A‘ AURIZON.

George Passmore

Director Business Performance
Queensland Competition Authority
Level 27, 145 Ann Street
Brisbane QLD 4000

12 September 2019
Dear George,

Aurizon Network Pty Ltd (Aurizon Network) — FY2018 Capital Expenditure Submission

On 31 October 2018 Aurizon Network Clause 2 of Schedule E of Aurizon Network's 2017 Access
Undertaking (UT5) submitted its FY2018 Capital Expenditure Submission (FY2018 Capex Claim), a
total of $212.8 million (m) including Interest During Construction (IDC), to the Queensland Competition
Authority (QCA) for approval into the Regulatory Asset Base (RAB).

As part of the QCA’s assessment of Aurizon Network’s FY2018 Capex Claim the QCA engaged
AECOM to assess whether the costs attributable to the FY2018 Capex Claim were prudent and efficient
in accordance with Clause 2 of Schedule E of UT5.

On 15 August 2019 the QCA notified Aurizon Network of its Draft Decision (DD) to not approve $1.7m
of Aurizon Networks FY2018 Capex Claim, primarily related to project IV.00154 FY17 Autotransformer
Renewal Project, $1.4m.

As per Clause 2.3(d)(ii) Schedule E of UT5, Aurizon Network may revise its capital expenditure and/or
provide additional information supporting its view that the capital expenditure or revised amount should
be included into the RAB, within 20 business days of being given a draft decision.

Aurizon Network seeks to clarify its view that the capital expenditure associated with the
Autotransformer Renewal Project, $1,4m, should be approved by the QCA for inclusion into the RAB
and accordingly provides this further submission.

Aurizon Network welcomes the opportunity to discuss any queries the QCA may have and can
provide access to the relevant experts to discuss any of the points in this submission. Aurizon
Network welcomes the opportunity to discuss with AECOM the information provided within this
response.

If you have any questions in relation to this correspondence, please do not hesitate to contact
Jenna Cameron on 07 3019 1123 or via email Jenna.Cameron@Aurizon.com.au

Yours sincerely,

AN
>

( /]~

“Jon Windle
Manager Regulation
Aurizon Network

T 13 23 32 | networkregulation@aurizon.com.au | aurizon.com.au
900 Ann St Fortitude Valley QLD 4006 Australia | GPO Box 456 Brisbane QLD 4001 Australia
Aurizon Network Pty Ltd ACN 132
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The QCA Draft Decision (DD) is to reject the full $1.4m of capital expenditure related to the
Autotransformer Renewals due to the following:

¢ Insufficient documentation levels to support the claim;
¢ Application of a non-mandatory code; and
o The risk assessment not being completed in light of a non-mandatory code.

Aurizon Network believes that the outcome reached in the QCA’s DD to deduct the full $1.4m for the
Autotransformer Renewal program in FY18 is unreasonable. Aurizon Network believes that to resolve
the rejected capital through additional documentation and unwarranted additional capital expenditure
to comply with a non-mandatory Australian Standard, would not materially reduce risk and would result
in imprudent capital expenditure.

Further, if this requirement was to be implemented across the complete Autotransformer Renewal
Program, it would result in an additional $8.16m of costs added to the Electric Traction Access Charge
(ATS5), which Aurizon Network has been developing solutions for to address the asset stranding and
bypass risk associated within the Electric Traction network. If finalised in its current form, this DD
outcome goes against the overall objective of prompting efficient capital expenditure which will promote
increased utilisation of the electrical infrastructure.

The QCA Draft Decision (DD) also advises QCA;

“...Aurizon Network did not provide documentation, beyond verbal confirmation and
photographs necessary for AECOM to verify correct connection of oil containment bunds to the
earth grid, in accordance with safety standards.”

Aurizon Network concludes that the earthing will not impact the extremely low risk associated with these
sites, however it will address this item. Aurizon Network intends to complete the connection of the steel
reinforcing within the new oil containment bunds to the existing earth grid (estimated at $10k per site)
in a future year and intend to include these associate costs within a future Capex Claim. Aurizon
Network will include the earthing for all future renewal sites into the forward-looking autotransformer
renewal program. Refer to Appendix C for Aurizon Networks proposed bund wall earth connection
arrangement.

The QCA stated in its Draft Decision to Aurizon Networks FY2018 Capex Claim:

“We do not intend to approve any of Aurizon Network's capital expenditure claim of $1,437,366
for IV.00154 FY17 Autotransformer Renewal Project, given there is currently insufficient
documentation to verify the prudency of standard of works, particularly around its assessment
of fire and explosion risk.”

Aurizon Network strongly disagrees that “there is currently insufficient documentation to verify prudency
of standard of works” as Aurizon Network responded to all of AECOMs Requests for Information (RFls)

" QCA Draft Decision of Aurizon Networks FY18 Capital Expenditure Claim, page 3
2 |bid



during its assessment of Aurizon Networks FY18 Capex Claim. A summary of AECOM RFls and
Aurizon Networks responses is detailed within Appendix A.

Aurizon Network considers that the appropriate documentation has been supplied to support the full
$1.4m including evidence to support Aurizon Network’s risk tolerance for the given risk level for the
Autotransformer sites.

In its DD, the QCA confirmed that the decision to meet the requirements of a non-mandatory code, rests
with Aurizon Network:

“We recognise there may be reasonable grounds for Aurizon Network to choose a standard of
works different to non-mandatory industry standards, where appropriate enquiries on
associated risks have been made.”

Furthermore, AECOM confirmed that the firewalls were not required, however the documentation was
not to their expected standards when it came to the level of information for the expected controls to
manage the risk:

We note that AECOM was 'generally satisfied that Aurizon [Network] has justified that fire walls
are not required for these trackside [autotransformer] sites’ but found 'a lack of documentary
evidence to support that the risk mitigation controls are in place and proven to operate'.*

Aurizon Network has provided within this response, Appendix C, detailed asset records prepared by
Aurizon Network engineers which illustrate

¢ Evidence of surge arrestor installation at each of the 3 autotransformer sites (Balook, Dingo
and Ambrose-Epala);

o Evidence of new fault locator commissioning checklists at the 3 autotransformer sites;

¢ Photographs of each of the 3 sites demonstrating the existence of surge arrestors.

