





































































































































































































APPENDIX 3

DARWIN UNDERGROUNDING POWER STUDY

MODEL 1: EVALUATION of OVERHEAD POWERSYSTEM | |~ “ {7777 |7 )7 0 | oy o o P 7o gy e R O T P D A

DISCOUNT RATE 8%

O 11t O 1D 110 it ot

< Power llm!q()’lllms i
9. Revenue Losses due 1o OH Outages

2 Hospital Injury Crash Cost_
3. Medtical Injury Ceash Cost __
1. Vohicle Damaged Cost_

§. Proporty Damaged Cost |
§. Busincss Trading Value Losscs,

657

ANNUAL COSTTOTHECOMMUNIT] ~~ " 3%08| ~ 5673| 3844|019 619.9 638.5 _ssy __6nal evs| 7wy 1402|1628 s3] T mos9|  sda2]  wss3| " Tks3s]|  9lo4| T w317 9659 9948] vo27|  rossAl  tosra| _imed]  iisid]|_ digis| _ 12333)  i2e02f 12980
NPV (x 000's ) $8,359

AWA & EXTERNALITIES
. NPV(x000s) I i e I ,
crl - T T - -

~ ' 18250Kiyr, annually increased by CPi only.
$558K/yr based on cyclona risk assassment for 200km of Darwin, annually increasad by CPI.
$36K/yr, annually increased by CP1 only.

? Cyclone Repaies Risk
3. Power Poles Damngod by vohic

4. Surge Claims .~ ]$90K first year then increasa every year by $ 10K until reach $60K, then pius CP1 an - _ N
$.Treelrimming -~ .|$200Kyr, annually Incressed by CPlooty. | | N o a 7 )
6. Pole Rehahilitation ... |s1501yT, annually increasad by CPl only.. . . o N R
7. Operations & Ma:mmu $3J0K/yr, annualty increasad by CPI only.

. Power Lesses by Ol Lines | $328K/yv based on $0.08/kWh {or generationtransmission cost, annually increased by 80% of CPI )
9. Revenue Losscs due 10 OH Qutages [ $1.04Kyr bue]d on 9380 customer, hrlbu {96), llvemga nnriual domestic billof 89{3 and $0.12/kWh tariff, annually

ak'r:v V,Es_

6 Mvmtmjn;\a’ml_m 14% commmlcustomers §507br trading value, 0 59hr loss per customer per yr, annuaily increased by CPionly




APPENDIX 3

DARVIN UNDERGROUNDING POWERSTUDY | - 1l ] T T 1 1 1 1T N T D P O O e ]

PAWA AN
§ Cyclane heyrance Promi
2 Cychne Repairs Risk

T2

1. Fatality Crash Cost
2 Hospital hjwndshCm\
3. Modical Wyjury Crash Cost
4 \d’nclcl)!mg!icm

183

_i0ssa|

NPV {x 000's )

_PAWA & EXTERNALITIES _

$250Kiyr, annually increased by CPI only.

$36K/yr, annually Increased by CP1 only.
$30K

MyearmenlnuuuwuryyenrhysmKunmrud\ - - .
SZOOKIyr,lnnuaHy ) -
4 \dwclelhmpdcm N
$. Property Damagod Cost e T - - —_—
4_Busincss Trading Value e - = e o SPUUESPURY TR e S E Ty S — -




APPENDIX 4

DARWIN UNDERGROUNDING POWER STUDY o
VIODEL 2; EVALUAT 10N of UNDERGROUND POWER SYSTEM.

CSCENARIOY | T 1 N v : R R R R - D A RN
 BrscouRTRATE . SN D DR S . . B D SRR D )

AWA ANNUAL EOSTS 15 G0ds be
Cyclne Insurance Promiwn

Cyclone Repairs Risk
l‘mul’nlammplby

5221

I AT
$52,303

$ 7037 |3 7334 |3 7437 |3 7646 |3 7860 |5_808.0

Faality Creh Cost L. 6]

