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Overview meridian

» Waitaki Power Station
* Project Overview

* Detailed Design

» Health and Safety

» Key Learnings




Walitaki Power Station meridian

First power station on the
Waitaki River

Last ‘manually’ constructed
power station

1928 - Construction begins
1935 — First power generated

7 units x 15 MW
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What is TWL for? m;izian
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g T « Turbine governing system
T NI . HWL — TWL = Gross Head
N Y [N Gross Head — Head Loss= Net Head
HWL e B e, WP o Downstream flood protection
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Water Level Sites Examples eridian
 Level instrument
« Stilling well
¢ Control and communication device

Benmore TWL Aviemore TWL Waitaki TWL Aviemore HWL
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Key Issues meridian

» Pressure transducer — prone to drift
« Level device cannot be maintained
 End of life — installed early 90’s
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Pressure Sensor Drift
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Example of Pressure Sensor Drift from the Calibrated Zero Point Over Time
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Key Issues — continued meridian
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Objectives meridian

1. Reliable and accurate TWL data
2. Easy to maintain
3. Safe access
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Detailed Design — Objective 1
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I 1. TWL ) 2. Instrument 3. Level data \‘ 4. Design of the } 5. Structural
. instrument J location \ communlcat|on/ v stilling well / integrity
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Measurement Communication Stilling well air N
technology Turbulence medium flow design Sielsntie
Data delivery Geographic Communication Intake pipes

location protocol design Flood

Measurement
range



Detailed Design — Objective 1

Stilling well to intake pipe cross-sectional area ratio

« Maximum rate of change
« Lagless than 1mm

FLANGE CONNECTION BOUTED
THROUGH SLATFORM STEELWORK

The following relationship may be used to determine the lag for an intake pipe for a
given rate of change of stage:

Ah = 0.01/g x L/D [Aw/Ap)* x (dh/dt)*

g where: Ah = lag, in meters
STILLING WELL TOP DETAIL

SAL -0

g= acceleration of gravity, in m/s?

L= intake length, in m

D = intake diameter, in m

Aw = area of stilling well, in m?

Ap = area of intake pipe, in m%, and
dh/dt = rate of change of stage, in m/s.

Smith, Hanson, and Cruff (1965) have studied intake lag in stilling-well systems,
relating it to the rate of change of stage of the stream and to the various types and sizes
of components which are used in the stilling-well intake system.




*_%/

Detailed Design — Objective 1 m:rizlian

Position magnet (Magnetic field)

T 9

Sensing element e J
(Waveguide) 0 \

Torsional strain pulse converter o

RS-232

Devices

Fiber Optic Connection

(5]

Measurement Cycle

Current pulse generates magnetic field
RS-232

Interaction with position magnet field
generates torsional strain pulse

Devices

Torsional strain pulse propagates

Strain pulse detected by converter

Time-of-flight converted into position

« Magnetostrictive technology * Immunity to electromagnetic
+ Digital gauge interference

* No drifting * Future-proof

* Low maintenance « Easy and cheap interface

« +1mm accuracy



Detailed Design — Objective 2 meridian

/1. Stilling welly, 2. Instrument C?;lill?)llzl;.ltjil;)en
( design location :
" S requirement
Isolation ACCeSSibiIity Electric plumb
bob
Protective

coating Staff gauge
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Detailed Design — Objective 2 meridian
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« Abrasive blast to AS 1627 PT9 Grade Sa2.5 « Ball valves _ l
* Interzone 954 paint system to 500 microns * Individually actuated -
DFT (Dry Film Thickness)
* Annual maintenance
» Fresh water immersed environment 25-30 yrs and calibration

* Bottom - flange



Detailed Design — Objective 3 meridian
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¢~ 1.Access % 2.Instrument
‘. platform / location
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Working
above water

Working at
height




Detailed Design — Objective 3 meridian

DISIING
SRVCES

BOTH BRACES FITTED FROM
EXISTING PLATFORM ONCE
THE 15" TUBE IS REMOVED

| CONSTRLCTION JOWNT
N STRUNG wELL TLRE

SLBVERGED BRACKET SHOWN

2000mm BELOW LEDGE

REFERENCE W

o e w0 Safety in Design (SiD)
“Consistently provide designs that are safe to
construct, operate, maintain and decommission.”
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Detailed Design — Objective 3 m:ri:;ian
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Part of the parapet wall will be removed at Waitaki Power Station.

A very important question must be answered.

Is there any emotional attachment to it?
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Overall Project Plan

Task Name

15 Jan '17

29 Jan '17

;1_2_12--32--?.?_l~5 11 16 21 |26 3

12 Feb'17 26Feb'17
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12 Mar '17 26 Mar '17 9 Apr'l7 23 Apr'l7 7 May'l?  21May'l7 4lun'l7 18Jun'1?  2ul'17

8 13 18 23 28 2
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12 17 22 27 2 |7 12 17 22 27 1 6 11 16 21 26 1

6 11

Design Option Study (Including site investigatio‘k
-y

Plant Change Control
Mechanical Scoping
Electrical Scoping

4 Detailed Mechanical Design

stilling well/platform and installation design

Inlet pipe design for the stilling well
4 Detailed Electrical Design
Communication and electrical design
Control panel design
CAD drafting
4 Procurement
New water level sensar
Electric plumb bob
Free-issued parts for panel construction
Control panel construction
Plant Outage Request
4 Mechanical Fabrication and Installation
New stilling well and platform fabrication
Site installtion
4 Electrical Installation
Cable installation
Comms and Electrical Install
Redundant cable removals
Site Surveying
SCADA Changes
4 Sjte commissioning
New TWL instrument trail
Switch-over
Project Close-out
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Health and Safety

-
Hazard

Register
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Permit
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" Scopeof

Work
. _Established |
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Pre-

( )

qualification
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Management

[ Contractor H&S
Plan
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Pre-start
Meeting

A4

Worksite
Safety Plan

\

Emergency
Rescue
Plan y
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Site
Induction

Communication and Interaction
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Health and Safety
IS a collaborative
and continuous
practice!
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Key Learnings meridian

« Think holistically. Reliable data is more than the digital information.
Remember that the system must be physically robust too.

» Define scope, budget, and time.

« Communicate with all project stakeholders

 ldentify risks up front

« Health and Safety is a collaborative and continuous practice



Questions or Suggestions?




