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HYDRO-ELECTRIC DEVELOPMENT.

The operation of the Government hydro-electric installations continues to he
most suceessful, and the financial results for the year under Ieview were again very
satisfactory.

Operating Results,

North Island System.—The plants at Arapuni, Waikaremoana, Mangahao, and
Horahora have been fully operated throughout; the year. Some assistance from
various loeal plants—principally the King’s Wharf Station, Auckland, and the
Evans Bay Station, Wellington—wag necessary dwing the autummn and winter
months to meet the ever-increasing demand for power.

The result of the vear's operation was as follows :—-

£
Capital investment at end of year . - 10,429,240
Revenue . .. .. . 1,828,499
Operating-expenses - . .. o 368,015

S

Balance .. .- . o £960,484

The balance has heen used in paying £345.207 for interest, £15,477 to the
Depreciation Reserve to bring it up to the statutory limit of 12} per cent, of capital,
and £418,552 to bring the Sinking Fund up to statutory requirements, The balance
of £181,248 has been transferred to Reserve Fund.

The Reserve Accounts established in connection with this scheme show that
£1,081,075 has been credited to Depreciation Reserve, £1,159,820 +o Sinking Fund,
and £181,248 to the Reserve Fund.
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South Island System.—The plants at Lake Coleridge, Waitalki, Monowai, and
Arnold River have also been operated successfully. Throughout the year it was
found practicable and necessary to carry out extensive maintenance-worls and to
effect minor alterations to the two labbes plants which, before being taken over by
the Government, were constructed and controlled by local authorities,

The year’s operations resulted as under -

£
Capital investment at end of year . - 6,936,918
Revenue .. .. .. . . 613,612
Operating-expanses . . . . 174,959
Balance .. . - . £438, 653

The balance has been used in payment of £246,919 for interest, £194.931 to
the Depreciation Reserve, and £66,802 to the Sinking Fund.

The various Reserve Accounts established in connection with tlis scheme show
that £755,026 has been paid to the Depreciation Reserve, £417,604 to Sinking Fund,
and £87,199 to Reserve Fund. There 1s still a deficiency of £252 671 as against
the statutory requirements of Sinking Fund.

Summarized Postion - Percentage earned on Operating Capital after paying
Working-ewpenses.

Percentage

i OAWr,?.gB Gross Working- Net N :ff ?1‘332];1%30

T ggr‘? g Revenue. expenses. Balange. to Operating.
pital. capital,

£ £ £ £ | Per Cent.

North Island system 9,305,621 | 1,328,499 | 368 ,015 | 960,484 10-3
South Island system 6,707,298 613,612 | 174,959 | 438,653 65
Totals .. 116,012,914 1,042,111 ! 542,974 1,399,137 87

The general position to date is that the Electric Supply Account has been able
to meef all operating and interest charges, has provided the statutory requirement of
£1,836,101 for depreciation, and, in addition, has provided £1,583,094 towards the
statutory sinking-fund requirement of £1,835,764.  In addition, £268,447 has been
paid to the Reserve Fund from profits from time to time. In other words, the
electric-supply system as a whole has paid all operating and interest charges and
provided £3,687,642 in reserves, of which £1,079,348 has already been utilized for
the paying-off of loans which formed part of the original capital. There are,
however, still to be met arvears of sinking funds amounting to £252,671.

Construetion.

The demand for electrie power still continues to increase, and some difficulty
has been experienced in meeting all requirements during the months of peak
loading. However, work on additions to existing plants and on new installations
Is proceeding as rapidly as possible under present conditions.

At the main Waikaremoana Station the third unit of 20,000 k¥W. has been
completed and is now operating, whilst work on the tunnel and other features of
the new development scheme below the main station has been actively prosecuted.

At Arapumi, tunnels for the two additional 21,000 kW . units have been driven,
and 1t is expected that the installation of the machines will be commenced during
the current year.

A contract has also recently been let for control worlks at the outlet to Lake
Taupo for the purpose of regulating the amount of water that may be available
for power-generation at Arapuni and any other power-plant that may be built on
the Waikato River. .

- Work is also proceeding on the new power-station at the Ralkaia River, which
will use water from the Rangitata Irrigation Race.
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Of the new 15,000 k'W. units at Waitald, one is practically completed and the
installation of the other is well forward.