! Iepital Wyjury Crash Cost B T T11 )

i Modichl jury CrahCost | T usf R _

| Vehick DamogedComt |~ 48 I o . S T
+ Proporty Domaged Coat T

» Busincss Trading Value Loscs [3]
\‘(NU\L COST TOTHE COMMU NIT 550

Nevixboo'sy [ s2es | b b b L T ) R U N R ) IS RN DU AR N IR
pawAEXTERNALTIES | ) L s e SR IS SRR N VU SRUUR UV SRSV DR SR RSN I (N I
_NEV(x000's) _ | $54932 | USRS, P Y RSSO RS [N S S I ) S S SRR DR USRS RN N SUNUUU I S R . .
crl T D o

G ovory year pius ( 2 10%plusCPl [ |
82000( ﬁnt year then foflowed by reduced annusl tree tnmmlng cost of the suburbs undergrounded, .CPiin
t red

””““0‘“‘)“‘7 h a reduction of 10% every year plus CPI. ) o - -
14 Vehicle Domoges $45.0K first year with a reduction of 10% every year plus CPi. - - - e . e S - - = o S N S
| SPropeny Damoges . {$24.8K first year with & reduction of 10% every year plus CPI. T o 7 ) ) ) - : o :

21 Trabing Value Lossce $65.7K first year with & reduction of 10% every year plus CPI 14%, commercial customers ) ) — T - -

$11.8K ficst year wit
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APPENDIX 4

i SCENARIO 1
DISCOUNTRATE

DARWIN UNDER(-ROUIND NG l’?WER ST Ul)Y[
MODEL 2: EVALUATION of UNDER(JROUND POWER SYSTEM

8%

s s

c 288,

I~
o1

398.5

205.6

4483

4153

4%.1

2261

237.1

2423

2436]

5227

13 viesi

“
~
Y

NPV (x 000's )

$46,776

X

4.1 5100657

36659

S 6845

s 7037

7|5 7648

$ 7860

=

i
$335.9K first year with a reduction of 10% every year plus CPI, _
$11.8K frst yoor with & reduction of 10% every year plus CPI.
$45.0K first year with a reduction of 10% every year plus CPI._
$24.8K first yosr with a reduction of 10% every year plus CPI.

65.7K first year with a reduction of 10% e

Darwin Underground Study

ear plus CPL, 14% commercis customers.

EXTERNALITIES: ~ """ T e - ISR DR PRV (RN A R INSRU B i
t. Fatality Crash Cost R _ 39.2 2501 19 _ & _.0|_ oo . . N o _ o . N :
2 thewpital injury Crash Cost 1947 1239 8.1 a8 o B ) B
3. Modical yjury Crash Cost _ 68 ““ s ‘o ) R
1. Vehicle Darmnged Cost_ 26.1 166 59 0 B
{ Proporty Damagod Cost IIJ X | R | B | S S I DR I I o
# Busincss Trading Value Losses . T 242 8.6 of e U I R i e L
\NNUALCmTTO[H!:_COMh 3508 3193 2032 ne .o _ . . I P _ P U DU B e
NPV (x 000's ) $2,449 R _ . _ I S I I - — SV S,
9,22 . _ o R o - o N I e _ o e o
[+7] 3% ) N N -
" HYROTHESES R —
PAWA S e oo _ -
I. Cyclone ksurance Premium . —
2. Cyclane Repairs Risk [N R - -
i 3 per i R
. Amualgmcodloraodnuburbowﬂhct’lhduded — R
with CP{ included | -
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APPENDIX 4

DARWIN U NDERGROUINDING POWER ST yuv
MODEL ;

AL A1IONol‘UNDER(,ROUNDl’OWERSYSlEM o ’ o 1T "1 1 -

" SCENARIO 1
_DISCOUNT RATE _

_ PAWA dnmuol Net (.n.vl

PAWA TOTAL ANNUAL COST

b $ siols s4s9ls seadls
NPV (x 000's )

EATERNALITIES;
1 Faality Crash Cost,
3 Hospital Injury Crash Coel
3. Modical hyjury Crash Cost
4 Vohicle Dasnaged Cost
<. Proparty Damaged € Cost
Business Trading \ Value Losscs
\?_(N\J)\L COSTTOTH _CDMMU‘NIT

NPV {x 000°s )

