Wood Boller Options for Otago Polytechnic

BUSINESS.

Effeclive energy solutions

i

L. Aneilonng

B
@
El
Al

()

Version 2.0



Executive Summary

The Otago Polytechnic (OP) in partnership with City Forest Ltd (CFL) and
Dunedin City Council (DCC) received funding from the Energy Efficiency and
Conservation Authority’s (EECA) Wood Energy Grant Scheme (WEGS) to
investigate the opportunity of creating a locally owned and sourced wood fuel
market.

A study, undertaken by Transitionz Group Ltd and Forest Environments Ltd, was
separated into a demand (end user) and supply side (forest supply) for reporting
purposes. Thus, three reports were produced according to the requirements of
each partner. The DCC report clarifies the delivery prices and how this would
translate to savings compared to existing fuel supply contracts. The OP report
concentrates on retrofitting or converting their existing coal boiler system to wood
biomass. The CFL report considers the potential to supply the city using waste
timber remaining in the forest after annual harvesting. This report addresses
demand requirements for OP.

OP uses coal fired boilers for processes at their Dunedin campus. Consent for this
activity is due for renewal in 2010 and the Otago Regional Council Air Plan
indicates the current activity would be a discretionary activity requiring a new
consent. The new air standards for consent are likely to be more difficult to
achieve and guidelines are not clear whether changing to another fuel source,
such as wood, is sufficient.

The existing infrastructure at OP is well matched for making use of wood bio-fuels
and a test run of No.2 boiler, on wood chips, provided positive results.
Modifications are required on the bunker house, fuel transfer system and boiler
auger stoker and control panels.

Recommendations
The following recommendations should be considered:

Investigate in more detail the requirements to satisfy ORC requirements. This
could include:
Researching emissions test results from boiler suppliers for
presenting a case to ORC.
Collect emissions data from University of Otago test results.
Another chip test to collect actual emissions data from the boiler.

If this can be satisfied, convert the existing boilers to wood chips, set up fuel
delivery tipping trough system and reconstruct bunker house to increase fuel
volume capacity.

Transitionz Group Ltd would be happy to provide further support to investigate
ORC requirements for consent or any other aspect of the recommendations.



Boiler and bunker house

A test run of the existing boiler produced favourable results towards converting to
wood chips or pellets. However, the operating costs for pellets are much higher
than chips making pellets an unlikely option. See Figure 5.1.

The existing boiler set up includes the boilers, bunkers, stokers and bunker
house. The entire system is well matched for converting to wood chips and the
existing bunker house can be reconstructed to increase the volume of chips
stored on site. During peak periods, the reconstructed bunker (approximately
200m3) would need to be filled weekly. During off peak, every three weeks should
be sufficient.

A system for transferring the chips from the truck to the bunker is required and
available. Todd Augers in Christchurch visited the site and has provided a solution
and costing.

Fuel supply

Supply of fuel is competitive and there several suppliers have been identified. This
includes wood forest suppliers City Forests Ltd (Dunedin), Ernslaw Bioenergy
(Central Otago) and Spark Energy (Auckland). A tender for the contract is the
most suitable option for obtaining a competitive price under the circumstances.

Otago Polytechnic fuel costs
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Figure 5.1. Fuel operating cost comparison 2009-2013



Resource consent

Otago Regional Council has provided some guidance for meeting consent
conditions but it will need to be investigated further. The University of Otago have
an agreement with the council regarding the coal boiler at Arana Hall as consent
has expired. The University will be undertaking tests to verify particulate matter
output using wood chips or pellets at the site. The results should be available in
August. The results will be very useful for the Polytechnic for moving forward in a
particular direction.

Costs and funding

The cost to convert or replace the boilers was estimated. However, since the
results from the wood chip test and site suitability were favourable towards
conversion, exact costs for full replacement were not sought as it was not likely to
be a worthwhile exercise for all involved. Nevertheless, a full replacement cost
option has been provided. Table 8 provides likely costs and details of the costing
are included in Appendix B.

EECA funding is available for 40% of the project costs up to a maximum of
$200,000. This project is well matched for taking advantage of this funding.

Honeywell requested the inclusion of mechanical and control costs, for energy
efficiency measures, to be added to the overall cost. This has been included with
consent from EECAs Mark Windsor.

