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U&U Dickie Brook Unit #1

REDACTED

November 24, 2010 NOVA SCOTIA

POWER

An Emera Company
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NOVA SCOTIA O
POWER

An Emera Company UARB APPROVAL SHEET
Project Title: U&U Dickie Brook Unit #1 Cl Number: 39406
. Capital Project Authorization Head Office Use:
I:I ATO Project Number:
[ ] Final Cost Date: November 24, 2010
Location: Division:
Expenditure Profile Schedule
YEAR Budget Estimate Project Estimate
2010 601,706 |Start Date : 2010-09
Estimated In-Service Date 2010-12
Estimated Close Date 2010-12
Total $0 $601,706

This item is submitted pursuant to section 35

Submitted on behalf of NOVA SCOTIA POWER INCORPORATED Approved on behalf of NOVA SCOTIA UTILITY AND REVIEW BOARD
/%J 57 /\/ov 77/2 /e

Authorized Signatory DATE DATE

Mark Savory

VP Technical and Construction
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39406 - U&U Dickie Brook Unit #1

Account

001 - HYDRO Regular Labour

012 - Materials

013 - POWER PRODUCTION Contracts
028 - Consulting

094 - Interest Capitalized

095-Hydro Regular Labour AO
095-Thermal & Hydro Contracts AO
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Current Submission
5,000

29,000

498,000

31,190
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974

32,619
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601,706




REDACTED CI 39406 Page 6 of 40

'sBojdoys ayy Joy Jaquuny Jo Aiddns 1oy 3S00 pajewnsa auy sl 000'L$ Buiurewss sy "aousiadxe Yeis
Bunssuifua [dSN Uo paseq si siy] "adA} siu Jo Juswiysiginal e aje|dwod o} painbal sajqewnsuod pue SWaY ShOSUE|[adSIW JO) M8Z$ Saphjoul siy L s[euajep € 9I0N

‘suonasdul yooisuad pue aqn) Yelp Sue) Joulsnob ‘aajea Ataping 'aseD [|0IoS J0f 061 L2$ pue '‘Buninsuos Buteauibus Joy YoL$ sepnjoul sIy Buninsuod C 30N

‘gousliadxa yes Buusaulbua [dSN UO Paseq aie papn|oul Uasq jou aaeY suonejonb yolum Jo} swiay Auy I>ocmmczcoo pue Ico_uomqm:_
osIN ' doys JiapA Wwoly 7 o} buiddiys ‘(] sJiedas aje|dwod o) uone|eysut boj dojs ‘(] uopejesul pue Addns yjoq Joysue _i
sJiedal mc:ﬁ? 1 ]! I uofjoadsul Yeys pue Guueaq 10} st Bulurewal syl -(eouauadxa yeys buusasuibus sjoejuo)
IdSN Uo paseq) sdiedas agn} Yelp pue }oojsuad oy pue ‘(eja|dwoo sy Bupsey pue uonoadsul 3oUO S)SOD UABSIOJUN JBA0D 0} Aouabupuod]  UORINPOLY Jamod
c_I+ J0J0. 3y} Jo Bupsay pue uonoadsul ‘Bujues|o Jo} + Lios g uondQ) pausene ajonb suswalg ay} Jod SE JUSLIYSIQINaI J0J0J pUB JOJE]S|
oy} Joy I.umsomﬁm ajonb Jlapn ayy Jad JuaWYsIqINeI 10} G0Z'YLZ$ (SMOJ0) SE UMOP UaXoiq S| SJoRJUOY UONONPOId Jamod Jo) 000'86t$ @yl

1 S1oN

. 0JpAH wawuedag
90P6E Jaquinu [9 uoRoNpo.d Jemod uoIsinlg
010Z 151 AON sjeq 0102 1ea ) 19bpng

S9JON 92Ud19)0Y
L# 31UN Yooid anjo1a N3N




REDACTED CI 39406 Page 7 of 40

Weir Canada, Inc. Excellent
Weir Power & Industrial Engineering
Solutions

8600 St. Patrick Tel.: 514.366.5907

Lasalle, Québec Fax: 514.366.2067 m

H8N 1V1 :
. . , POWER & INDUSTRIAL
Canada www.weirpowerindustrial.com —SERV,CES |

LaSalle, August 19, 2010

NOVA SCOTIA POWER CORP
Hydro division

25 Lake Side Park Drive
Lakeside, NS, B3T 1M9
Canada

Attention
Tel: (902)
Cell: (902)

Email : [

Fax.: (902) 428-7564

Subject: Dickie Brook - Refurbishment of Turbine Components
Ref. : Our gquotation No. 7096588

Dear

Listed bellow is the scope of work we proposed in our quotation no.7096588 with more
details and component pictures.

