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CRL Energy Ltd New Zealand


 

What is CRL Energy Ltd all about?


 

With whom we work and on what.


 

How it all gets done.


 

How to get hold of us!



CRL Energy Ltd New Zealand


 
CRL Energy Ltd is an energy and environmental research, 
consulting and testing company, with specialist knowledge in all 
aspects of the energy chain and a strong testing and analytical 
capability. 



 
We offer research, consultancy and laboratory testing services to 
the energy, resources, and environmental industry sectors.



 
We have specialist knowledge in new energy technologies such as 
hydrogen and biomass conversion, a strong history in all aspects of 
fossil fuel energy, particularly coal-related research.



 
Our Resources Group is involved in the sustainable development of 
coal, coal seam gas and minerals



 
CRL Energy is a Telarc Registered Supplier to ISO9001. Our 
IANZ accredited  chemical laboratories, and energy test centres 
provide a solid practical basis for all our work. 



CRL Energy Ltd New Zealand


 

CRL Energy Limited is owned by:
– Coal Association of New Zealand (50%)
– Genesis Energy (50%)


 

We have several research contracts with the 
Foundation for Research, Science and Technology 


 

Key customers
– FRST , Tech NZ, MED, MfE , PCE
– CANZ and NZ mining companies
– NZ Energy companies
– Major Energy Users
– EFNZ and World Energy Council 
– International Companies and organisations



CRL Energy Ltd New Zealand


 

Staff of 40+
– 10 PhDs
– 11 post graduates
– 11 graduates and postgraduates 
– 7  technical qualifications


 

Offices at:
– Lower Hutt- Main laboratories, gasifier, combustion testing
– Christchurch- Resources Group, Lyttelton laboratory
– Hamilton- Air Emissions team at Ruakura
– Greymouth- Coal and water laboratory



Organisational Structure

Dr Rob Whitney
Chief Executive

Dr Trevor Matheson - Operations Manager

Trevor Dine
Analytical & Environmental

Lee Searle
SpectraChem Analytical

Dr James Pope South Island Manager
Geology

Dr Anthony Clemens – Research Manager
Sustainable Energy Technologies

Brent  Kennedy
Air Quality 



Sustainable Energy Technologies



 

Technical Literature Reviews


 

Flow Sheet Development


 

Economic Viability Studies


 

Technical Viability Studies


 

Experimental Programme Design and Execution


 

Pilot Plant Design Construction  and Operation


 

Fundamental Modelling 


 

Systems Modelling


 

Materials Testing


 

Environmental Impact Studies


 

Organising Workshops / Conference


 

Project cost control - Acquisition of Co-Funding



Sustainable Energy Technologies 
(Hardware)



 
Fluidised Bed Gasifier (one tonne per day)



 
Gas Clean up  and Conditioning (Membrane) Test Facility



 
Syngas Desulphurisation unit



 
Fix Bed Catalytic Reactor system



 
Combustion Test Facility



 
Stack gas desulphurisation unit



 
Corrosion Rig



 
Pelletizer



 
Briquetter



 
Bio-pyrolyser



 
EnergyScape



New Zealand’s EnergyScape

EnergyScape


 

EnergyScape is a new tool to help people understand and 
visualise the flow of energy in New Zealand. 


 

The EnergyScape project explores what New Zealand’s energy 
systems might look like in 2030 and 2050.


 

The EnergyScape platform, brings together data on production, 
distribution and conversion of energy and consumption of 
electricity, petroleum, gas etc into a tool which connects the 
different systems to each other and visualises the result (LEAP). 


 

EnergyScape provides an accessible, transparent and robust  
platform for evaluating planning options and future energy 
scenarios



New Zealand’s EnergyScape

EnergyScape framework

Core 
resource data

Resource maps
(Potential)

Asset data
(Life cycle, ,

GHG, Area etc)

Multi-dimensional 
data framework 

(LEAP)

Scenario definitions

Solar: 0.23 PJ Local  generation / 
distribution
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Electricty 
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Domestic transport: 194 PJ

Coal to non-energy: 17.1 PJ

Oil products export: 7.04 PJ

4.86 PJ

Petroleum  refiningCrude oil import: 203 PJ
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distribution

