du Bois on October 16, 1911, a real scramble took place
to connect customers Needless to say, WEC matched these rates to maintain its customer base.

The industrial load was coveted by both the newly created City Hydro - later re—named Winnipeg
Hydro - and the private Winnipeg Electric Company. Injunctions to prevent raiding each other’s
customers were common, but these were only available on working days. It was not uncommon for
Wmmpeg Hydro to build a line into an industrial customer in the city, beginning on a Saturday
morning, and connecting the customer on the Monday mommo This raiding resulted in parts of the
city becoming unsightly, with poles and wires criss-ctossing the streets to supply customers.
Eventually, saner minds prevailed and, as a result of a case that went all the way to the Privy
Council, WEC and Hydro were ordered to share poles. Each pole had space for primary and
secondary cross arms for both utilities. This sitnation prevailed until the power industry was
rationalized in 1955 and competition in the city of Winnipeg ended.

The Government of Manitoba decided to supply power to the rural areas of the province b.y. .cre'ating
the Manitoba Power Commission (MPC}) in 1919. Initially, it supplied power to the municipalities
which, in turn, sold it to their residents and commercial users. The Commission purchased power
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from Wlnmpeg I-Iydro begmmng in 1939 but swuched to the prlvate company in 1931 because it
had reserved 30 MW of power from the Seven Slsters site at the time the government granted the
water rights there to WEC. Also ‘in 1931, the’ govemment passed legislation® ‘that gave the
Commission the right to deliver power to uitimate users, by-passing the municipalities, although
these st111 prov1ded power for such uses as street l;ghtmg

Begmnmg in 1919, the Manltoba electncal Supply mdustry 1ncluded three ut111t1es Wmmpeg

PR

Following World War II, the government undertook a farm electrification program. Neither WEC
nor Hydro could guarantee to supply electricity to the Commission to meet this growing load.
Consequently, the government created the Manitoba Hydro Electric Board (MHEB) and proceeded
to develop the Pine Falls generatmg station on the Wmmpeg River to meet the anticipated load.

The first members of the Board were appointed in 1951 and in 1953 it purchased the Winnipeg
Electric Company. Discussions on the ratmnahzahon of the industry were also begun with the czty
of Winnipeg and the Manitoba Power Commission. These discussions resulted in an agreement in
1955 whereby Winnipeg Hydro gave up its distribution loads outside the city boundary to the
Commission. The Board gave the WEC’s distribution load within the city to Winnipeg Hydro and
ouside of it to the Commission. The 1955 city boundary remained the service area for Winnipeg
Hydro for the next six years in spite of the amalgamation of adjacent municipalities with the city of
Winnipeg. In 1961, the provincial government revised the Manitoba Hydro Electric Board Act and
joined the Board with the Power Commission to form a single supply agency, which became known
as Manitoba Hydro (MH). This arrangement continued until 2002, when the Board bought the
Winnipeg Hydro system. One utility then covered all the electrical needs of the province.

The load growth that began with the farm electnﬁcatlon program continued well into the 1970s. By
1955, it had led to the full development of the hydro potential of the Winnipeg River. Two thermal
coal fired generating stations were built at Brandon and Selkirk to help meet the need for power.
They were followed in 1965 by the development of the Grand Rapids station on the Saskatchewan
River, where it empties into Lake Winnipeg. It provided the largest head in Manitoba, at 120 feet
(37 m), and the largest Kaplan turbines in North America were installed in it. Also around this time,
the Kelsey station was built by MHEB on the Nelson River to supply power to INCO’s new mine
at Thompson. It was originally isolated, but was later connected to the Manitoba Grid. The first large
plant on the Nelson was at the Kettle Rapids site, built for service in 1970, followed by Long Spruce
and Limestone. The capabitities of these planis are given in Appendix 2.

Interconnections with adjacent provinces and states in the U.S. began in 1956. The first - to
Northwestern Ontario - was an isolated system. In 1960, another was added to Saskatchewan,
between Brandon and Estevan. In 1970, the first interconnection with the United States was
completed. It was followed, by 1980, by other interconnections to Ontario and to Minnesota, using
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a 500 kV line to Minneapolis.I. paruczpated in the discussions and agreements on all of the
interconnections that were placed in'service between Mamtoba Hydro and the adjacent provinces
and states from 1960 up.until the aneapohs tie hne whlch was begun before retlred from Hydro
but was not completed until 1980 -

Finally, I should mention that Pubhc Affans at Mamtoba Hydro (PO Box 815, Wmnlpeg MB R3C
2P4) has published a number of parnphlets and booklets descnbmg its present components