Necessary works in connection with additional transmission-lines and sub-
stations to meet increasing demands for power have been continued throughout
the year. On the Cobb River construction work on a hydro-electric scheme was
started by a private company for the purpose of providing power for industrial and
general requizements in the Nelson, Motueka, and Golden Bay districts. However,
the Government considered it advisable to take over the company’s enterprise and
to complete the development itself Negotiations have been finalized, and this
scheme will therefore he completed by the Government, and it is anficipated that
it will be ready for operation within the next exghteen months.

The present unsettled conditions have caused a certain amount of delay in the
supply of plant and materials from abroad, and it is still uncertain as io when
receipt of some of the important plant items may be expected. The same difficulty
of uncertainty in respect of supplies of materials has in recent months retarded the
extension of the reticulation work carried out by the various distributing authorities.
At present all applications for extensions must be reviewed and approved by the
: Electricity Controlley appointed by the Minister of Supply, and in order to conserve
e materials for essential work it has been found lecessary to require local authorities
') to defer in the meantime certain extensions which would have absorbed comparatively
large quantities of material for serviees that could be reasonably met by some other

means.
L4
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CHIEF ELECTRICAL ENGINEER’S REPORT.
For full text of the above report, refer to Public Works Statement 1940,
Appendix D, pages 64 o 82 inclusive.
REGISTRATION OF ELECTRICAL WIREMEN.

The statistics for the year ended 31st Mazrch, 1940, are set out below (the
figures in parenthesis are for the previous year) :—

Number of meetings . . . , ‘ 1T (18
Repistrations—
Inspectors . : . . .. 38 (BY)
Wiremen—
Tul zegistration . . , - .. 133 (11B)
Limited registration - . . . o 85 (9T)
Provisional licenses . . . o B (3
Temporary permits . . . : ‘ 18 (18}
Examinations—
Wiremen's—
Candidates—
Written part . . . . .. BT (449)
Practical part . : 3565 (311)
Pagsed—
Written part . . .. 180 {110)
Piactical part . . . 183 (164)
Highest marls—
Written part . . , . ‘ 91  (89)
Practical poart o . . . o83 (91)
Servicemen’g
Candidates—
Writter part : : : .. 113 (108)
Practical pazt - : . : 99 (82}
Passed—
Written pai ‘ . : . .o 38 {Bd)
Praciical part . . . . .. 80 (B2)
Highest marks—
Written part . : . 89 (843
Practical part . . . .8 {9
Defective worl reports - . ot (17)
Endorsements made ‘ . . 2 (3
Endorsements removed . . . . ‘ 3 (3
Breach of Act reports . : - . B9 (10%)
Prosecutions authorized . . . ; : 36 (59)

INTRODUCTORY REMARKS CONCERNING TABLES PREPARED RBY THE CHIEF
ELECTRICAL ENGINEER.

For reasons of economy in paper, the usual number of tables is not being
published for the year ended 31st March, 1940, Tables VI, VII, VIII, XII, XV,
and XVI being omitted.

This edition contains :—

Table I—P.WD. System: Capital Outlay and Results of Operation.
. IL—P.W.D. System : Analysis of Capital Outlay.
" IIL—P.W.D. System : Working-costs.
. IV.—Gross Financial Results, North Island System.

. V.—Gross Financial Results, South Island System.
. IX ~Populations, Constumers, Route-miles, &c.
” X.—Results of Generation and Distribution.

v XI.—TFinancial Results of Operation.
»»  XIL—Derived Averages from Tables IX, X, and X1
X1V .—Ranges, Water-heaters, and Milking-machines.

The statistics and information usually compiled under the headings “ Local
Llectrical Supply Systems,” “ Broken Wires and Poles,”  Growth of Load,”
“ Electrical Accidents,” and *“ Electrical Tlires ” have been condensed and summarized
as follows :—
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A. CONDENSED STATISTICS, 1939-40.