AECOM recommended in its FY2018 Assessment Report (Assessment Report) that:

“

. a risk assessment is undertaken by Aurizon Network for each autotransformer site to
determine the requirements for fire and explosion risk protection and then a decision be made
on the prudency of standard.”

Aurizon Network considered AECOMs recommendation to undertake another risk assessment and did
complete one for (Balook, Dingo and Ambrose-Epala) in June 2019. The additional risk assessment
again included assessment against the Standard AS2067:2016 Substations and high voltage
installations exceeding 1 kV a.c. The summary outcomes of the risk assessment are detailed in Table
1 below:

3 lbid
4 Ibid
5 AECOM, FY18 Capital Expenditure Claim, Assessment Report, page 28



Figure 1. Summary of risk scores listed within the June 2019 Risk Assessment

Risks 15t Score 2" Score
Identified with existing controls assuming proposed controls
implemented
1. Catastrophic AT fault resulting 5 - Moderate 5 - Moderate
in explosion and intense fire
2. Catastrophic AT fault causing 3-Low 2-Low
infrastructure damage within the
AT site which negatively
impacts on operations
3. Catastrophic AT fault causing 2-Low 2-Low
infrastructure damage external
to the AT site which negatively
impacts on operations
3 - Low 3 - Low

4. Voltage surge (e.g. lightning)
causes catastrophic AT failure

For transparency for this submission a list of the additional proposed controls used for the secondary
risk assessment is within Appendix B.

The results from the June 2019 Risk Assessment, clearly demonstrate that additional controls would
not reduce the risk to personnel or infrastructure.

Overall, these results are appropriate given that all three June 2019 Risk Assessments concluded that:
e Aurizon Network has never experienced a catastrophic autotransformer explosion since the

commencement of electrification in the CQCN.

e The autotransformer population in the CQCN has an estimated 6,300 years of accumulated
operation.

e Personnel are only present trackside at an autotransformer site for approximately 0.03% of the
year.

Therefore, Aurizon Network considers that installation of fire-resistant barriers at these sites would be
imprudent expenditure given the low-level risk scores and therefore not in the best interest of its
customers.

Aurizon Network would encourage the QCA and AECOM to review anew the documentation provided
during the assessment of Aurizon Networks FY2018 Capex Claim.



ATS

The costs that Access Holders would be likely to pay should Aurizon Network include the fire-resistant
barriers in the Autotransformer Renewal Program is detailed below:

Estimated costs to install fire resistant barriers to autotransformers:

Firewall construction estimate: $120,000

Number of CQCN autotransformer sites: 65
Cost to install firewalls at the three FY18 renewal sites $120,000 x 3 = $360,000

(Balook, Dingo and Ambrose-Epala):

Cost to install firewalls across the CQCN for all trackside $120,000 x 65 = $7,800,000
autotransformer sites:

Total cost $120,000 x 68 = $8,160,000

As these costs are directly attributable to the electrical infrastructure, the costs would be subsequently
included into the Electrical Infrastructure Access Charges (AT5).

Since 2011 on the provision of the first AT5 Draft Amending Access Undertaking (AT5 DAAU), Aurizon
Network has clearly outlined the risks for the electrical infrastructure with any additional costs being
included into AT5. These AT5 DAAU’s have sought additional measures to protect the electrical
infrastructure from bypass and stranding risk.

The inclusion of additional electrical infrastructure costs into AT5 through imprudent expenditure for
additional firewalls for all CQCN sites, would add costs and exacerbate the economic problem for the
electrical infrastructure.

Aurizon Network considers that the prudency and efficiency of investing to a higher, non-mandatory
standard needs to be evaluated by the QCA having regard to the broader economic sustainability of the
overhead power system.

In this regard, and in light of other initiatives being undertaken by Aurizon Network to optimise the costs
of providing access to the overhead power system, including the 2019 Electric Traction Draft Amending
Access Undertaking (AT5 Charges), it would not be prudent to install fire-resistant barriers at these
sites.

Aurizon Network requests that the QCA and/or AECOM take into consideration this information and
positions in making their final decision regarding approval of the FY2018 expenditure for 1V.00154
Autotransformer Renewal Project.

Aurizon Network welcomes the opportunity to discuss with AECOM the information provided within this
response.



Summary of AECOM RFls & responses { information provided by Aurizon Networks {AN)

Prudency of Scope
{requested by AECOM)

Date AN provided

Prudency of Standard
{requested by AECOM)

Date AN provided

Prudency of Cost
{requested by AECOM)

Date AN provided

“Other RFls from AECOM:

Date AN provided

- Condition menitoring report from Transaudit

Investment Approval Request v 21/12/2018 As-built drawings 22/03/2019 Project Program N/A v"  06£03/2019]
31/10/2018
Approved business case (growth only) N/A Design drawings (original harddrive) Procurement Recommendation 22/03/2019 . ?-_ian\:lcwar documentation v 22/03f2019
and (Site Report for each AT replaced)
11/03/32019
provided 'Concept Investment Approval Request', 22/03/201% |- Lucy Harrington (AECOM) Sent email 20/03/2018 asking
Project Feasibiity Analysis (growth only) N/A Certificate of practical completion 25/03/2019 Tender recommendation or Exemption from Tendering doc and further queries. AN responded & provided info v'  22/03/2019%
'Recommendation to award' 22/03/2019 22/03/2019
31/10/2018 Lucy Harrington (AECOM) advised via email 13/02/2019 that AN |- Meeting held with AECOM, QCA & Aurizon 25.03.19 to
Project Plan v (original Signed-off inspection and test plans 25/03/2019 Evidence of previous claims do not need to provide as AECOM have reviewed FY17 Capex  |close out outstanding RFIs. AN provided responses & v’ 25/03/2019
harddrive) Claim. info 25.03.19
31/10/2018 N . N N
5 A - e N N N N - Lucy Harrington (AECOM) advised this can be closed due to
v igi g &
Project Completion Report lDf‘E"'_‘a‘ RPEQ Certifiation 25/03/2019 Evidence of risk allocations [ contingencies providing AR, 22/03/2018
harddrive)
31/10/2018
Detailed design report v 11/03/2018  |Photos of completed works (original "zrdd”"E) Pre-tender estimate 8/03/2019
an
22/03/2019
provided 'technical specification
Condition assessment report (renewal) e 6/03/2019  |Aurizon Standard Specification and drawi doc’,
11/03/2019
Asset Management Plan (renewal) e 11/03/2019  |Aurizon Policy Document N/A
Access Holder Request (growth only) N/A Post-implementation Review N/A
Evidence of customer approval (60% or more. Growth only) NfA
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Fri 22/03,/2019 4:25 PM

Cameron, Jenna (Network)
° RE: Clarifications - Autotransformers 1V.00154

To ‘Harrington, Lucy (Brisbane]’
Cc Amar Doshi; ' Woodhead, lan
Hi Lucy,

See comments below:

From: Harrington, Lucy (Brisbane) <Lucy.Harrington@aecom.com>

Sent: Wednesday, 20 March 2019 4:38 PM

To: Cameron, Jenna (Network) <Jenna.Cameron@aurizon.com.au>

Cc: Amar Doshi <amar.doshi@agca.org.au>; Woodhead, lan <ian.woodhead @aecom.com:>
Subject: Clarifications - Autotransformers IV.00154

Hi Jenna,
Thanks for all the data provided in the transmittal yesterday.
We have couple of clarifications on the information provided for the Autotransformer project yesterday, please:
1. From the photos provided of Balook AT1 and Epala AT1 (attached) it does not appear that bunds have been fitted to these ATs. Can Aurizon Network please confirm that oil containment bunds have been retrofitted at Balook AT1 and Epala

AT1, and irovide evidence of this (i.e. photos showing extent of the bund)? — Epala bunding, Dingo AT photo showing bonding to earth grid and a earth grid layout for a TSC

Ambrose-Epala,  Dingo AT site
Bunding around... fence-earth grid...

2. Can Aurizon Netwerk please advise why fire walls have not been installed between the control buildings and autotransformers for Balook, Epala and Dingo ATs? — Discuss this on Monday

3. Can Aurizon Network please confirm that the fence at Dingo Autotransformer Site is connected to the earth grid? — Yes

[

Earth grid layout
T5C site.pdf...

®

I'll update the RFI register with all of these requests/clarifications, just hoping to get them to you as early as we can.

Thanks so much,
Lucy

Lucy Harrington

Senior Consultant — Commercial Advisory
D +617 3553 3827
Lucy.Harrington@aecom.com

AECOM
Level 8, 540 Wickham Street, Fortitude Valley, QLD 4006
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Mon 25/
Cameron, Jenna (Network)
° RE: Clarifications - Autotransformers IV.00154

To ‘Lucy.Harrington@aecom.com’;

‘Woodhead, lan’
Cc *Chris Peart; ) "amar.doshi@qca.org.au’; @ Jaganathan, Raj; © Mussey, Peter (Metwork); ' Jamieson, Scott (Network)
Hi Lucy,
In response to the below query from AECOM:
“Can Aurizon Network please advise why fire walls have not been installed between the control buildings and autotransformers for Balook, Epala and Dingo ATs?"

As previously provided in response to a similar RF1 during the FY16 Capex Claim Aurizon Network maintains their position that fire walls are not required at either of these 3 sites, please refer to the attached Site Explosion Risk
Report and a letter from Aurizon Network dated 4™ September 2017 to the QCA.

AT sites explosion 20170804 Capex
risk_A. pdf Claim FY16 - Re...

Kind Regards,

'(A) AURIZON.

Jenna Cameron
Senior Regulatory Analyst

TO073019 1123
M 0488 793 113

Level 4, 900 Ann Street, Fortitude Valley, Qld 4006
Jenna.Cameron@aurizon.com.au / aurizon.com.au
(v llin|

Safety is our core value

From: Harrington, Lucy (Brisbane) <Lucy.Harrington@aecom.com:>

Sent: Wednesday, 20 March 2019 4:38 PM

To: Cameron, Jenna (Metwork) <lenna.Cameron@aurizon.com.au

Cc: Amar Doshi <amar.doshi@gca.org.au>; Woodhead, lan <ian.woodhead@aecom.com:>
Subject: Clarifications - Autotransformers IV.00154

Hi Jenna,
Thanks for all the data provided in the transmittal yesterday.
We have couple of clarifications on the information provided for the Autotransformer project yesterday, please:
1. From the photos provided of Balook AT1 and Epala AT1 (attached) it does not appear that bunds have been fitted to these ATs. Can Aurizon Network please confirm that oil containment bunds have been retrofitted at Balook AT1 and Epala
AT1, and provide evidence of this (i.e. photos showing extent of the bund)?
2. Can Aurizon Network please advise why fire walls have not been installed between the control buildings and autotransformers for Balook, Epala and Dingo ATs?
3. Can Aurizon MNetwork please confirm that the fence at Dingo Autotransformer Site is connected to the earth grid?

I'll update the RFI register with all of these requests/clarifications, just hoping to get them to you as early as we can.

Thanks so much,
Lucy

Lucy Harrington
Senior Consultant — Commercial Advisory
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Mon 25/03/201% 3:31 PM

Cameron, Jenna (Network)
IV.00154 - FY17 Autotransformer Renewal Project & IV.00384 OH Equipment Renewal FY18

To Lucy.Harrington@aecom.com; ' Woodhead, lan
Cc Chris Peart; ' amar.doshi@qca.org.au; @ Jaganathan, Raj; Mussey, Peter [Metwork]; ) Jamieson, Scott (Netwaork)

Thank you all for your time today, please see attached information from this afternoons meeting.