"PAWA & EXTERNALITIES |
NPV ( x 000's )

e Repeirs
P Pmu l‘nlu [kmpd by ) vdndu
4 Surp Clams

T

F Operations & Maintenance. | $330K first yoor wﬁmdud.vo»n»g'_ﬁ\e suburbs undergrvunded CPiincided. |’ R
N l‘mclxmh,('nl Lines _ " ""|$328K fiest yoar then followsd by reduced annual electrical joases of the remaining overhead suburbs, Oadg’llngl ded.
b Unsag ; Based 0a oodpumdwb\xhlundugmwdad omhdudee

o lhhpmnd?mwlm . Bnedondowiealbmspumetmdwbum

l” lPAWA (‘m Cost  __. Annual gross cost for sech uuburbs with CP| lncluded

1.1 Fatality $67.7K first yoar with a reduction of 10% every yeer piua CPl -

1.2 Howpital Injury _ $335.9K first yoar with & reduction of 10% every year plus CPI. _ . ~ e T
1.3 Madical Injury L !HBKfmymrwnhlmdudmo{IO%evaryyeuvplnaCPl _ I D . - - o o
14 VehicleDaveges _ __ |$45.0K first year with a reduction of 10% every year plus CPI. o . . o B R LR
ISPrpaty Damvges . |$24 8K first year with a reduction of 10% every year plus CPI.
21 Trading Value Lexss $65.7K first year with a reduction of 10% every year plus CPI, 14% commercial customers.
T
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APPENDIX 5

DARWIN UNDERGROUND[NG PO\VER ST UDY _,l

IMODEL2: EVALUATION of UNDERGROUND POWER SYSTEDM
' T SCENARIO2

$.6,3821 |3
sls 28 |s

\C
11.4 AUSTAR Contribution 2 . 9. . 582, . 3%. . 218
11.5 Consumes Contribution__ - 1,2698 |5 1062015 1,1153 1.5 1,4678 .5 6848 |-5 1,2600 |-

6ish |-573580 |

" PAWA Annual Ney Cost__ 3957635320435 26437 [ 5438318 377 43826 S 434038 71418 ] 57,386 N - R . ) o o I (Y D U A SR

PAWA TOTAL ANNUAL €OST  [§ ~ 593 | § 50019 | 5 43600 | 55,9514 | 5 5.2004 | § 58250 | § 55372 $ 3.205.3 | 83071 [$ 4910 |5 5262|§ s340[s s489[s s643}s ss00[s 5963 (S 61298 e30i|s 6477[8 e6s9{S eai5|5 70378 7234 |3 7437 [% 76d6[3 7860 [5 B0Ri[S

_NPY(x000s) [[s436e8

EXJERNALITIES:
1 Fatality Crash Cost
2 lorpial iuwyth Cost

NP\i(xoous)

PAWAS EXTERNALIES | |
NPV | x 00's ) $46374

yoa

$558K first year for 200km of Darwin cyclone risk assessment wi uvemudmo“)%evmyyearpluICPA
" ]$36K first year with 8 reduction of 10% every yeer plus CP1 | _ -
4 Surge Claime A reduction of 10% every year plus CPI then remain at last 10% pius CP} _

¢ Tree TRmming o __|$200K first year then followed by reduced annual tree trimming cost of the suburbs undergrounded, CPi included. L
& Fole Rehatwlitation $150K first yeer then (oflowed by reduced annual cost of the suburbs undergrounded, CPI included [ .

* Oposations & Maintonance R $330K first year then followsd by reduced annual cost reduction of the suburbs undofgro\mdad CPlinciuded. .
% Powes Losses by OH Lines " |$328K first year then followed by reduced annual slectrical kosses of the remaining overhead suburbs, 0.8 of CPiincluded. |
9. Undurground Mainionance Based on mainienance coet per metre of suburbs undergrounded, CP1 included. _ | L . . . :
10, Undorground Power Losscs Based on efectrical ossos per metre of suburbs undergrounded, plus annually increased by 0.8 of CPI.
" IPA\NAGnmCm m[gweudluuchwmmwﬂhu’lhdudad

M Cydme wan Risk
1 Powur Poles. Dmm\! hy \dﬂcks

14% bommereial customers.
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APPENDIX 5