Weir Canada Inc provides technical and engineering expertise in the assessment and
repair of mechanical equipment based on training and experience of our staff

We have conducted a condition assessment of the Nova Scotia Power, Dickie Brook
Generating Station, hydro turbine mechanical components in August of 2010 and based on
our observations, measurements, testing and examination, our technical team and experts
are recommending that the following repairs be performed.




Weir Canada, Inc.
Weir Power & Industrial

Line 20 — (1) Turbine shaft

Weir technical experts believe, based on observations,
measurements, testing and examination that the following
repairs are required.

Remove shaft from the runner

Remove stainless steel sleeve by machining

Make new centers, redo tapped hole on runner end
Premachine 5.000" & 5.500” dia’s (runner & st.stl sleeve)
Metallize both diameters (st.stl 410)

Machine two diameters as per drawing

Minimum machine 6.500° dia. (bearing), polish all over
Clean keyway (min. material removal), make new key

Supply material for new st.stl sleeve and locking key
Machine new sleeve as per original drawing

Machine runner locking key

Install new sleeve on the shaft, machine O.D. if required
Inspection and report

Put away until ready for the assembly with the runner.

our price ..... || | |;GTTEIB

Note: 5.002” dia. will be metallized and machined to fit
remachined runner bore after minimum clean-up.

5.500” dia. (st. stl sleeve) cannot be reduced because of the
sleeve installation over the locking key shoulder.

6.500” dia. (main bearing) will be machined (minimum
clean-up) and the inside diameter of the bearing will be

machined smaller for proper clearance.

REDACTED CI 39406 Page 8 of 40

POWER & INDUSTRIAL
SERVICES
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Weir Canada, Inc.
Weir Power & Industrial
POWER & INDUSTRIAL
SERVICES

Weir Canada Inc, technical experts are recommending , based on our observations,

Line 30 — (1)Turbine Runner

measurements, testing and examination that the identified and listed repairs are required.

Pre-machine runner band and crown

Weld build-up both diameters and stress relieve
Sandblast

Grind smooth excessive welds in water passage
Grind radii on blades inlet edges

NDE (LPI) — entire part

Machine band and crown (diameters to be confirmed)
Clean center bore, (machine minimum)

Inspection and report

Apply ceramic coating to all non-machined surfaces
Assemble runner and shaft

Dynamically balance the unit to ISO standard 1940/G2.5
Inspection and report

Prepare for shipping.

our price ..... | | | G

Note: Weld overlay on crown and band is required to reduce the gap between runner and
“wearing rings” (head cover/bottom ring) which are machined oversize.

Ceramic coating proposed for “water passage” will be CIBA 8518

Excessive “bumps” and old welds will be removed by grinding to prevent cavitation.

The runner inlet opening will be slightly modified — please see “wicket gates”.
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POWER & INDUSTRIAL
SERVICES

Weir Canada Inc, technical experts are recommending , based on our observations,

Weir Canada, Inc.
Weir Power & Industrial

Line 40 — (1) Bottom ring

measurements, testing and examination that the identified and listed repairs are required.

Remove wicket gate bushings

Machine (minimum clean-up) wicket gate bores
Machine minimum wear plate

Supply material for new wicket gate bushings (oilless)
Machine new gate bushings

Supply new seals (ref. wicket gate stems)

Assemble bushings and seals

Final inspection and report

Paint non-machined surfaces (2 coats) zinc rich epoxy
Put away until final assembly

Our price ...... e

Note: Wicket gate bores will be machined, minimum clean-up, and verified for proper
alignment with head cover bores.

Wear plate is machined/cleaned up @ 95% and the existing patch bolt counterbore gaps
filled with ceramic epoxy.

We have no objection to use Orcoft material for bushings and have NS Power supply.
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Weir Canada, Inc.
Weir Power & Industrial
POWER & INDUSTRIAL
SERVICES

Weir Canada Inc, technical experts are recommending , based on our observations,

Line 50 — (1) Head cover

measurements, testing and examination that the identified and listed repairs are required.

Remove (32) wicket gate bushings and studs item # 15
Machine, minimum clean-up, wicket gate bores

Machine minimum wear plate

Supply material for new wicket gate bushings (oilless) and
sliding rings for gate operating ring

Machine new gate bushings, drill and countersink sliding rings
Supply new seals (ref. wicket gate stems)

Assemble bushings, seals and sliding rings

Machine sliding rings to new diameter (ref. Gate Operating Ring)
Final inspection and report

Paint non machined surfaces (2 coats) zinc rich epoxy

Put away until required for trial assemby.

our price ...... | |  GzB
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POWER & INDUSTRIAL
SERVICES

Weir Canada Inc, technical experts are recommending , based on our observations,

Weir Canada, Inc.
Weir Power & Industrial

Line 60 — (16) Wicket gates

measurements, testing and examination that the identified and listed repairs are required.