IV.00154 - FY17 Autotransformer Renewal Project

* AECOM have req an ition report, from Trangaudit portal, for the assets replaced as part of this project.

Transaudit info in transmittal 29.03.2019 - hiips: i i h int com/-f:/r/sites/fy 13 imv2/Shared%200 ts/10%20T) ittal’:2029.03.20 19%csf=18e=3ztPtV

= From the photos provided of Balook AT1 and Epala AT1 (attached) it does not appear that bunds have been fitted to these ATs.
Can Aurizon Network please confirm that oil containment bunds have been retrofitted at Balook AT1 and Epala AT1, and provide evidence of thig (i.e. photos showing extent of the bund)?

RPEQ signed off Civil Drawing for IV154:

5085003 CO1_1...
AT Bund photos in transmittal 29.03.2019 - h i Idi h int. com/-f-/nsites/Ty 1&capexclaimv2/Shared%20Documents/1 0%20Transmittal%2029.03.20197csf=18&e=3z1P{V
- 3 STRANDS - BARBED WIRE £ |
“Z _3_ | MO BARE STRANDED CONOUCTOR 7/275 COPPLR
-— F e i = b | criMP UG ALM CATN® L5012 CoPPER
| 5 | spur sour LiME cLAMP ALM TYPE B2L BRASS
(5} ----- - _-E _.m:_x JOHEX. HEAD BOLT ANO NUT HS GAY
— T | M12 FLAT wWASHER 7 HS G:.v
B | M1z SPRING WASKER S GALV.
(3} | 9 | surnoy compression connector Tvee voL 29c 29 .LI)PP-E;IV- EN

NOTES 1 FOR FENCE CONSTRUCTION DETAILS REFER AVC.831/13671

NOTE §

m MESH CHAIN WIRE
INTERIOR EXTERIOR

.

EARTHING DETAIL SHOWN FOR FENCES WHMICH WAVE A
GRADING RING LOCATED BOTH INSIDE AND OUTSIDE

\\ | S . FENCE ALIGNMENT
< 81718 —CHAIN WIRE MESH

FOR CONMECTION LOCATIONS OF FENCE 10 GRADING
RING, AND  SWITCHYARD EARTH MAT REFER TO
DRG. N AT-N- 413654-01

-

CORMER POSTS. GATE POSTS, AND EVERY ALTERNATC
INTERMEDIATE POST 10 BE CONNECTED TO EARTH GRID
VIA LUG ON POST IN ACCORDANCE WITH AS. 2067- 1980
CLAUSE D31

£
- %
S
foletetets

o {9 SWITCHYARD
;

o EARTH GRID - 5 EARTHING OF FENCE WIRES TO BE CARRIED out
\ fa) ON BOTH SI0ES OF ANY GATES OR REMOVEABLE PANELS
// ib) AT INTERVALS OF 8 FENCE BAYS [APPROX 2L METRES),

/ & ALL GRADING RING ONLY 10 GRID AND INTRA GRID
@ CONNECTIONS BY WAY OF HALF OF (OMPRESSION
W VIRE APRGH 610 CONNECTOR YGL 2029
i ma
1€ DIPPED IN BITUMINOUS ! T ALL GATES 1D Bf BONDED TO FENCE USING FLEXIBLE
W1 COPPER BRAID

Kind Regards,

&P AURIZON
Jenna Cameron

‘Senior Regulatory Analyst
TO7 2019 1123

M 0433 783 113

Level 4, 800 Ann Street, Fortitude Valley, Qid 4006
Jenna.Camergni@aurizon com.3u { Furizon.com.au

Safety is our core value
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Appendix B — Proposed risk controls from the June 2019 Risk assessment

The risk assessments listed the mitigation controls as:

¢ Robust design (e.g. type test requirements in Spec includes 10 X short circuit tests)

e ECO Control room instruction

o Safe Working Method Statements

e ECOs and NPs are trained to ensure site staff move to a position of safety prior to energising a transformer

e Protective Personal Equipment

e Primary track feeder protection & secondary protection functions (e.g. Fault Locator)

¢ QOil bunding

e Emergency response procedures

e Remote location of site

e Lightning rods and surge arrestors on adjacent masts

¢ Redundancy of Auto Transformers
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Appendix C — Asset Records
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Cut/chase top of bund wall and expose horizontal N12 reinforcing bar. Clean bar and weld
earthing bond to reinforcing bar. Lug earth conductor end and bolt to flat earthing strap.
Flat earthing strap to be Hilti fitted for low, safe profile on outside face of bund wall and
across existing slab. Bond earth strap to the existing earth grid at the enclosure fence.

EXISTING FENCE

ANDEARTHING - N1Z TOP
COMT.

DRILL & EPOXY
~M12 =300 VERTICAL BARS (TYPI
RAMSET CHEMSET “0 PLUS

300 MOM. TO CLEAR
EARPTHING CABLE

SCABBLE SLAB &ND
~PPLY BONGCRETE (TYP|

250
O MAX

EXISTING
FOUKDATION

|
il :::]&
—ja

R

Earth Rods & Accessories

Earthing Bond

For Commercial Earthing Installations

The earthing bond system provides an earth connection weided 10 the steel
rein

orcement, thus offering a virtually indestructible, stable and low resistance
path 1o earth soll. Please enquire about other sizes avallabie.

