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Disclaimer and Land Acknowledgment

This presentation is being recorded and will be saved on the cloud Zoom Canada datacenter (learn
more about this at ubc.zoom.us) This presentation and recording are not allowed to reproduce or
distribute without prior notice

Recording will only be used for the presenter’s personal web portfolio and academic review. It
follows the “Co-op work term technical assignment release form” requirement

Information presented may change based on project planning and ongoing engineering activities

Figures, pictures, videos, and data sources are BC Hydro’s property, regardless of the author of the
pictures shown in this presentation, unless otherwise noted

This file and presentation are defined as NON-NERC CIP

I would like to acknowledge that the Site C project is situated on the traditional territory of the
Saulteau First Nations. Myself, as a UBCV student; UBC Point Grey campus is located on the
traditional, ancestral, unceded territory of the Musqueam people. | would also like to acknowledge
that you are joining us from many places, near and far, and acknowledge the traditional owners and
caretakers of those lands.




2022-12-10

Outline

I Introduction Technical

« Site location and facts * IFC drawings
+ MCW & GSS + CO/CR drawings
* Main components » Connections and relationships

Analytical I Conclusion

* Rebars * Current site status
» Concrete + My contribution
» Geological * Recommendations

» Peaceriver

I Location « Two existing dams
+ Third dam

Fort St. John

WILLISTON RESERVOIR
Hudson's
Hope @

° . %
¢
W.A.C. BENNETT DAM L
DINOSAUR RESERVOIR
Dawson Creek

Figure courtesy of the Site C website - www.sitecproject.com '




l Introduction

Why BC Hydro named “hydro” but transmits electricity?

BC Hydro and Power Authority
Third largest electric utility in Canada
Serves more than 94% of BC's population

30 hydroelectric generating plants

l Introduction

Why BC Hydro is building another clean energy station?

& 5

5147.712 6,550,640 2.8 ~500,000
AVERAGE NEW FAMILIES

2020 2041 FAMILY SIZE IN BC

Data source and prediction: BC Stats
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I Site Facts

HECTARES
S
RESERVOIR

* https://shrinkthatfootprint.com/average-household-electricity-consumption/

| whatis Gss?

GSS - Generating Station and Spillway
MCW - Main Civil Work

20

450,000

HOMES PER
YEAR IN BC

@

100

YEARS OF
RENEWABLE
ELECTRICITY

(AT LEAST)
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Transmission Spillway.
Lines

Site C Auxiliary Generating / ’fw
Substation - Spillway _|_.Station = Dam RESERVOIR

Picture courtesy of the Site C website - www.sitecproject.com

Earthfill
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l Introduction

Earthflll Dam * Reached elevation 445m

» ~85% complete

Approach
Channel

Intakes
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I Approach Channel
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Water passage, future riverbed
~190m wide

Foundation preparation, water
resistance
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l Introduction

Intakes

» Trashracks

 Operational and
maintenance gates

 Hydraulic Mechanical Equipment

+ Radial gates

Headworks « Hoist house

« Gantry crane




Generating
Station

l Introduction

Generating Station

Penstocks

Generators and Turbines

e —
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“ B introduction * Elevation drop: ~40m
i « Six penstocks

PenStOCkS + Flexible couplings

Confidential information is redacted

21

Francis Turbines
. * Six units
Generators and Turbines « One complete unit depth of ~35 meters

Introduction

Confidential information is redacted

11



Widest internal diameter ~8m
Water runs through turbine
SIEVAEIES

Wicket gates

Generate power!

 Turbine shaft
+ Stator winding
* Rotor rim and poles

2022-12-10
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Draft tube &

, « Water outlet
Pier

Technical

Generators and Turbines

Hydraulic Machinery
Bracket

Stator
¢ Frame
» Winding

(Turbine guide) Bearing
Rotor

Rotor Poles

Magnetic Flux

Stress and Ventilation

Video courtesy of VOITH on YouTube




Right Bank
Foundation
Enhancement

Confidential information is redacted

28

Depth of the piles max. 40m
~ 100 piles in total are drilled

Improve seismic loads and
structural stability

POWERHOUSE STRUCTURE

TAILRACE PILES

ISOMETRIC

2022-12-10
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Spillway and
Auxiliary Spillway

Safety purposes

3 bays

6 overflow channels
1 auxiliary spillway

Spillway

Auxiliary
Spillway

Stilling Basin

2022-12-10
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I Qutlets, Jet Deflectors

+ Elevation drop max ~50m pesT T —

« Discharge of high velocity
water into lower velocity area

Stllllng BaSIn « Qutlet erosion control

structures
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Technical

Drawings

Issued for Bidding

Technical Issued for Bidding

Drawings

General

Concrete Outline
Concrete Reinforcement
Lift

Electrical / Grounding
Formwork
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Technical