Losses & own use

International transport: 19.3 
PJ
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Biomass export: 0.001 PJ

19.3 PJ

Electricty 
generation National grid

52.1 PJ

46.5 PJ

Industrial: 178 PJ

Agricultural: 21.4 PJ

Commercial: 57 PJ

Residential: 64 PJ

26.2 PJ
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Resource 
interpretation 

guidelines

Resource maps
(Realisable)

GAS

Bituminous TOTAL

Coking Other

Indigenous Production 77.065 2.913 55.591 135.570 3.978   139.547 38.892 8.743           47.634 148.597 84.492 80.955 0.230 2.216   1.435 42.714 212.042   1.126 548.947

+ Imports   1.847 22.931 24.778 0.001 0.143 24.923 218.719 0.574 39.446 32.619   10.628 7.082 309.067                   333.990

- Exports 73.451     73.451   0.051 73.502 28.113 0.651 0.566 0.152 6.748     36.231                   109.733

- Stock Change       -6.455     -6.455 -5.008 0.231 1.817 -2.698 -1.734 -0.291 0.353 -7.331 0.061                 -13.725

- International Transport                 0.025 0.811 9.651 36.281   46.768                   46.768

TOTAL PRIMARY ENERGY 3.614 4.760 78.522 93.352 3.979 0.093 97.423 234.505 8.435 37.038 34.354 -14.665 -25.362 6.729 281.033 148.658 84.492 80.955 0.230 2.216 0.000 1.435 42.714 212.042 0.000 1.126 740.160

ENERGY TRANSFORMATION 0.000 0.000 0.000 -54.151 0.000 0.000 -54.151 -234.505 -0.805 78.248 73.025 27.137 40.907 5.292 -10.701 -83.194 -84.492 -71.283 0.000 -2.216 0.000 -1.320 -7.295 -166.606 135.628 -1.126 -180.151

Electricity Generation       -53.174     -53.174               0.000 -54.950 -84.492 -64.640   -2.216   -0.988   -152.336 142.729   -117.731

Cogeneration       -0.877     -0.877               0.000 -23.106   -0.643     -0.332 -7.295 -8.270 12.221 -1.126 -21.158

Oil Production             0.000 -234.505   77.693 74.879 25.933 40.751 13.434 -1.816                     -1.816

Losses and Own Use       -0.100     -0.100   -0.805 0.555 -1.853 1.204 0.156 -8.142 -8.885 -5.138   -6.000         -6.000 -19.323   -39.446

Inter-region export             0.000                                   

Electricity generation       19.576     19.576         0.009     0.009 31.853 83.655 9.689 2.194   0.394 1.899 97.831 149.428 0.159

Non-energy Use       -18.169     -18.169             -12.021 -12.021 -19.983             0.000   -50.173

CONSUMER ENERGY (calculated) 3.614 4.760 78.522 21.032 3.979 0.093 25.103 0.000 7.630 115.286 107.379 12.472 15.545 0.000 258.311 45.481 0.000 9.672 0.230 0.000 0.000 0.115 35.419 45.436 135.628 0.000 509.960

Agriculture (A) 0.000 0.000 0.000 0.526 0.000 0.000 0.526     1.138 10.579 1.834 0.202   13.753 1.048               0.000 5.927   21.254

Agriculture (A01) 0.526 0.526     1.112 5.017 0.013 0.126   6.268 1.048           0.000 5.154 12.996

Forestry (A03)   0.000     0.026 1.356   0.076   1.458             0.000 0.564 2.022

Fishing (A04)   0.000       4.206 1.821     6.027             0.000 0.209 6.236

Industrial (B-E) 0.000 0.000 0.000 37.219 0.000 0.000 37.219 3.339 0.131 10.807 2.553 0.105 16.935 34.664 0.000 10.323 0.000 0.000 0.000 0.000 24.685 35.008 54.667 178.493

Mining (B) 1.637 1.637     0.015 2.984 0.893     3.892 0.097           0.000 1.477

Meat Processing (C211) 2.641 2.641   0.382 0.024 0.075 0.009     0.490 0.955           0.000 2.254 6.340

Dairy Processing (C212) 6.215 6.215   0.039 0.021 0.851 0.037     0.948 5.426           0.000 2.186