[ i
— ' R 1940 ! 1830 Tnerease or Deerense
f i
(a) Instolled generating-capucity (main stutions) W 209,416 279,826 +4- 10, 400%
{0} Installed generating-capocity {standby) . kW 100,539 09,516 41,023}
(¢} Totel conneeted tond . . W 2,152,201 1,904,967 4 247,234
(d) Consumers ‘ No 420,854 207,316 +19,038
(e) Units gold per capita ‘ ‘ . Nao. 837 Tdd 43
{7} Units gnld per consnmer ‘ No. 2,877 2,722 +- 155
{7} Route-miles of main and distribution line RAL 27,358 256,082 1,375
(/} Consumers per route-mile . No 15 58 15-G8 —01
(7} Sales per route-mile . : ‘ Units 16,784 42,877 44,107
() Miles nf conduetor in service . . Miles 134,603 126,007 -+ 8,506
(&) Broken poles 1eporterd . . No 303 406 —13
{}), Broken wires repoited ‘ . No 1,197 1,513 —316
() Wectiical Ries reported . . . ‘ No 25 23 +2
() Telectaical ageidents reported - : No 48 49 w1
(10 futaly (17 Intal)
{0) Electric rangrs installed .. . . No. 92,323 78,702 413,621
{p) FElectzric water-heaters installed . No. ing,n48 01,711 10,237
() Eiectric milking-machines installed No. 27,183 24,851 42,332

* Includes now wnlts at Tuai, Kalkours, and Pleton, but not new 1000 W unlt ot Walrun Falls put inlo opewntion subsegaent to
Mareh, 1940  Inciudes reconditioned LOOO LW set nt Wanganul.

B. Summarized Resulis of Operations for Year ended 3ist March, 1940,

e — E Water. Steam Gos 0it. Yotai
1. Number of main stotions .. | No, Bd{a) 1{t} B{c) 41
2. Installed capacity (muin plant) W 208,129 750 537 209,416
3. Number of stamdby plants .. | No. 15{d) 10{e) 3(S} 28(g) 51
4. Installed capoeity {standby plant) . KW, 3,638 77,1580 1,16t 18,600 160,539
3. Number of consumers . . No. 421,967 3,548 898 424,804
G. Connected load o . 1 kW 2,188,876 11,801 .. 1,434 2,152,201
7. Units genernted No. 11,671,501,539 [56,421,042 218,871 | 5,072,668 1,633,937,115
A ~ N |
8. Units sold to censumers . .| No. 1,276G,507,347
9. Percentage of non-pmroductive units .| % 21 60
1. Total operative capital (including distri. | £ 39,273,242
buting systems and standby plant)
1. Total capital per kilowatt installed | £ 098 -20
(including distributing systems, &e)
12 Annual wotking-costs . A 1,758, 800+
13 Annual working-cost per unit under | o, G-330
seetion §
4. Amnual cepital costs (interest, sinking | £ 2,862,803
fund, and deprecietion)
15. Aznunl capital cost per wunit under | d 0489
seetion §
16 Annual capital costs as percentage of | 94 678
capital
17. Total anminl eosts (section 19 plus | £ 4,421,702
section 14)
18. Total nnnwal cost per wnit under seetion§ 1 d. 0-829
19. Total annuel revenue (from retail male | £ 4,990,112
of electricity)
20. Average revenue per unit {from seetions | d 0-937
19 gnd 8}
21. Gra'ss]; revenua {excluding rates and bullk | £ 5,125,704
snles) )
22. Net profit (section 2t Jess section 1 .18 T04,002¢
23. Ratic of working-costs to gross revenue | 9, &t -31
(section 12 and section 21)
* After dedicting cost of power purchased in bulk 1 After approprintion of £485.955 to Pullic Works Trepartment, Sinklng Fuud
Accoant not deductad in previous stnmunaries.
NOTES i— Man Brarioss

{1} Hydro-clecirle :  Azapuni, Horahora, Muangahas, Komary, Whaiknremenana, Colerldge, Waitaki, onewnl, Arnold Tiver, Gelden
Bay, Marlberough, Otapo Certral, Toranaki, Tovict, Wainiea (2), Wairere. Dunedin, Queenstown, Ruetibl, Xoss, Tailmpe, Taurangn (2},
Westport (4), Knpongn, Murchisen, Leriker], Wanierf ¢2). Reefton, Walrua Falls, Westland Power. Tig (2)  Total, Qi

Uy Stenm: Nelson, Total, 1

(e) Oil: Pleton, Kaikoura, Tawa, Eohmkohu, Reefton, Rawene Teta}, 6.