Drawings

Issued for Bidding

.) Klohn Crippen Berger 9) SNC+LAVALIN

O BCHydro

CLEAN ENERGY PROJECT - SITE C
SPILLWAY - CHUTE
LOW LEVEL OUTLETS 01, 02, AND 03

REINFORCEMENT
ELEVATION AND SECTIONS - SH 2

1020 - C 21 - 02126 | A0 | 2

» Concrete reinforcement

‘DK\uhnCrlppeﬂ Berger 0)) SNCLAVALIN . Concrete outline
{ BCHydro

CLEAN ENERGY PROJECT - SITEC
SPILLWAY - CHUTE
LOW LEVEL QUTLETS 01, 02, AND 03

CONCRETE QUTLINE
ELEVATIONS AND SECTIONS - SH 1

1020 - C 21 - 01166

Some information is blurred

Technical

Outline Drawings

Issued for Bidding

OUTLINE OF ADJACENT
SPILLWAY BAY CHUTE SLAB

Where is the lift?
Concrete shape
Concrete strength (A2)
Finishes (F4)
Embedded parts

Some information is blurred
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Technical

Lift Drawings

Issued for Bidding

« Lift shape

+ Stay-form

» Water-stop

» Checkif it is consistent with IFC

Some information is blurred

Technical

Reinforcement Drawings

Issued for Bidding

Where is the lift?

Rebar spliced location and
requirement

Rebar size
Hook, angles

Some information is blurred
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Technical Issued for Bidd

Rebar Drawings

25M @300 V N1 (REFER LIST-A) P ]
25M 8300 V N1 25M @300 H N2

8-BK25020 300 V NI (a)| 1-25M4600 8300 H N2 (a)

6-8K25019 8300 V N1 1-25M5260 8300 H K2

9-8K25018 8300 V K1 1-25M5910 @300 H K2
~dn 3-8K25017 8300 V W1 1-25MHE560 9300 H K2

TABLE 4 : fy = 400 MPa |f'c = 35 MPa

TOP BARS OTHER BARS
DEVELOPMENT LAP SPLICE DEVELOPMENT LAP SPLICE
LENGTH

LENGTH LENGTH
(mm) (CLASS B) (mm) (mm) (CLASS B) (mm)

320 420 300 320 Rebar size, quantity, type
480 620 370 480 . o« e

. o - - - Spacing and splicing
990 1290 [ 770 990 Rebar cover

1190 1540 910 1190 Concrete stre
1800 | 10

BAR SIZE

M50
LiFT-0812

o UIFT-0801
£ M50 025

P08 S

Some information is blurred

Technical

Drawings

Issued for Bidding

[BGhydro &

Site C Clean Energy
Project

C1 - Accepted

C2 - Proceed Subject to Conditions

C3 - Do Nat Proceed — Re-Submit as Moted

20
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e a Issued for Bidding
»

ange ade oug
0 al do e
Aaaitio ptractio
® ange 0d atio e

Technical

Drawings

Issued for Bidding

» Engineering Design Team
» Review, approve, stamp, seal

21
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Analytlcal Site C Clean Energy Project Field Review Plan
ineering Design Team

. .
F I e I d R eVI eW P I a n | Contract ‘ Gomponent(s) ‘ Discipline(s) ‘ Document No. | Revision Revision Date |
a3 v )
| Gss ‘ ‘ cviC ‘ S007 | 0 ‘ SEP 111019, |

Project: SITE C CLEAN ENERGY PROJECT — GENERATING STATION AND SPILLWAY

Subject: CIPC INSPECTION CHECKLIST

Pour No. Pour Date: |

ITEM DESCRIPTION YES | NO | NIA [ COMMENTS

Pre-Inspection Tasks:

a) _Latest revision of IFC Drawings have been followed

b) Shop Drawings are approved
. . ©) Any RFI, SRQ, FCF,NCR, DCN, FAM related to the pour
Pre-inspection tasks 9 TP e

€) _Pourfolder updated at SharePoint

H - Inspection Tasks - before pour sign-off:
Before Slg n Off Surface Preparation - RCC:

. . Horizontal surface survey of RCC is within + 25 mm from
» Final Observation z
Horizontal and Vertical surfaces of RCC are rough enough

H JAny loose aggregate at the placement area
After sign-off e

Any standing or running water at placement area

After pour Completlon Surface Preparation - CIPC:

Horizontal and Vertical surfaces of CIPC are rough encugh
with exposed aggregate of 5 mm

Any loose aggregate at the placement area

Placement area is clean

/Any standing or running water at placement area
Joint Preparation (CJ):

Construction joint (CJ) indicated in IFC Drawing

Vertical surface of existing CIPC are rough enough with

N
3
“
o
.
.
q
3

Analytical

Rebar Inspection

Rebar
Water-stop
Stay-form/Bond breaker

22
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Analytical
Rebar / Pre-panel Inspection

» Rebar

» Water-stop

« Stay-form/Bond breaker
Surface cleanness
Thermal Control Plan (TCP)

Minimize temperature difference
Protect concrete during the curing process

l Analytical

Thermal Control Plan
(TC P) Prevent concrete from cracking

Both winter and summer

« [Tmax<=60°C and
« | AT (interior) <=20 C.
lysis shows that the stress-strength

. aT if proper
ratio will be maintained below 0.75 at all times.