Measure gate profile (blade)

Fabricate machining/measuring jig

Weld build-up lower gate face (short stem)

Weld build-up contact points

Repair patched surfaces (bump)

Redo centers

Machine end face (blade) and packing area on longer stem
Machine contact points

Inspection and report

Grind smooth non-machined surfaces

Apply ceramic coating on non-machined surfaces
Put away until required for trial assembly

Our price ...... ]

Note: Weld overlay on lower gate face (bottom ring side) will
make gate longer but this will compensate for material
removal on the head cover and bottom ring. Runner inlet
opening is also modified for slightly longer gate. Contact
points will be welded and remachined. Surface bumps

will be repaired, ground smooth and covered with ceramic
coating CIBA 8518. Gate stems will be polished only.




REDACTED CI 39406 Page 13 of 40

Weir Canada, Inc.
Weir Power & Industrial

SERVICES
Line 60 — (16) Wicket gates, Option # 1

Weir Canada Inc, technical experts are recommending , based on our observations,

measurements, testing and examination that the identified and listed repairs are required.

Measure gate profile (blade)

Make machining and measuring jig
Pre-machine both gate stems (0.030"/rad.)
Weld build-up lower gate face and both stems
Weld build-up contact points

Repair patched surfaces (bumps)

Redo centers

Machine end face (blade) and both stems
Machine contact points

Inspection and report

Grind smooth non-machined surfaces

Apply ceramic coating on hon-machined surfaces

Put away until required for trial assembly

Our price ...... ]

Notes: This is proposed as an option which will include weld overlay on both gate stems

and machining to the original dimensions.

¥ NSPL did wk use Hhis gptun
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POWER & INDUSTRIAL
SERVICES

Weir Canada Inc, technical experts are recommending , based on our observations,

Weir Canada, Inc.
Weir Power & Industrial

Line 70 — (1) Gate operating ring

measurements, testing and examination that the identified and listed repairs are required.

Remove bronze bushings

Minimum machine inside diameter and record
Supply material for new self lubricating bushings
Machine and install new bushings

Paint non-machined surfaces (2 coats)

Final inspection and report

Put away until until required for trial assembly
Grind linear indication (found during MPI)

Our price ...... ]

Notes: Surface linear indications have been removed

Line 80 — (16) of each Levers & shear links

Levers

Clean and degrease

Paint (original colour)

Supply new anti-friction washers
Inspect

Shear links

Supply material for new links (bronze SAE 660)
Machine links as per original drawing

Supply material for link bushings (self lubricating)
Machine and assemble new bushings
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POWER & INDUSTRIAL
SERVICES

Weir Canada, Inc.
Weir Power & Industrial

Inspect and make final report
Put away until trial assembly

Our price ...... || GGG

Note: Anti-friction washers will be installed between the levers and head cover.

Shear links will all be replaced as per original drawing.

Line 90 — (1) Draft Tube
Weir Canada Inc, technical experts are recommending , based on our observations,

measurements, testing and examination that the identified and listed repairs are required.

Remove only the outer st.stl ring

Inspect 2 bores and record

Machine minimum bores (if out of round)
Supply material for new ring (st.stl 316L)
Machine new ring with the proper shrink fit
Assemble new ring to the draft tube

Grind and remove damaged coating

Repair surface with metal filler and apply new top coating
Supply new o-ring

Grit blast and repaint

Prepare for shipment

Our price ...... [

Note: item # 2 hand hole cover was not received with the
original shipment.

The outer st.stl ring was in contact with the runner (rubbing marks) |
on both face and diameter. We are proposing to replace the ring.
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POWER & INDUSTRIAL
SERVICES

Weir Canada Inc, technical experts are recommending , based on our observations,

Weir Canada, Inc.
Weir Power & Industrial

Line 100 - (1) Main bearing

measurements, testing and examination that the identified and listed repairs are required.

Bearing shell
Make the sketch of the existing part

Melt babbitt

Pre-heat both halves to 800 deg. F for 8 hours
to burn the remaining oil.