BTANDBY PraNy
d) Hydro-elechriv: Akaron, Havelock North, Fuirlie, Hawera, Onmnry, New Piymouth, Ohakune, Patea, Ploton, Ruetihi, Rolorug,

s
l"nun(mmlui[, Te Avolin, Thames, Whaintane. Totad, 15. )

(¢) Steam : Huntly. Auvcklnmd, Wangaeul, Chrlstefnroh, Dumedin, Inverenrgill, Nelsen, W eilirpton, Portinnd, WV estinmd Power, Itd
{since Lransferred to Kadnpoi Woollen Co ¥ Totat, 10, X

(f} Gos: DPulmerston North, Faihupe, Westport (k). 'Fotal, .

(7 O1l:  TPeurose, Dolson, Ifastings, Bienheiny, Opunake, Gisborne, Fawera, Kohuliotut, Metucka, Murchison, OQamars, Danedin,
Polmerston Nosth, New Flymouth (slace Wansferred to Walowrn), Napier, Ohakune, Paten, Thames, Knwier), Reelton, Queenstown, Weatlam
Power. TLid,, Rangiora,  Total, 23.

(h) Westpors Borough since Hulied up for bulk supply from Dennfston on 3th Pecemlior, 1940
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Tape L—Suamary orF Tivancian awp OpsraTivg SiaTisTics ror Nomrm IsLanp Anp Souvrn 1stanD
BrEcTRIC-POWER SYSTEMS POR TEE VRAR ByDING 3)sT Manon, 1940.

Nore— North Island system " includes Arapuni-Herahora-Mangnhao-Waikaremonna all interconnected. “ South Istand gystom
includes Lake Coleridge-Waiteki-Southiand-Arnold River {Weatland) all interconnected.

203016 ' 1436-40
—_ (SIxth Year). {SIxth Year),

{a) Financial,

(1) Capital outlay— (4} Capifal charges—continued.

Agsets in operation— £ Depreciation~— £
North Island system - 9,832,112 North Jsland system .. . 15,477
South Island system . : 6,727,860 Bouth Island system e . 124,931

e —
Total nssets in operation e 16,339,972 Total capital charges for year .. 732,534

Apsets not in operation— (5) Tetal cosis for year .. . e 1,275,508
North Isiend system o .- 97,128 S
South Islond system .- . 209,057 (6} Net profif for year—

North Islend system . - {99,800

Tatnl agsets not in operation . . 1,006,185 South Island system . . 86,802

Total capital outlay .. . 17,366, 157 Total profit for year .. s 666,602
{T) Aecumulaied Depreciaiion Reserve—

(2) Revemue for year— " Notbh Island system . . 1,081,073
North Islend system . . 1,328,480 | South Tsland system . 755,020
South: Feland system - - 613,612 § e —

Totn] Depreciation Reserve .- 1,830,101
Total revenus for year . 1,042,111 e
(8) Aecumulaled Sinking Fund..—
North Island system .. s 1,150,820
South Tsland syatem .. e £17,605

(3) Costs— i ‘ e

Working-costa— Total Sinking Fund Reserve .. 1,577,425
North Island systom . . 368,015% : e
South Island system e - 174,959 Arrears in Sinking Fand payments not

yob appropriated-—
Total working-costs for year . 542,074 North Islend aystem ca - Nil.
South Island system . - 252,671
{9) Reserve Fund— .

14) Caplial charges— North Island system - . 181,248

Interegt— Bouth Island system .- iy 87,189
North Island system ‘ . 345,207 e
South Island system - . 248,919 [ Totel Reserve Fund .. . 208,447

* Ineludes 205,344 standby charges

{ Continued on nex! page. }
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]
aly
i
Tanie I—SuvMmary oF FINANGIAL aND OpeRATING Sratistics ror NorTE Isranp avp Sourr Tsrane
BLECTRIO-POWER SYSTEMS FOR THE YEAR ENDING 3lsT Marcsm, 1940—continued.
, Norz~—*Notth Island system * includes Arapuni-Horzhora-Mangahao-Waikaremoana all interconnected, **Souty Yaland system ¥

includes Lake Coleridge-Waitaki-Southland-Armold River (Westland) all interconnected.