)
3

@
2
-

Qo
m
£
=
te1

| o-c70 Bonding Cable: 70mm?

| 1 sec Short Current Rating: SkA

| Woldable Lug Dia: 12mm

( Torminal Thiead: M1G

| Thread Depth: 20mm

| |cabelengmam _
D-C85 Bonding Cable: 95mm?

| 1 sec Short Curent Rating: BkA
| Lug Dia: 16mm
Terminal Thread: M10

|

(o120 Bonding Cablo: 120mm?

| 1 sec Short Current Rating: 10kA
| Lug Dia: 20mm

Terminal Thread: M10
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. Program delivery QMS
ﬁ % B BERE TN B E Dacument Number:
' ﬁ:\kl@a-}tu L 3 %

o e’ & Version:1,0,Date;:N3/02/2018
CRETH SHEET Lt il i
LOCATION: AT 76.783
SCHEME / PROJECT:  PS-Fault Locator Upgrade 1V.00004.E.R.12.07.30
MASTER LOCATION:  Wandoo FS TYPE: Slave
BOARD SERIAL. NO: BG3]%57 LOT: 4.1

1 |QRFL Board dimension and alignment check / pj 20- -1 %|Measure

2 Connections from QRFL to Terminal Strip as per drawings

fﬁl‘f 20—-7—/-5 Visual
Qj 20— 7/ §|Visual

3 Jumpering as per Drawings

/%,7 20—7‘/{5 Measure
/74? RO~ ¢|Measure
27 |10

s Polarity

6 Correct Ciruit Connections, point to point testing

Site cleaned up - redundant equipment removed and disposed
of.

4  |Shorting links inserted into the CT ciruit / /OL? R0~ 7-/4Visual
/,

NAME:(CAPITAL) SIGNATURE: {FULL) INITIALS:  DATE:
Sup 1:
Sup 2:
Sup 3:
UNCONTROLLED COPY WHEN TRANSIMITTED OR PRINTED Page1of 1
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Commissioning Test Schedule - Slave Unit

—_—
§

3 oty 15 R g I K
AUREZON.

Version Date Details Author Reviewed Approved
1.0 5/4/18 f;:i”a' Rebecca Green John Batalibasi Peter Nussey
Site Name: \:,L(:-.\ ool {—\1 Date: QAD-T7-1%
Se‘k‘:':‘t;i‘gn: Wewndoa- BQA\ ~oh Time: __ 09 873
Unit Type: IE\C/\\/-( Unit Number: |

S;eriai‘Number: \"(‘C\/E) \ (‘67

Warning: Spply shorting link across £T(5) CTterminale before nstatlation end Comnussionng work.

Item
Number

Description

Tick if
complete

Expected Outcome

1

Contact ECO to seek approval to
commission stating that the QRFL
will be operated

™

Check QRFL label is correct

N

Open all knife connectors on QRFL

" i

Ensure connections are correctly terminated including:

DC power connections

CTs

VTs

V23 communication

Ethernet — if available

N

Alarm and trip 1/0’s

Close power knife connectors
(terminals 2, 3, 5 and 6) and
power the unit

Power LED and screen on

Firmware Versions and Settings

Ensure all settings applied are as
per the settings schedule
document for the relevant site.
See attached settings document.

~_ e \b e LA

V23 Communications

View QRFL idle screen

V23 displaying online

s 4™

V23 light flashing

Correct dBm values shown (approximately -11 and -
15)
e “-Lf"c(

Rx: "C{.Cf




8 RTU Communications (Verify QRFL Comms Status Activity)
8.1 Diagnostic Command
Request diagnostic (D) to the Unit resets. If slave does not reset, send D again only /
master QRFL at FS (Unit 0) from once. If the slave still does not reset, the test is failed.
e Clears FL Diagnostics window from any error /
Request diagnostic (D) to the sub- | Unit should not reset /
master QRFL (unit 9) from ECO
8.2 Start Command
Request start from master unit The QRFL screen should change and display /
from ECO measurement information
SCADA indicates 'Data Scan Received' from current /
master
8.3 Trips and alarms received by RTU
Close EXTALV knife connector
(terminals 24 and 26) on QRFL
Activate external battery charger SCADA indicates Battery Charger Failed
fail contact /
Release external battery charger SCADA shows alarm normal /
fail contact
Close EXTALW knife connector /
(terminals 27 and 29) on QRFL
Activate oil temperature high SCADA shows AT Oil Temp high /
alarm contact at source by
increasing temperature
Release oil temperature high SCADA shows alarm normal /
alarm contact at source
Close EXTALX knife connector /
{terminals 30 and 32) on QRFL
Activate oil temperature trip SCADA will display AT Qil Temperature Trip /
caneitiomat saures FS & TSC circuit breaker open. Check ECO receives FS /
& TSC CB open
Release oil temperature trip SCADA shows alarm reset /
condition at source
Close EXTALY knife connector /
(terminals 33 and 35) on QRFL
Activate explosion vent trip SCADA will display AT Explosion Vent Trip /
contact at source
FS & TSC circuit breaker open. Check ECO receives FS /
& TSC CB open
Release explosion vent trip contact | SCADA shows alarm reset /
at source
8.4 V23
é/

Remove V23 (QRFL-QRFL comms)
cable

Verify ECO receives AT offline

Plug the cable back in

Unit should reset




SCADA alarms should turn off and everything display
normally

Request start to master

Check Tx and Rx levels

o B

= 6 Rx:

s

Ethernet Communications

Navigate to idle screen and check
the correct IP address, subnet
mask, gateway and NTP server are
displayed

Ethernet displaying as online (if connected via
Ethernet)

VI

IP address: $°79.2&.14%. 72

Subnet: 245.2457255.490%
Gateway: \72.26.1q4%. 7Tk
NTP: 9. &% lgn I

5.1

Web Interface - if Ethernet availabl

e at slave unit

Log on to the QRFL jump box, open
chrome and enter the IP address in
the format
'https://ipaddress:8080/general’

MIA

Change a setting on the QRFL {e.g.
RTU timeout)