" SCENARIO2 )
_ DISCOUNTRATE | _ 8%

TAMA Aﬁﬁ“u&i‘ ( ‘Zj “ {A‘ m ;| Vl
1 Cyclne lnsurance Premium
2 Cyclone Repains Risk e
1 Power Poles Damoged by vehicls,_

1 (\(uima Mainicnance.
N Tower Loscs by OVH Lines
19 Undorground Maintonance.
10 Undagmnd Pmu mu

NPV (x 000's )

PAWA& EXTERNALITIES |~ | 7 1 T T ) . )
_NPv(xo00s) ) a3t b

PAWA

1 Cwlone lurance Pronium [ $250K Tirst yoar with & reduction of 10% every year pius CP|

1 Cyclone Repairs Risk . |$558K firat year for 200km of Darwin cycione risk sssessment with a reduction of 10% every year plus CPI.

1 Pewes Poles Darmoged by whicles_ |$36K first yoar with & reduction of 10% every year plus CPI | AR P R oo
9 SugeClims_ __—— ~ """ | A reduction of 10% every year plus CPI then remain at last 10% pius CPi_ _
S Tree Jrimming $200K first yoar then foflowsd by reduced annual tree trimming cost of the suburbs undergrounded, CP1 included. N

» Mol Rehahilitation, | 8150K first ysar then followad by reduced annusl cost of the suburbs undergrounded, CPI Included D

? Operstions & Maintonance.
% Pouer lxm OH Lincs

_|$330K first yoar then followed by reduced annual cost reduction of the suburbs indergrounded, CPlinctuded. ~~ |~ 77~
$328K first year then followed by reduced annual elactrical losses of the rema nlng overhea .8 of CP included.

10. 'Umhpnnd?mﬂlm _
1.1 PAWA Gross Cost

T|867.7K first yoar wi uction of 10% every year pius CPI

lllkwpulh,,\'y__ 7 1$335.9K first yoar with a reduction of 10% every ysar plus CPI. _ . ~ b ~ . I

13 Madical njury 7" 0 T 1$11.8K fiest ysar with & reduction of 10% every year plus CPI. L - N N N . L N R T - )

1.4 Vehicle Damages ~ 7 "7 1$45.0K first yeer with a reduction of 10% every year plus CPI. o _ . N T _ R N B N o - ) o
18 Proporty Danmges. $24.8K first yoar with a reduction of 10% every year plus CPI. o N I RS R N R A R )

2 ) Trading Value Losecs $65 7K first year with a reduction of 10% evety year plus CP1, 14% commercial customers )
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APPENDIX 5

DARWIN UNDERGROUNDING POWER STUDY _
MODEL 2; EVALUAT lON of UNDER(,ROUND rowm SYSTEM

' SCENARIO 2
DISCOUNT RA

AW,
I(‘y\-knclmhuviun
? Cyckone Reyairs Risk L
lnnurﬂawmgulhy\duda

1912
_ 4o

" 12 12%

5832
2199

§3.317
55207

NPV(xOOOs)

EATERNAUITIES; _ . _ N -

1 Fatality Crash Cost_ 617 621 §1.8 518 88

¥ thoitad Injury Crash Cost 39l el 2ssi 2569 a3

¥ Modical byjury Crash Cost __ . ns| . w9 100} 90 15 B .- . . . R

4 Vehicle Darmegod Cost _ G ase) T aal s 344 . . . - _ . ) - . K — U B

PAWA ;
' Cydmc Insurance Prunum
? Cw’kmekqwrs Rxsk

$250K first yser with a reduction of 10% every year pius CPI|
) SSSBKﬁruyuvlovzuoxmdDamncydonemklsseummwnhuecwudnnd1

very yea!
3 S?OOK first yeer then followed by reduced annuai
$150K {irst year then foflowad by reduced sniual
- 8330!( ﬁm yoar then followed by reduced annual ¢
red

nstlofaaehlubmbswﬂh@lmuded
ootpal

per ergroundex
Ioases per metre of suburbs undergwndaglplus lnlnua__u\aalawd by 0

jury $335.9K first year with a reduction of 10% every year pius CF
llMed:dhjury . |$11.8K first year with s reduction of 10% every year plus CPI.