Other Food Processing (C213-C219) 0.430 0.430   0.444 0.038 1.211 0.065     1.758 6.232           0.000 2.258 10.678

Textiles, clothing & footwear (C22) 0.414 0.414   0.026 0.001 0.362 0.081     0.470 1.721           0.000 0.672 3.277

Wood & wooo products (C231-C232) 0.310 0.310   0.783   0.048 0.071     0.902 4.518         10.983 10.983 8.525 25.238

Pulp & paper manufacture (C233) 1.065 1.065   0.061   0.016 0.416     0.493 8.760 10.323       13.702 24.025 4.355

Printing & publishing (C24)   0.000               0.000             0.000 0.608

Chemicals & Petroleum product (C25) 0.155 0.155   0.078 0.003 0.403 0.134     0.618 1.172           0.000 2.666

Non-metalic minerals (C26) 4.849 4.849   0.575   0.344 0.027     0.946 1.529           0.000 0.880 8.204

Basic Metals (C271-C272) 19.413 19.413   0.302 0.001 0.001 0.738     1.042 2.975           0.000 23.512 46.942

Metal Fabrication (C273-C286) 0.090 0.090   0.391 0.004 2.587 0.082     3.064 1.168           0.000 1.695 6.017

Other Manufacturing (C29)   0.000   0.006 0.001 0.009       0.016 0.071           0.000 0.381

Electricity and Gas Supply (D36)   0.000               0.000             0.000 1.025

Water and Wastes (D37)   0.000               0.000             0.000 0.864 0.864

Construction (E)   0.000   0.252 0.023 1.916   0.105   2.296 0.040           0.000 1.309 3.645

Unallocated   0.000               0.000             0.000   0.000

Commercial (F-Q) 11.660 11.660 11.660 1.524 0.274 18.095 0.840 1.270 0.000 33.663 14.522 0.000 0.000 0.000 0.000 0.000 0.000 10.983 10.983 38.073 108.901

Trade (F&G) 5.830 5.830 5.830 0.762 0.139 9.154 0.420 0.635   16.940 7.261         10.983 10.983 23.299 64.313

Accomodation (H) 2.146 2.146 2.146 0.551 0.082 5.392 0.005     8.176 1.128           0.000 5.154 16.604

Communication (J) 0.018 0.018 0.018 0.211 0.002 1.627 0.083     1.941 1.119           0.000 0.564 3.642

Financial Services (K&L)   0.000               0.000             0.000 0.209 0.209

Admin and Defense (M) 0.065 0.065 0.065     0.402 0.074     0.541 0.775           0.000 1.477 2.858

Education (N) 0.394 0.394 0.394   0.007 1.082 0.241 0.635   2.359 0.644           0.000 2.254 5.651

Health (O) 1.220 1.220 1.220   0.041 0.017 0.010     1.288 1.293           0.000 2.186 5.987

Cultural (P) 1.919 1.919 1.919   0.003 0.211       2.133 2.088           0.000 2.258 8.398

Personal (Q) 0.068 0.068 0.068     0.210 0.007     0.285 0.214           0.000 0.672 1.239

Residential 0.000 0.000 0.000 2.496 0.000 0.000 0.000 0.000 0.000 2.496 7.523 0.000 0.000 0.230 0.000 0.000 0.000 9.161 9.391 45.368 64.778

Spaceheating and cooling   0.000   2.282           2.282 3.769         8.509 8.509 16.123 30.682

Cooking   0.000   0.188           0.188 3.112         0.644 0.644 11.023 14.966

Electrical   0.000   0.027           0.027 0.643   0.230     0.008 0.238 2.603 3.511

Lighting   0.000               0.000             0.000 3.048 3.048

Refrigeration   0.000               0.000             0.000 4.919 4.919

Waterheating   0.000               0.000             0.000 7.652 7.652

Domestic Transport 0.080 0.080 0.000 1.292 109.245 77.463 5.462 15.097 0.000 208.558 0.199 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.206 0.000 211.043