Sconarios evi

alusted: = i C
«  Placing Temperature: 5 - 10 C (modelled at 10 C). Placing temp should be kept as close to o= % CENTRE
5C as possible. WCORNER
«  Surface Insulation: *
Top surface: insulated with 1 layer of thermal blankets for a minimum of 96 hours
FARTHEST g

Corner: insulated with 2 layers of thermal blankets for a minimum of 96 hours \
Heating and Hoarding will be installed when forecasted ambient temperatures are N=
expected to drop below 10 C: the temperature under hoarding shall be kept at or
above 10C
Formwork Remaval: if the formwork is removed during the curing period, thermal control
protection will be installed; If formwork is removed prior 1o stated time in this TCP then
thermal blankets will be instalied.

Fig 5 - Locations of thermal sensors for ¢
“Note: Top sensor is off sat into the horizontal section of the siab

0oling water amperature and flow rate: 13 C at 2 4m*h
« Ambient Temperature: 1

Concrote Mixture: CENTRE
=

Fig. 6 - Locations of thermal sensors for
“Note: due to the siope geomelry of the chute face the top surface sensor was omited.

Some information is blurred
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Analytical

Cooling lines

« Mass concrete: typically having
a minimum dimension equal or
greater than 1m saa23.7.63.1)

» Exothermic reaction

* Not using low heat cement?
Cost effective?

Transmission
Lines

2022-12-10
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Substation
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l Analytical

Why called engineers if we are just measuring, comparing, and
finding errors, and tell contractors to fix them?

| heard the geological conditions at Site C is pretty bad, how to
mitigate the impacts and make this feasible?

How to install rebar, and then pour mass concrete? How much
concrete does Site C need per day?

Do we need some special tests during the construction to make
sure this giant hydro facility works properly and safely?
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Analytical

Rebar installation problems

+ Spacing, splicing, cover distance, development length, size...

Analytical

Spiral Case Pressure Test

* Testing pressure ~920 kPa
* Minimum 5 hours
» No leakages allowed

 Lower to 60% of designed pressure during 2"d stage concrete
placement
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* [T=
- L »

Analytical

1000+ m?3 concrete
pour in one lift

Check everyday

Communicate with
journeyperson

Locate potential problems

Solve before it's getting
complicated

3V 8 VI T

N g. i et e ool

i e

Analytical

Formwork installation

» Cover distance
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+ Mix design
Pouring * Finish type
concrete « Vibration
* Free fall

ER e~

¢ Al Ay X
A\ W

Analytical

Sum up - Inspections

» Surface, CJ, CTJ, water-stop, TCP, rebar, formwork




LINER SYSTEM TYPE
NTS

Foundation preparation
and Liner system

Shales are fragile

Rock shear — fault gouge

NON-WOVEN GEOTEXTILE
DREFON® § 2000 2000 g/m?
PRIMARY UPPER GEOMEMBRANE
SIBELOMN® C 4550, 3.5 m
HDPE_GEONET TEMAX®
TENDRAIN 1300/2
SECONDARY LOWER GEGMEMBRANE
SIBELON® C 2800, 2.0 mm

WOVEN GEOTEXTILE
SIBELTECTEX® 200

“—LOW-FRICTION MEMBRANE
SIBELON® PTFE 1470

NON-WOVEN GEOTEXTILE
DREFON® S 2000 2000 g/m?

TERTIARY GEOMEMBRANE
3 © 458

550, 3.5 mm

“— NON-WOVEN GEOTEXTILE

IRF-’ii S 2000 2000 g/m?

* 4 liner system types

+ 3 foundation preparation for rock surfaces types

2022-12-10
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Waterproof!

Water curtain

Waterproof membrane
(CARPI Liner)

Electrical conductivity test

a Y

2022-12-10

Analytical
Slush grout,
dental concrete
and mudslab
Area/size compaction?

Strength differs

Maximum aggregate size
differs

31
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oA 3§

Dec. 07 — Concrete poured and curing in progress

l Conclusion
Conclusion and Recommendations

GSS scope of work
Very fast-paced project

SAFELY achieving Ready for
reservoir filling by July 1t, 2023

Recommendations
« For GSS
» For General Contractors
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Learn everyday, think everything, big or small.

Thanks for your listening.

“Smart about power inaltwe do.”

/X’ AZ Recordingwilkbe adailable at oy
A SECECUhttps//andrewsazsect site Thanks to everyone here at Site C.