VA

Download an event log from the
Event Log webpage

A

Download a fault log from the
Fault Log webpage

WA

10

24V Transient Fault Simulation

Voltage recorded at 24V input

w7

11

Current Injection Testing

Calibrate at 1A

Adjust gain if required. C\O\:(\ = ‘ D’\[é\

{0 Fault locator screen: <O A
Inject:
05A: Q.51 A Fault locator screen: 519% A

ta X A

Fault locator screen: __ \ 0O é) A

2A: Q.O A

Fault locator screen: rc;lOO ] A

3A: 2202 A

Fault locator screen: 3O R A

apn B A

Fault locator screen: #9093 A

s5A; 5020 A

Fault locator screen: g"\) ) A

I e I

Fault locator screen: 5 Q f} l A

ANAN AN ANANENEN




1l Random Fault Location Calculation Check
Inject current and request start ECO reading: “7& 9 A
from ECO.
Fault location: 7&.21 __km Sitekm: 76-7%
Currentinjected: _, )& A
12 Download logs via USB Event and fault logs downloaded for day/s of testing /]///:]
l§

Warning: Remove shorting tinl across AT{s) CT terminals after Installation and Commissioning work s complete

Commissioning complete:

Y .

Date: 20/ | e

Date: / /
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&) AURIZON.

Program delivery Qm$

CHECK SHEET —~ INSTALLATION of QRFL 3 - ELECTRICAL

LOCATION: AT Dingo

MASTER LOCATION: Dingo FS

BOARD SERIAL. NO: #—7‘“6?

SCHEME / PROJECT;  PS-Fault Locator Upgrade IV.00004.E.R.12.07.30 il
TYPE: Slave
LOT: 83

Document Number:

yposiand ﬂﬁlll:ﬂiiﬂi!iﬂlﬁ

1 Check Enclosure Pre-Drill holes dimension and alignment \/ % 17-108 hS Measure
2 Enclosure glands secure / Q% ’llj Visual
03
3 QRFL Board dimension and alignment check / Q% 22&):3 Measure
4 |Terminal Strip avaliable and numbered \/ Qg Visual
22/%
5  |Connections from QRFL ta Terminal Strip as per drawings / Q% _22/8 Visual
6 Jumpering as per Drawings \/ D& Visual
27/%
7 Record Earth Fault Loop Impedence of VT install (EFLZ) — Q% Record
‘21/ P
8  [Check CT cable, no kinks, obvious wear \/ Qg 1‘7./8 Visual
9 |Megger resuit for nsulation A7 — 7220M. Oyroyzom o Q% 22 / g Record
10 Continuity Test A\' . - 0L ATZ.' 0.4 0 ‘/ % 22/% Record
11  |Shorting links inserted into the CT ciruit \/ % 22/3 Visual
12 |Redundant Equipment disconnected and removed. \/ % Visual
22/%
13 |QRFL Cabinet - Cable tray installed = Q% "ZZ/S Visual
14  |[Cables installed - compliant with AS3000 - cable tables fitted \/ Q ?) 'Z'Z/B Visual
. . . . Al
15 [Insulation resistance of installed cables tested and compliant STIOM, Q?) 22/8 Record
16  |Wiring terminated (bootlace terminals)- wiring numbers fitted / QQ:) zz/g Visual
17 |Relevant SOkV Circuit Breaker OPENED by ECO B Q\% ) / o [|visual
18  |5FL relays installed - wiring terminated as per drawings — Q% 21/8 Visual
CT circuits checked for continuity - jumpering / shorting links % :
- positioned carrectly / Q 22 / g —
20 [Continuity Test of earthing system \/ QQ;, 77 /g Measure

Copyright © Aurizon

UNCONTROLLED COPY WHEN TRANSMITTED OR PRINTED

AURIZON COMMERCIAL-IN-CONFIDENCE

Page 1 of 2

Next Review: 03/02/2019



| &) AURIZON.

Program delivery QM5
Document Number:

Version:1.0 Date:03/02/2018

21 Insulation resistance >0.5Mohm @ 250V DC / Qp) 22/ g Measure

22 |Polarity / o % 2’2/ g [Measure

23 |Correct Ciruit Connections, point to point testing / Qg 7—2/8 Measure
Check cicuit breaker rating adequate for cable current carrying

24 I \/ Qg .Lz/ g |Measure

2 Site cleaned up - redundant equipment removed and disposed /

of.

zz/g Visual

Sup 1:
Sup 2:

Sup 3:

NAME:{CAPITAL) SIGNATURE: (FULL)

INITIALS: DATE:

Cuiue oot N ’%

R 22 Zns[:s

———————— e

UNCONTROLLED COPY WHEN TRANSMITTED OR PRINTED Page 2 of 2
Copyright © Aurizon AURIZON COMMERCIAL-IN-CONFIDENCE

Next Review: 03/02/2019



Commissioning Test Schedule - Slave Unit

Version | Date Details Author Reviewed Approved
Original
1.0 5/4/18 i
Site Name: DWW AT pate: 2% (O= [lg
Section: 4\ WG Time:
Unit Type: Unit Number: i
Serial Number: 771 ¢ 8

Warning: Apply shorting link across AT(s) CT terminals before Installation and Commissioning work.

Item
Number

Description

Expected Outcome

Tick if
complete

1

Contact ECO to seek approval to
commission stating that the QRFL
will be operated

Check QRFL label is carrect

Open all knife connectors on QRFL

Ensure connections are correctly terminated including:

DC power connections

CTs

VTs

V23 communication

Ethernet — if available

Alarm and trip I/Q’s

Close power knife connectors
(terminals 2, 3, 5 and 6) and
power the unit

Power LED and screen on

Firmware Versions and Settings

Ensure all settings applied are as
per the settings schedule
document for the relevantsite.
See attached settings document.