Freight - Road   0.000               0.000             0.000   0.000

Freight - Rail   0.000               0.000             0.000   0.000

Freight - Air   0.000               0.000             0.000   0.000

Freight - Coastal   0.000               0.000             0.000   0.000

Passenger - Car   0.000               0.000             0.000   0.000

Passenger - Rail   0.000               0.000             0.000   0.000

Passenger - Bus   0.000               0.000             0.000   0.000

Passenger - Air   0.000               0.000             0.000   0.000

CONSUMER ENERGY (observed) 0.000 0.000 0.000 49.485 0.000 0.000 49.485 11.660 8.651 110.788 116.944 10.689 16.674 0.000 275.405 57.956 0.000 10.323 0.230 0.000 0.000 0.000 44.829 55.382 146.240 0.000 584.469

Statistical Differences 3.614 4.760 78.522 -28.453 3.979 0.093 -24.382 -11.660 -1.021 4.498 -9.565 1.783 -1.128 0.000 -17.094 -12.475 0.000 -0.651 0.000 0.000 0.000 0.115 -9.410 -9.946 -10.613 0.000 -74.509

Absolutes

Huntly 45.000 45.000 45.000

Comalco 18.125 18.125

NZ steel & 5 others 18.169 18.169 13.575 31.744

Balance AgricNutrients (Kapuni) Ltd 7.000 7.000

Methanex 13.300 13.300

New Zealand Refining Company -234.505 234.505 234.505
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Scenario: 'Continuity'
Demand growth generally follows logistic growth trends

Universal drivers 2005 2030 2050
Population Midddle, Middle, 10,000 immigration forecast from StatsNZ
USD/ NZD exchange 0.64 0.64 0.64 0.64
World crude price IEA forecast (takes into consideration gas, coal &  unconventional 

oil substituition) $/bbl 90 130 260
National GDP Continuation of historical trend

Demand
Non-energy use Logistic growth based on history
Agriculture Logistic growth based on history
 Industrial Logistic growth based on history
Commercial Logistic growth based on history
Residential Logistic growth based on history

Space heating Logistic growth based on history
Domestic transport Logistic growth as per MoT

Light vehicles Fuel efficiency as per MoT
Heavy vehicles Logistic growth as per MoT

Indigenous generation
Solar Logistic growth based on EECA history
Wind 90% electricity sector growth
Marine Growth by *** MW between 2015 and 2030
Hydro 5% electricty sector growth
Geothermal *** MW by 2025

Earth generation
Gas 100 PJ @ 30 years discovered in 2009
Oil Kupe sized field discovered in 2011
Coal No more development after exhaustion of Huntly and Mokai fields
Methane hydrates No commercial developments

Biomass resources
Biofuels Achieve *** PJ by 2020
Forest residue Pre-emptive extension of grid to East Cape

Pre-emptive extension of grid to ***

Infrastructure
Electricity Pre-emptive extension of grid to East Cape

Pre-emptive extension of grid to ***
Gas Pre-emptive extension of pipeline to East Cape
Road Logistic growth based on history
Aviation Logistic growth based on history
Marine transport Logistic growth based on history
Rail transport 8% of Auckland communiting by public transport by 2025
LNG terminal Not installed

Hydrogen
Stationary
Transport Forecourt hydrogen fleet, *** PJ 

Absolutes
Comalco (Rio Tinto) Flat demand
NZ Steel Flat demand
NZ Refining Co Flat capacity
Methanex Operates when gas price <$5/GJ

Scenario Definition

C:\!de Vos\NZES071\Working\Scenario\[NIW-Scenarios Definition_B.xls]Definition

Demand forecast



New Zealand’s EnergyScape

Some Outputs…


 

Common basis for assessment of resource potentialBottom up stock based demand database