V4 Vehicle Deswges $45.0K (irst yoar with » reduction of 10% everyyearplusCPL.~ ~~ "} 7T T T 7T o ) ) T R A T R DR A
1 5 Prporty Damages . $24.8K first year with # reduction of 10% every ysar plus CPI. ) N
21 Trading Value Losses 65. 7K first yaar wi reduction of 10% every year plus CPI, 14% commercial customers.
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APPENDIX 6

,l)ARWlN UNDER(-ROUNDING I’OWER Sl Ul)Y .
,NIOl)FL 2; EVALUAIION of UNDER(JROUND l’OWFR SYSTEM

. " SCENARIO3
. DISCOUNT RATE

1. SwpeClaims
$ Tree 1o

3 Power Lrescs b
9. Undargro
10. Undagr

11.3 TELSTRA Contribution ___
11.4 AUSTAR Contribution _
1.8 Consumer lenbu\lm _

957,

$ 17756

1 Vehicle Domaged Cost
§ Proporty Cost
» Busincss Trading Valuc Losscs

ANRUAL COST T TOTHE COMM NIT

_NPV({x000's )

" HYPOTHESES
PAWA

1 Cyckm hsurmoe Prunum
? Cyclne Reyairs Risk -
3 Power Poles Darmaged by whicls

4 Surge Claims
¢ Tree Trinwming

" 18250K first year with a reduction of 10% évery year plus CPI o
$558K first year for 200km of Darwin cyclone risk assessment with a reduction of 10% every year pius CPI.

$36K first yoar with & reduction of 10% every year plus CP1 [

pex
Basad on electrical losses per metre of suburbs undergrounded,
Annual groas cost for sach suburbs with CP1 included

114 AUSTAR Contritution -
1.5 Consumes Contritution

EXTERNALITIES
Wiy
12 Hopital jury
1.3 Mtical bnjury _

$67.7K first year with & reduction of 10% every yoear plus CPI

Darwin Underground Study

AreduwonolIO%myyeerplulCPII.henmmnlthdw%phucﬁ o
$200K first year then {ollowed by reduced annual tree trimming cost of the suburbs undergrounded, CP included.
_|$150K first year then fotlowed by reduced annual cost of the suburbs undevgrounded CP{ included

_|$335.9K first yoar with a reduction of 10% every year pius CP1.
$11.8K first year with & reduction of 10% every year plus CPi. _

undergrounded, CPlinciuded,
8 of CPI inch

187 iAes i [$3.3004
$28,926 o B _
Toeas) U318 T mis) Tasa Ty Taso 88 ]
2851 2569] " 2268 T iea| ] inde a3 o
109 T 00] 7 90| 80 se| T ae] s .0
A 182 344 304 us 16.6) 59 o
s 13 ne 19 167 ns 9.1 32 0
657 609 851 502 443 34 242 86 o
Ss08[  3106] 4615 _4213] _ 3720 2630 203.2] 79 0

uded.

1.4 Vehicle Dmges - $45.0K first yoar with a reduction of 10% every year plus CPI. - B
15h ty Domages . . 1$24.8K first yoar with & reduction of 10% every year plus CPI. ~
21 Trading Value Losscs $65.7K first year with a reduction of 10% every year plus CPY, 14% commercial customers.

$ 53405 sy
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APPENDIX 6

DARWIN UNDERGROUNDIN

N I‘OWER S T Ul)¥

DISCOUN TRA TS

PANA ANNUA IS{x00071);

" PAWA Anmal Net Cast

PAWA TOTAL ANNUAL COST ~
NPV (x 000 s)