LSRR SN

V23 Communications

View QRFL idle screen

V23 displaying online

V23 light flashing

N

Correct dBm values shown (approximately -5 and -14)

Tx:i Rx: —'103

%




8 RTU Communications (Verify QRFL Comms Status Activity)
8.1 Diagnostic Command
Request diagnostic (D) to the Unit reset. If slave does not reset, send D again only /
master QRFL at FS {Unit 0) from once. If the slave still does not reset, the test is failed.
ECO Clears FL Diagnostics window from any error \/
Request diagnostic {D) to the sub- | Unit should not reset \/
master QRFL (unit 9) from ECO
8.2 Start Command
Request start from master unit The QRFL screen should change and display \/
from ECC measurement information
SCADA indicates 'Data Scan Received' from current \/
master
8.3 Trips and alarms received by RTU
Close EXTALV knife connector \/
{terminals 24 and 26) on QRFL
Activate external battery charger SCADA indicates Battery Charger Failed \/
fail contact
Release external battery charger SCADA shows alarm normal \/
fail contact
Close EXTALW knife connector \/
(terminals 27 and 29} on QRFL
Activate oil temperature high SCADA shows AT Oil Temp high /
alarm contact at source by
increasing temperature P
Release oil temperature high SCADA shows alarm normal \/
alarm contact at source /
Close EXTALX knife connector \/
(terminals 30 and 32) on QRFL
Activate oil temperature trip SCADA will display AT Oil Temperature Trip \/
aamicliElan.a s FS & TSC circuit breaker open. Check ECO receives FS A
& TSC CB open N
Release oil temperature trip SCADA shows alarm reset \/
condition at source
Close EXTALY knife connector \/
{terminals 33 and 35) on QRFL
Activate explosion vent trip SCADA will display AT Explosion Vent Trip \_/
contact at source
FS & TSC circuit breaker open. Check ECO receives FS }\J-Q
& TSC CB open
Release explosion vent trip contact | SCADA shows alarm reset \/
at source
8.4 V23

Remove V23 (QRFL-QRFL comms)
cable

Verify ECO receives AT offline

\




Plug the cable back in

Unit should reset

SCADA alarms should turn off and everything display
normally

Request start to master

Check Tx and Rx levels

SIS

Tx: Rx:
9 Ethernet Communications
Navigate to idie screen and check | Ethernet displaying as online (if connected via
the correct IP address, subnet Ethernet)
m_ask, gateway and NTP server are Padiiess 7 2 8'”3 225
displayed
Subnet: \/
Gateway: = .2
NTP:
9.1 Web Interface — if Ethernet available at slave unit
Log on to the QRFL jump box, apen
chrome and enter the IP address in
the format M ﬁ
'https://ipaddress:8080/general’
Change a setting on the QRFL (e.g.
RTU timeout) N H
Download an event log from the
Event Log webpage M Pf
Download a fault log from the
Fault Log webpage l\J P\"
10 Current Injection Testing

Calibrate at 1A

Adjust gain if required. /?‘?4{

/ -0 Fault locator screen: /000 A \/
Inject:
05A Fault locator screen: 5_07 A
O_ S‘_OG/ ECO reading; e A /
1A Fault locator screen: | © OO A \/
{ : O ECO reading: — A
2A Fault locator screen: <204 | A
:2 - OL) ECO reading: _ — A \/
3A Fault locator screen: " OQ19 A
/_SO Z ECOreading: _ ———. A ‘/
aA Fault locator screen: £ r‘}‘“)‘?; A

3.9

ECO reading: A




11 Random Fault Location Calculation Check
Inject current and request start ECO reading: ﬂ LO A 2o /T DIy
frogfco. Current injected: TSe
A Fault location: 139,78 km
Site km: jqo-q Accuracy:
12 Download logs via USB Event and fault logs downloaded for day/s of testing

Warning: Remove shorting link across AT(s) CT terminals after Installation and Commissioning work is complete,

Commissioning complete:

RSN

pate: L2/ OR/ | &
Date: / /
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" & 2 AURIZON.

Program delivery QMS

Document Number:

Yool O Dae LM I0LF

CHECK SHEET -~ INST ATION of ELECT
LOCRHION: ATEpala
SCHEME / PROJECT:  PS-Fault Locator Upgrade IV.00004.E.R.12.07.30
MASTER LOCATION:  Raglan FS TYPE:  Slave L
BOARD SERIAL. NO: G722 4 LOT: 10.2

A

Check Enclosure Pre-Drill holes dimension and alignment 28' O({ {E'easur
2 Enclosure glands secure \// % 28 0‘11 Visual
3 QRFL Board dimension and alignment check & ! . Measure
P8 [250q
4 Terminal Strip avaliable and numbered / (‘_) 9 5‘6(“[ Visual
5 Connections from QRFL to Terminal Strip as per drawings / % ?_6 00[ Visual
6 Jumpering as per Drawings \/ % 7% 0Y Visual
7 Record Earth Fault Loop Impedence of VT install (EFLZ) N Q\ w@_) 2 8 o} Record
8 Check CT cable, no kinks, obvious wear / QYJ) 2%, 0 Visual
9 Megger result for Insulation /_\‘T; ~ YEMAT D J570M / \;)@J 28 0 Record
- - 2
10 |Continuity Test /f] Th=0 G40 A7 - 0% e P Q() 7%.09 Record
11  |Shorting links inserted into the CT ciruit v’ \‘(('@ 72.04 Visual
12 Redundant Equipment disconnected and removed. v’ % 78,(\)0\ Visual
13 |QRFL Cabinet - Cable tray installed \/ % 2% 0Q Visual
14  |Cablesinstalled - compliant with AS3000 - cable lables fitted ‘-/ @% 7% QC‘J\ Visual
15 [Insulation resistance of installed cables tested and compliant ALt qz 79.Q% |Record
Pr2oMmsL &) Z
16  |Wiring terminated (bootlace terminals)- wiring numbers fitted / QQ) 7 %09 |Visual
17  |Relevant 50kV Circuit Breaker OPENED by ECO MA \?Qq) 7% 0Y |Visual
18  |SFL relays installed - wiring terminated as per drawings M &. % 2€ 0™ |Visual
19 g;:;:‘i:;t:::::vfor continuity - jumpering / shorting links / (/% 2%, Qq. Visual
20 |Continuity Test of earthing system / &)% ?cg)- © G\ Measure
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Program delivery QMS

, Document Number:
ﬁ ) AURI ZON- Version:1.0 Date:03/02/2018

21 Insulation resistance >0.5Mohm @ 250V DC \/ (\N/ 71 QG‘ Measure

22 Polarity \/ wj 2% Cf} {Measure

23 Correct Ciruit Connections, point to point testing o QQ i 8 o] Measure
Check cicuit breaker rating adequate for cable current carrying

24 capacity o % 7%-QY [Measure
Site cleaned up - redundant equipment removed and dispased q .