193040 i 111040
R (Sixth Year). - {3ixth Year),
{#) Operating Results.

Maximum load (kilowatts) Revenue—

North Island systern . . . 218,300 Per kilowntt (system meximum}— £
South Teland system - . . 76,160 North Isinnd system . . 608
South Istand system §-00

Average lend (kilewai{s)~ . Per unit generated— d.
North Island aystem - . . 124,853 Noith Tslend system 0-202
South Island system - . . 42,198 South Island syatem 0-398

Per unit distributed-—

Average lead factop— Per Cent. North Island system 0.323
North Tslend system . . - 57-1% South Island system 0-482
South Islend system .. . . 55-41 Per unit sold—

SNnr.tlllx Isllunal system . v " 0325

Units ouiput— Units. outh Island systom . . . 0-489
North Island system - .. .- 13,083,708,158
South Island system . . . 369,058,516 Working costs—

. o Per kilowatt (system XM e £
Combined . . o 11,468,366,073 North Island system 1-89
e South Island system 2-28
Uf}{!)}S‘ngtTllgﬁiEdm Per unit generated... d.
nits sole— North Island syst (0808
North Iglend system . . . 081,288,359 Sooég;]: I:]igd :istg:i 0-1136
South Islend system . . . 311,234,819 Per unit distributed—
. North Isiend system 0-0BO4
Combined : - -~ |1,202,522,078 South Islend system 01375
. o Per unit sold—

Unils unsold (station auxiliaiies, &o. ) Nozth Island system 00900
North Island system . . 6,211,103 South Ieland system 0-1304
South Taland system . . .. 4,050,064 |

. i Capiial charges—
Combined o ot o 10,261,857 Per Kilowatt (system maximuom)— £

] s g T . ) North Isiend syatem 1-65

To;;sit:mmts distributed, North Talend | 087,499,552 South Tsland system £-85

; R -  no Per unit generated— d,
I‘otu.ltnmts distributed, South: Island 315,284,083 Notth Tsland system 0-0791
Bystem South Island system 0-2414

Per unit distributed—

R North Island system 0-0877

Line losses— o .
Transmission— Units, Tor Cont. Pﬁi['i‘:!:}!].% izll?llli system 0-2623

North Island system . 105,450,911 9- 04 Noith Island system 0-0882
South Tsiand system . 43,844,488 11 86 South Teland systom 02063
(‘(. Combined .. - | 149,285,300 Total costs—
’ Per Idlownth (system maximum)— £
Distribution— North Island system ‘ 3-34
Notth Island system . 157,605 0-069 PB??EE;; éﬂﬁéﬁfﬁ ;E.m LA éﬁi
5 .85 . M
South Island system . 10,529,044 285 North Island system o N - 01599
. Scuth Island system . e ‘e 0-3560
Combined .. - 11,286,739 . Per unit distributed—
. . - North Island system G-1771
roItulI 113(: Iosi‘ses, North | 166,208,608 871 South Tsland system 0- 4299
slant gystem Per unib sold—
; : ) r ok . o North Istend aystem . . . 0-1782
l‘olt;u;(?cs;ﬁ;ﬁf; South | 54,873,532 uo South Island system .. » | 0357

* Retall distrlbution losses fn Bowthiund aren 2378 per ceni,

3~—Hydro.elestric.
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Tapre IL—ANALYSIS oF Caprrar Outiay 48 AT 3lst Marom, 1940,

North zland System. South Ishnd Sysiem. Combiney
Totais
Headwurlks and power-stations— Headworks and power.stationg—

Land, fencing, and roading— £ Tand, fencing, and roading EH ¢
Arapuni ‘ . 110,842 Coleridge . . 24,385 ‘
Horahorn 3,208 Whaitaki . 48,441
Mengaliao 72,130 Southland | .. 12,926
Waikaremonna 67,303 Ainold River {Kaimatn) 1,455

e, e 90 4

Headworks— Headworl:s— 339, 401
Arapuni 1,284,055 Coleridge 651,730
‘Horahora 151,527 Waitali 1,073,5%