EAIERNALITIES; . R
1 Faality Crach Cosi__ A 618 513 sis| o asa 392

. . _ ? R .0 _
2 Hoegatal Injury Crash Cosl _ 2569 2268 194.7 o] B . . .
3. Madical Injury Crash Cost . 90 80f 63 - o L - - VST S S . [ [ [N U SO
1 Vehicle Drragd Cot ___ © | 450] a 382] 34| T304 T 26| ol i I [N IR DR S o B . [
§ Property Damaged Cost U DT LT ] B 210 189 7 161 143 0 A . N R -
 Pusincss Trading Value Losscs 657 09 557 503 a4 381 0 , ,, - B )
ANNUAL COST TO THE COMMUNIT Ss0R] 5106|4675 A213[ _3120] 3193 _ 0 . - . H R 4o - ) B
s2449 | _ i . . i B ,
SO PRSI IS N [ E— N [V TR I I SN NSNS ISUCHU (VU OO SN (U UORUNUU S DRSO DU S FRY SN N S
_$2194 | AN SR A I SN DR I (O N R N [N N B N D

11.4 AUSTAR Contribution
11§ Consumey Cantribution .
11.6 NT/Fod Governont Cmmhuum _

FERALITIES ™™
1.1 Faiality _ . wud.mof 10% every year plua cPl
1.2 toepial Injury B $335.9K first year with a reduction of 10% every year plus CPI. _

1.3 Matical Injury $11.8K first year with a reduction of 10% every year plus CPI. R O ) I . _ . e ) R . T o ) L _
14 Vehicle Domages $45 0K first yoar with o reduction of 10% every year plus CPI. Y L . = . e . N
1.5 Progerty_ Dorrapes $24 8K first year with 8 reduction of 10% every year plus CPI. - _ _ — N - . _ _

2.1 Trading Value Loeses $65 7K first year with a reduction of 10% every year plus CPl, 14% commercial customers.
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APPENDIX 6

ARWIN UNDERGROUNDING POWER STUDY
10DEL 2; EVALUATION of UNDERGROUND POWER SYSTEM

! SCENARIO 3
DISCOUNTRATE "

_.alsls 2
4358 |-

2886
12698 |-

11.2 Darwin City Councii Contribution
113 TELSTRA Contribution__ S
11 4 AUSTAR Cantritution
n 5 Consumay Contribution

65 20095 513
S 6ias |

11 6 NT/Fa G Cootribution |8~ 20000 X -$3,0000 )5 20000 |- 20000 |- 20000 ol$20000] B D R A U S T T N R .
PAWA Annual New Cast 1956 S 12043 |5 6437823831 8 1775615 2552615 23403 | 51418 sive67] 1 R D ,, Y DA R I R

PAWA TOTAL ANNUAL COST ~ "[§ 339313 5.0019 |5 23600 | § 3.951.4 [ $ 32004 | § 3.885.0 | 5 3,537.2{ 5 1.205.3

$24910 (3 526205 s10)s Semsls sead s ssop)s 59635 612918 el00]s 6477(5 665915 6455 W[ 724 )5 1T[5 16465 7M60 |5 foki |5 B07|S Asdi[$ wmi
CNPV(x000s) [ $22;701

- ssmrmmrvmzmdmmncydomm-mwnn-m'
$36K first yoar with & reduction of 10% every year plus CPi |

Avaduwondw%everyymrplmcwmmmnhd 10% pius €

byt
Opcrations & Mamlmmce $330K first yoar then followed by r mducad annusl

Power Losscs by € ()H Lnes____{s328K ﬁrdymr then foﬂuwad d by reduced annua
Unik d Baset!c_m naintery y cost per metrs of suburbs
) Undupmnd me lns:
1.1 PAWA Gross Cost
1 2 Darwin City Cnm
1.3 TELSTRA Cmmh;um
1 4 AUSTAR Contritution
1.5 Conamxy Contribution
16 NI/Fod Government Cantributi

Average contribution of $690 per ok for owning communication conduits in PAWA trench.
Average ¢ comnbu\m of 3410 per ot 'otownhg communication conduits in PAWA trench,
contribution of $750 per customer o
|Proposed NT/Fed. Go { contrit of $2 miflions per year over 10 year

uctjon’ on of 10% every year piua CP1 -

juy Is11 ﬁdynrw}m reduction of 10% every year plus CPI.
NVendeDmm{m . 7. |$45.0K ficst yoar with @ reduction of 10% every year plua CP1.

1.5 Proporty Dasmages $24.8K first year with a reduction of 10% every year plus CPI. B B
21 Trading V.l;lmvx $65.7K first year with » reduction of 10% every year plys CPI 14% commercial customers
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