25 | ¢ v/ XD |2 %01 |Visual

NAME:(CAPITAL) SIGNATURE: (FULL) INITIALS: DATE:
w0 QoW PO, 73\
Sup 2:
Sup 3:
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Commissioning Test Schedule - Slave Unit

Version Date Details Author Reviewed Approved
Original
f 4
1y S8 Issue
Site Name: E % ALA AT Date: 2% O 1%
Section: 5= S—g?_ Time:
Unit Number:

Unit Type:
Serial Number: 77 i;f-

Warning: Apply shorting link across AT{s) CT terminals before Installation and Commissioning work.

Item Description Expected Outcome Tick if
Number complete
1 Contact ECO to seek approval to

commission stating that the QRFL
will be operated

2 Check QRFL label is correct
3 Open all knife connectors on QRFL
4 Ensure connections are correctly terminated including:

DC power connections

CTs

VTs

V23 communication

Ethernet — if available

Alarm and trip 1/Q's

5 Close power knife connectors
(terminals 2, 3, 5 and 6) and
power the unit

Power LED and screen on

6 Firmware Versions and Settings

Ensure all settings applied are as
per the settings schedule
document for the relevant site.
See attached settings document.

SOTCOTUNNNNY NS

7 V23 Communications

View QRFL idle screen

V23 displaying online

V23 light flashing

Rx: ‘D'O\

Correct dBm values shown (approximately -5 and -14)

—

NN




Remove V23 (QRFL-QRFL comms)
cable

8 RTU Communications (Verify QRFL Comms Status Activity)
8.1 Diagnostic Command
Request diagnostic (D) to the Unit reset. If slave does not reset, send D again only
master QRFL at FS (Unit 0) from once. If the slave still does not reset, the test is failed. /
ECO Clears FL Diagnostics window from any error /
Request diagnostic (D) to the sub- | Unit should not reset /
master QRFL {unit 9} from ECO
8.2 Start Command
Request start from master unit The QRFL screen should change and display
from ECO measurement information \/
SCADA indicates 'Data Scan Received' from current /
master
8.3 Trips and alarms received by RTU
Close EXTALV knife connector \/
(terminals 24 and 26} on QRFL
Activate external battery charger SCADA indicates Battery Charger Failed \/
fail contact
Release external battery charger SCADA shows alarm normal /
fail contact
Close EXTALW knife connector \/
{terminals 27 and 29) on QRFL
Activate oil temperature high SCADA shows AT Oil Temp high
alarm contact at source by \/
increasing temperature
Release oil temperature high SCADA shows alarm normal /
alarm contact at source
Close EXTALX knife connector /
(terminals 30 and 32) on QRFL
Z
Activate oil temperature trip SCADA will display AT Qil Temperature Trip \,/
EREA U s FS & TSC circuit breaker open. Check ECO receives FS
& TSC CB open f‘ﬂg
Release oil temperature trip SCADA shows alarm reset /
condition at source
Close EXTALY knife connector /
{terminals 33 and 35} on QRFL
Activate explosion vent trip SCADA will display AT Explosion Vent Trip /
contact at source
FS & TSC circuit breaker open. Check ECO receives FS LQ
8 TSC CB open /\/
Release explosion vent trip contact | SCADA shows alarm reset /
at source
8.4 V23 / y

Verify ECO receives AT offline




Plug the cable back in

Unit should reset

SCADA alarms should turn off and everything display
normally

Request start to master

Check Tx and Rx levels

SIS N

Tx: e Rx: L
9 Ethernet Communications
Navigate to idle screen and check Ethernet displaying as online (if connected via A’
the correct IP address, subnet Ethernet) ,A/
m'ask, gateway and NTP server are IPaddress: [72. 2. 194, 32
displayed \/
Subnet:
Gateway: 7L - 19 G2 323
NTP:
9.1 Web Interface — if Ethernet available at slave unit
Log on to the QRFL jump box, open
chrome and enter the IP address in (\J Q*
the format
'https://ipaddress:8080/general’
Change a setting on the QRFL (e.g. /\jﬂ
RTU timeout) .
Download an event log from the j\/
Event Log webpage é‘
Download a fault log from the A//}
Fault Log webpage LS
10 Current Injection Testing

Calibrate at 1A

Adjust gain if required.

.00 Fault locator screen: 10O A
Inject:
05A 5/ ' Fault locator screen: __ SO 9 A /
’ ECO reading: — A
1A Fault locator screen: /()0 A -
-
oY) ECO reading:  —— A
2A Fault locator screen: _ 20O | A /
7.6)0
(- ’ O ECO reading: __ — A
3A Faultlocator screen: __ SOIR A /
7.0
o 1 ECO reading: T A
4 A Fault locator screen: 919 7 A \/

400

ECO reading: S A




11 Random Fault Location Calculation Check
Inject current and request start ECO reading: _ &3\ A
from ECO. Current injected:
320 A Fault location: 572.6\  km \/
Site km: 51400 Accuracy:
12 Download logs via USB Event and fault logs downloaded for day/s of testing N Q

Warning: Remove shorting link across AT(s) CT terminals after Installation and Commissioning work is complete,

Commissioning complete:

QUL RN 2

Date: 25/00( 7 ’8

Date: / f
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