'..***** ,
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Appendix 2

“ 1 Plectrical Supply Units in Manitoba:

‘Generating Stations and Capabilities

Interconnected Capabilities:

Station o ;L'oca'tibri 1 Number

Manitoba Hydro:

Hydraulic-
Great Falls© '~ "Winnipég River G
Seven Sisters Winnipeg River 6
Pine Falls Winnipeg River 6
McArthur Falls ~ Winnipeg River -7 '8 -
Grand Rapids ~ Saskatchewan River = 4 -
Kelsay Nelson River 7
Kettle - Nelson River 12
Jenpeg NelsonRiver = " 6-¢
Long Spruce  Nelson River * .~ 10 -
Limestone Nelson River 10
Laurie River (2) Laurie River 3

Winntpeg Hydro:

Hydraulic - _ _

Pointe du Bois Winnipeg River 16
Siave Falls Winnipeg River 8
Manitoba Hydro: ey g
Brandon 1

2

Selkirk

Total Interconnected:
Isolated Capabilities:
Manitoba H.ydrt_.)':_ |
Four Diesel GS -

Total Generating Capability:

Winter
Capability
(kW)

130,000
154,000
87,000
54,000

472,000

211,000
1,228,100
- 97,600

1,007,700

1,347,100
10,800

- 75,600
67,400

+ 97,500
135,200

5.175.000

9,615

5,184,615
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Appendix 3.
Partial List of Publxshed Papers by Leonard A. Bateman

1. The Manitoba Electrical Unl zrzes Story, presentcd to the Canadxan Electrical Association, Banff,
Alberta, June 1974

2. Future Generation & Major Transmz‘ssz’oh]brtManitoba 's Power Requirements, presented at the
meeting of the Engineering Institute of Canada’s (EIC’s) Winnipeg Branch Electrical Section, March
1959 _

3. Long Range Hydro Planning for Manitoba, presented at the 74" EIC Annual General Meetmg,
Winnipeg, May 1960 .~ e L

4. Speed Regulation 'T ests on a Hydro Statzoﬁ Supplyi}ég a'n'lss‘.ol.a'ted Load, with L. M HOvey,
presented at the Winter' general meeting of the Amerlcan Insutute of Electrical Englneers New York,
December 1961

5. Forward Plannmg Studzes Involving the Ecom)mzc Full Supply Level of Grand Rapzds
Generating Station of Mamtoba Hydro, with K. Renger, presented at the EIC Annual General
Meeting, Montreal }962 : . :

6. On Im‘erconnectzons, presented at the Spring Meeting of 'the (:janad‘ién' Electri‘cal “'Ass“eeiét_ion,
Vancouver, March 1965

7. Manitoba’s DC Transmission System, presented at the Area Power Conference, aneapohs
November 1967

8. The +&- 450 kV Direct Transmission System for the Nelson River Project, with L. S. Butler and
R. W. Haywood, presented at the CIGRE International Conference on Large High Tension Electnc
Systems, Paris, France, June 1968

9. Manitoba’s Power Resources presented at the World Power Conference, Seventh 'P.lenary
Sesssion, Moscow, August 1968

10. Nelson River DC Transmzsszon Project, withR. W, Haywood and R. F. Brooks presented at the
IEEE-EHV Symposium, Montréal, October 1968

11. Energy Transport Requirements in the Future Nuclear-Elect; ic Age, with W. J. Tishinski,
presented at the World Energy Conference, Ninth Plenary Session, Detroit, October 1974 o

12. The Story of the Nelson River, presented to the EIC Congress, Winnipeg, October, 1975
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13. The Integrated Powerhouse, with H. R. Hopper, preseﬁted at the EIC Congress, Halifax, October
1976

14, The Challenge of Economic Development of Canada’s Low Head Hydro Potential, with others,
presented at the World Energy Conference, New Delhi, India, September 1983

15. 4 Reflection on Past Decisions, AC or DC Transmission for Nelson River and Churchill Falls,
presented at the Fourth International Conference on AC & DC Power Transmission, Institution of

Electrical Engineers, London, England, September 1985

16. Canadian Pioneer Development in HV Electric Transmission, presented at the Canadian
Engineering Centennial Convention, Montréal, May 1987

To the above should be added: two presentied but unpublished Opening Addresses, one to the
International Conference on DC Power Transmission, Montréal, June 1984, and the other to the
Conference on HVDC Power Transmission, Montréal, October 1986; and many unpublished talks
and panel discussions on a variety of subjects, ranging from education, management, hydro
development, electrical engineering and nuclear energy.

o 3k ofs ok o