Mungahuo 844,314 Southlpnd .. 86,815
Waikaremonna 145,468 Arnold River {Kaimate) 107,132
oo Lower development 320,220 el 4L BGT, G0
Generating-station, buildings, and villag e Genelnting-sbution, buildings, and village—
Aropuni . . ‘ 431,238 Coleridge . 160,732
Horahora 61,353 Waiteln 470,482
Mengahao 176,735 Southiand . 43,184
Wailaremoana 180,628 Arnold River (Knimata) 8,617
. . R . . e 1,472,090
Generating plant and machinery— Generating plant and machinery—
Arapuni e 702,073 Coleridge . 184,622
Horehorn 06,201 Waitala 306,280
Mangaheo 189,071 Southlnnd 60,037
Wailkaremoana, 270,425 Ainold River (Kaimata) 26,108
e | 1 844 8
Auxilinny stations (three)—Penrose, Huntly, 81,308 | Auxilinry station {one)—Dobson {ex Lyttelion) 136,445 820
Grand Junction e e 217,844
Transmission and distribution— Transmission and distribution—
Primury distribution— Primury distribution—
11 k&V. lines . 53,602 11 V. lines .. 535,087
33 V. lines .. 33 KV lines 89,002
50 V. lines . . 434,34) 50 kV. lines .
66 kV. lines .. . 86 V. Jines 626,080
110 V. lines .. 1,516,508 11 &V lines 351,075
Becondary distribution Secondary distribution 418,005
: : ‘ BEE— et 3,846, 280
Substationg-— Sabstations—

1} kV. subetations 12,852 11 V. substations ..

33 kV. substations .. 33 kV. substations 28,669

60 &V, substations 303,366 50 kV. substations ..

66 kV. substations .. 068 kV. substations 411,973

110 %&V. substations 952,062 | 110 kV . substations 250,277
- 1,906,180
General— | Genergl-—

Genern] offices, garages, stores, and other 64,820 Genernl offices, parages, stores, and other 21,572
recommodation accommodation

Telephone services . . 81,078 Telephone services . .- 70,214

Explorations and preliminary surveys; 825,081 Explorations and preliminary surveys; 531,930
engineering, office, and genern] expenses ; engineering, office, und genera] BXpenses ;
charpges and expenses of raising loans charges and expenses of reisitg lorns

Interest during construction 083,600 Interest during construction 481,205

3,060,372
6,086,918 |
Grand totals 10,429,240 17,306,168

Tapie JII-—Ormraming or Worxmve Costs ¥orR YEAR ENDED 318T Maros, 1940,

North Island System. Bouth Island System.
— Cosh per Unit, Cost por Unit,
Cost. Cost.
Generated. [Bistributed.| Soie. Generated. Distributed.: Sold.
£ d, d. a £ d. d. d
(¢} Hydro stotions 61,724 | 0044 - 30,030 | 0-0188 .
(&) Tuel stations . . 343 - 12,81% | 1-9949
(c) Auxilinry stations, power pui- | 168,943 | 0 6107 338 7 2-7674
chased, and standby provision
, 231,010 I 00507 | 00561 | 0 0565 43,185 | 00280 | 00839 | 0 0344
{d) Tranamission and communications L7761 00070 | 0 0077 | 60078 17,281 | 0 01121 0-012G { 0 0138
(e) Substations . . 34,422 1 0.0076 | 0 00B¢ | 0 Q084 20,672 ) 00134 | 00183 | 00165
(f) Distribution .. 2,040 1 00004 | 0-0006 | O 0005 19,474 | 00126 { 0-0152 | 0 0155
{7} Bystem operations .. 13,827 1 0-0030 | 0-0034 | 0 0034 7,826 1 0-0051 ) 0 0063 | 0 0062
(k) Manngement and genernt expenses | 54,981 | ©0-0121; 0 0134 | 0 0134 66,621 | 00432 00523 | 00530
308,015 | 00508 | 0-0894 | 0-0900 174,959 | 0- 11359 | 0 13754 10-13089
North Islend System. South Island System.
Units pencratod—
Hydro .. 1,027,311,105 308,087,262
el .- 1,641,940
Purchused GG, 396,953 14,313
e 1,003,708, 158 e —— 300,658,515
Units disbributed 057,480,557 314,284,083
Units sold 931,288,350 301,234,: 19
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