Sand blast

Magnetic particle inspection

Prepare (fabricate) a jig for pouring of babbitt

Re-babbitt ASTM B23 Gr.2

Machine joints to +0.005”

Assemble and pre-machine inside diameter
Verify babbitt adherence

Pre-machine spherical diameter ( -0.020"/Rad)
Metallize spherical diameter

Final machine joint faces (minimum clean-up)
Machine oil grooves

Assemble and machine inside diameter and faces
Machine spherical diameter

Inspection and report

Dressing

Paint non-machined surfaces with Glyptal 1201

Bearing housing

Machine minimum bottom face (parallel to brg axis)
Machine o-ring grooves (3 planes)

Clean labyrinth grooves
10
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POWER & INDUSTRIAL
SERVICES

Weir Canada, Inc.
Weir Power & Industrial

Assemble and machine spherical diameter

Inspect and prepare report

Trial assembly of bearing shell

Paint inner surfaces with Glyptal # 1201

Paint outside surfaces with corrosion resistant paint
Assemble all the components removed prior to repairs

Prepare for shipment

our price ..... || GGG

Note: Above price is for both pieces, bearing shell and housing.
To prevent oil leaks, we will have o-ring grooves machined in 3 places.
Spherical diameter on the bearing housing will be machined, minimum clean-up, and the

spherical diameter of the shell will be metallized and machined accordingly.

Line 110 — (2) Pedestal bearings

Weir Canada Inc, technical experts are recommending , based on our observations,

measurements, testing and examination that the identified and listed repairs are required.

Bearing shells
Prepare sketch of the existing parts

Melt babbitt

Pre-heat 4 halves to 800 deg. F during 8 hours
to burn the remaining oil.

Sand blast

Magnetic particle inspection

Prepare (fabricate) a jig for pouring of babbitt
Re-babbitt ASTM B23 Gr.2

Machine joints to +0.005"

Assemble and pre-machine inside diameters
Verify babbitt adherence

11
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Weir Canada, Inc.
Weir Power & Industrial
POWER & INDUSTRIAL
SERVICES

Pre-machine outside diameters (3) ( -0.020"/Rad.)
Metallize outside diameters (3)

Final machine joint faces (min. clean-up)

Machine oil grooves

Assemble and machine inside diameters and faces
Machine outside diameters (3)

Inspection / report

Dressing

Paint non-machined surfaces with Glyptal 1201

Bearing housings

Machine minimum bottom faces (parallel to bearing axis)
Machine o-ring grooves

Assemble and machine bearing shell seats

Inspect and prepare report

Trial assembly of bearing shells

Paint inner surfaces with Glyptal # 1201

Paint outside surfaces with corrosion resistant paint
Assemble all the components removed prior to repairs
Prepare for shipment

Our price ...... R

Note:The above price is for (2) bearing shells and 2 housings.
Inside diameters (3) on the bearing housings will be machined, minimum clean-up, and the

outside diametes (3) of the shell assembly will be machined accordingly.

12
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POWER & INDUSTRIAL
SERVICES

Weir Canada, Inc.
Weir Power & Industrial

Line 120 — (1 lot) Misc. components

Weir Canada Inc, technical experts are recommending , based on our observations,

measurements, testing and examination that the identified and listed repairs are required.

Stuffing box

We wanted to compare the cost of
repairing versus a new casting.

This part is badly corroded inside and
NPT threads are damaged.
Unfortunately we are still awaiting price
for the casting and our estimate

for this part is not completed.
However we have put a budgetary
price for miscellaneous components
that will cover stuffing box, thrust
bearing, thrust plate, bearing housing
support blocks and the shop trial
assembly.

Our budgetary price... ||| | G

Our total price including line # 120 .... $214,205.00 — @ ‘ '
¥ docs  not melode Live 5()

Note: We have built this proposal based on our understanding to deliver a unit which we
would like operate free of problems for several years. However, during the rehabilitation
process, we will be vigilant in considering some options that may lead to a discounted price
if ever possible.

Although you requested we provide you with an estimated service life after this
reconditioning, it remains extremely hard to set a number considering the life expectancy is
also based on other aspects of the work which may have an important impact on the
longevity e.g site installation, alignment, balancing, etc.

Our warranties on repair work are as per Weir Canada Inc.’s Standard Terms and
Conditions of Sale.

We are looking forward to discuss this proposal further with you as you may feel required.

13
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Weir Canada, Inc.