http://www.crl.co.nz



Dr Rob Whitney (Chief Executive)
Email: r.whitney@crl.co.nz

Tel (DDI): +64 (0)4 570 3703 / Mobile: 027 292 1050

Dr Trevor Matheson (Operations)
Email: t.matheson@crl.co.nz

Tel (DDI) : +64 (0)4 570 3715 / Mobile: 027 248 7869 

Dr Anthony Clemens (Research)
Email: a.clemens@crl.co.nz

Tel (DDI): +64 (0)4 570 3713 / Mobile: 027 273 3115

Trevor Dine (Analytical & Environmental)
Email: t.dine@crl.co.nz

Tel (DDI): +64 (0)4 570 _?_/ Mobile: 027 221 2657

Lee Searle (SpectraChem Analytical)
Email: l.searle@crl.co.nz

Tel (DDI): +64 (0)4 589 6333

Dr James Pope (Geology)
Email: j.pope@crl.co.nz

Tel (DDI): +64 (0)_?_ / Mobile: 027 450 6835

Dr Tony Clemens (Sustainable Energy Technologies)
E-Mail: a.clemens@crl.co.nz

Tel (DDI): +64 (0)4 570 3713 / Mobile 027 273 3115

CRL Energy Ltd - Contact Details 
http://www.crl.co.nz/

mailto:r.whitney@crl.co.nz
mailto:t.matheson@crl.co.nz
mailto:a.clemens@crl.co.nz
mailto:t.dine@crl.co.nz
mailto:l.searle@crl.co.nz
mailto:j.pope@crl.co.nz
mailto:a.clemens@crl.co.nz


Analytical & Environmental 
(Capabilities)



 
Laboratory Services
– Comprehensive analysis of solid fuels (IANZ accredited)
– Froth flotation
– Float/sink analysis
– Acid Rock Drainage Analysis
– Water and wastewater analysis (IANZ accredited)



 
Air Quality
– Stack emissions testing (IANZ accredited)
– Total Particulate & PM10
– SOx, NOx, halides, metals and more.



 
Ambient Monitoring
– Total Particulate & PM10 using High Volume samplers
– Total Particulate and PM10 using Beta Attenuation Monitor
– Sulphur dioxide
– Dust Deposition monitoring



Analytical & Environmental 
(Hardware)



 

Wheel Stand


 

Drum Tumbler


 

Froth Flotation Unit (Denver Cell)


 

Float / Sink Unit


 

Calorific Value Instrument


 

Gas Combustion Analysers


 

Gas Chromatographs


 

Carbon Sulphur Analyser


 

Atomic Absorption Spectrometer


 

Ambient Sulphur Dioxide Monitoring Station


 

High Volume Sampler (PM10)


 

Drop / Shatter Test



SpectraChem Analytical (SCA) 
(Capabilities)


 

Industrial, Geological and Environmental 
Materials Analysis Service
– Determination of major and trace elements in solid and 

liquid materials
– Detection and characterisation of crystalline 

compounds 


 

SCA is ISO 17025 Accredited



SpectraChem Analytical 
(Hardware)


 

Three Wavelength dispersive X-Ray Fluorescent 
spectrometer (XRF)


 

X-Ray Diffraction (XRD)  



Geology 
(Capabilities)



 
Exploration services: 
– Resource/reserve calculations 
– Field mapping and sampling 
– Determination of depositional environments and effects on coal quality 
– Data validation and database creation (incl. ArcView) 
– Geological model development (incl. SURPAC)
– Exploration programme management and development 
– Drill hole target identification and Supervision
– Core logging and sampling 
– Wireline log interpretation 
– Coal seam gas sample collection and analysis 
– Coal seam gas modeling (COMET3) 
– Coal petrology and geochemistry 
– Hydrogeology  
– Report preparation for lodgment with Crown Minerals 



Geology 
(Capabilities)



 
Environmental services:
– Environmental impact assessment 
– Site assessment 
– Development of monitoring plans 
– Geochemistry 
– Onsite monitoring 
– Treatment system design
– Site remediation 
– AMD research, a full range of static (ABA, NAG and sequential NAG) 

and kinetic AMD tests are available 
– Design of sampling programme and Collection of samples 
– On-site chemical testing 
– On-site data loggers maintenance 
– Prepare compliance reports for Regional Councils 
– Preparation of resource consents
– Assessment and mitigation of mine drainage issues 



Geology 
(Hardware)



 
Ring Mill normal and modified for CSG decommissioning



 
Jaw Crusher



 
Ovens and Ashing Furnace



 
Leach Columns for determining reactions,



 
Tailored AMD trial systems



 
Temperature controlled room for CSG canisters



 
Full workshop for AMD small to medium scale trail and 
CSG equipment design, manufacture and assembly



 
CSG Canisters
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