Weir Power & Industrial m

POWER & INDUSTRIAL
SERVICES

F.O.B.: LaSalle, QC

TERMS: Net 30 days

TAXES: Extra as applicable

DELIVERY: 8 Weeks ORO, To Be Discussed

Best Regards

Weir Power & Industrial
8600 St Partick Street
Lasalle, Quebec, H8N 1V1

Tel. :
Fax.: 514-336-8612

el
oc:

14




REDACTED CI 39406 Page 21 of 40
]

SI EM ENS Siemens Canada Limited, Industrial Services

80 Enterprise St., Moncton, NB EI1E 3P7

Phone: (506) 857-8457 Fax: (506) 858-9483
BUDGET PRICING
QUOTATION
ATTENTION: _ NUMBER OF PAGES : 1
COMPANY: NS POWER, DICKIE BROOK YOUR REFERENCE: ~DICKIE BROOK GENERATOR
DATE: MARCH 15, 2010 OUR REFERENCE: Q00088393

NAMEPLATE DATA: 1 MW, 900 RPM, HYDRO-ELECTRIC GENERATOR

WE ARE PLEASED TO QUOTE:  PLEASE SEE BELOW FOR NORMAL DELIVERY

CLEANING, DRYING AND TESTING OF STATOR

- PICKED UP BY SIEMENS.

- STEAM CLEANING, CONTROLLED TEMPERATURE DRYING AND TESTING OF STATOR

NOTE: ONCE TESTING IS DONE RESULTS WILL BE IMMEDIATELY PROVIDED TO KENNY PUBLICOVER AND NO
FURTHER WORK DONE BY SIEMENS. ADDITIONAL REPAIR WORK WILL BE QUOTED FOR YOUR APPROVAL AT
THIS STOP POINT. '

PRICE:

DELIVERY 1 WEEK

CLEANING AND REPAIRS TO ROTOR COILS, TWO OPTIONS:
NOTE: ROTOR PRICING IS BASED ON THE COILS BEING APPROXIMATELY 20" LONG X 14" WIDE X 9.5" DEEP

OPTION A/ N #
PRICE OF CLEANING AND REPAIRS TO ROTOR COILS )
- PICKED UP BY SIEMENS, :
- PRICE WITH COIL REPAIRS WITH EXISTING COPPER WINDINGS (NEW WASHERS AND CELLS) !
DISMANTLING COILS AND CHANGE WASHERS
PRICE|
DELIVERY 2 TO 2" WEEKS
NOTE: WE DON'T RECOMMEND THIS OPTION 'A' AS MOST OF THE TIME WE END WITH REWIND AFTER |

SPENDING LOT OF TIME TRYING TO PATCH-UP COILS.

OPTIONB/
PRICE WITH COIL REPAIRS WITHNEW COPPER WINDINGS, NEW WASHER AND CELLS.

- PICKED UP BY SIEMENS.
-PRICE FOR REWIND 8 ROTOR POLES WITH NEW WASHERS WITH EPOXY, :

DISMANTLING POLEi@WIND , ASSEMBLE, AND BALANCE ;

PRICE

DELIVERY 3% TO 4% KS

NOTE: ALL ADDITIONAL ELECTRICAL AND MECHANICAL REPAIRS AND ALL ADDITIONAL REPLACEMENT
PARTS ARE EXTRA TO THE ABOVE BUDGET PRICING.

ALL WORK PERFORMED IN ACCORDANCE WITH IS0 9001 QUALITY CONTROL SYSTEM
SUBJECT TO TERMS AND CONDITIONS PER OUR FORM 1410 (AVAILABLE BY REQUEST)
PAYMENT NET 30 DAYS - TAXES ARE NOT INCLUDED IN ABOVE PRICES

WE APPRECIATE THIS OPPORTUNITY TO QUOTE - REGARDS, ROYDEN WEIR

+PROCEED WITH REPAIRS AS ABOVE () +RETURN UNREPAIRED ( ) +SCRAP ()
REPLACE WITH NEW AS ABOVE () PURCHASE ORDER # SUPPLY GOODS AS QUOTED ABOVE ( )
[ IF SPECIAL DELIVERY REQUESTED SPECIFY DATE J

SIGNATURE; DATE ‘ =
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Pages 22-37 have been removed due to confidentiality.



REDACTED CI 39406 Page 38 of 40

DICKIE BROOK UNIT #1
Summary of Alternatives

Xgva §L07i4

At Etnotsy ﬂnmpm:;g

Budget Year : Date : = 8-Nov-10
Division : Cl Number: |
Department : Project No. :

Originator :

PV of EVA/ NPV
1,668,642
NA

0.0 years..

Recommendation :

Proceed with the repairs to Unit #1 at the Dickie

Notes/Comments :
DICKIE.BROOK UNIT #1
Capital costs include the m:
Operating costs are the.
$337,500in 2010 and $3

Cl 39406 EAM 2010 DICKIE BROOK UNIT#1 R1.xls 11/9/2010
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