Boiler estimates (ex GST)

Project cost EECA funding

Conversions of existing boiler $536,3865 $200,000
system
Replacement of existing boiler $2,279,875 $200,000
system

Table 8. Boiler estimates
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1. Introduction
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2. Otago Polytechnic heating analysis

2.1 Heating system description
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2.2 Heating system analysis and performance
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Year Tonne  Cost Average Max Actual  Volume
cost per energy energy (m3)
tonne (GJ) (GJ)
2004 889 $102,258 $115 19,460 14,595 1,046
2007 713 $101,769 $143 15,608 11,706 839
2008 815 $121,238 $149 17,840 13,380 959
Average 806 $108,422 $136 17,636 13,227 948

Table 2.2. OP annual energy use



2.3 Future heating requirements
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3. Key drivers
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4. Resource management issues
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16.3.4 Products of combustion from fuel burning equipment

16.3.4.1 Discharges from fuel burning equipment in Air Zone 1 or 2 - permitted

activity

The discharge into air of products of combustion arising from fuel burning

equipment from single activities or a combination of activitiecs located on one

site (excluding domestic heating appliances subject to Rules 16.3.1.1 to

16.3.1.6) in Air Zone 1 or 2 which:

(1) Does not exceed a heat generation capacity of 1MW, or

(2) Does not exceed a heat generation capacity of SMW and burns only gas,
o0il or bio-oils (excluding waste oil) with a sulphur content of less than
1%,

is a permitted activity, providing:

(a) In the case of equipment installed after 28 February 1998, any chimney
complies with Schedule 6 (*Determination of Chimney Heights™); and

(b) No material specified in Rule 16.3.3.1 is burnt; and

(c) Any discharge of smoke, odour, particulate matter or gases is not
noxious, dangerous, offensive or objectionable at or beyond the boundary
of the property.

ORC Regional Plan: Air for Otago, p61

OP boilers do not meet all of these conditions of 16.3.4 as the heat
generation capacity exceeds 1MW and the boilers do not burn “only gas, oll
or bio-oils”.

The chimney complies under Schedule 6 and the materials referred to in
(b) are not burnt. There is no certainty as to whether condition (c) is met.

16.3.4.3  Other discharges of the products of combustion from fuel burning
equipment — discretionary activity
Except as provided for by Rule 16.3.4.1 or 16.3.4.2, the discharge into air of
products of combustion from fuel burning equipment is a discretionary
activity.

ORC Regional Plan: Air for Otago, p62

83 9 $ 7
> 5> 051CD * 6 7 * 6



7 2 $ > ()4

“...The [Otago Regional] Council understands that many coal powered boilers in the
Otago region have been in operation for many years and a majority of the boilers are old.
Most such boilers’ emissions are not acceptable to the current developed countries
emission standards (e.g. UK emission standard for industrial boilers is 25 mg/m3). Whilst
there is no New Zealand National emission standard set for PM10 emissions for boilers,
in the Otago region we wish to promote other developed countries emission rates such as
25-50 mg/m3 (similar to UK or Australia as our long term consent requirements).

We also understand that requiring lower emission rates such of 25-50 mg/m3 would
mean significant upgrades to many coal fired boilers in the Otago region involving high
capital and maintenance costs. The affordability of technology to upgrade old boilers
should be considered carefully along with achieving good emission rates and improving
the polluted status of the confined areas.

Therefore, the determination of a suitable emission rate (either for PM10 or SO,) will be
considered on a case by case basis. All coal boilers, including school boilers, (with the
exception of boilers with bag houses, e.g. Meridian Energy Centre, Dunedin) will require
some form of upgrade, hence the ORC does not promote a ‘do nothing’ approach.
Upgrading may involve either reducing the emission by filtration (e.g. bag filter) or
changing the type of fuel, both of which should result in significant reduction of the
existing emissions.™
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4.1 Resource consent considerations
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5. Wood fuel volumes and costs
5.1 Fuel properties and cost
7 4
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Costs Calorific Density Gross Gross cost Transport

value (kg/m3d) cost ($/  ($/kWh) ed costs

(GJ/Tonne) GJ) ($/GJ)
Wood pellet 17.2(19.0) 640 23-27 $0.08-0.10 NC
Wood chips 12.5(13.2) 250 11-14 $0.04- 0.05 $12.50

Table 5.1. Fuel properties



5.2 Fuel cost comparison
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Figure 5.1. Fuel operating cost comparison 2009-2013

Otago Polytechnic Fuel Costs

2009 2010 2011 2012 2013

Coal $151,062 $156,349 $161,822 $167,485 $173,347
Chips $193,996 $200,786 $207,813 $215,087 $222,615
Chips (Incl $220,450 $228,166 $236,152 $244,417 $252,971
transport)
Pellets $405,628 $419,825 $434,519 $449,727 $465,467




5.3 Boiler maintenance costs
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Annual Boiler Maintenance Costs- Existing
Ash removal $15,000
Minor repairs $6,000
Major repairs $5,000
Total cost $26,000
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Annual Boiler Maintenance Costs- Expected
Ash removal $6,000
Minor repairs $5,100
Major repairs $3,500
Total cost $14,600
5.4 Fuel volumes
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Otago Polytechnic Fuel Options
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Figure 5.2. Average energy usage for 2004, 2007 and 2008.

5.5 Wood chip test run
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Auger speed not able to meet demand- This will be solved in a new system
as the feed auger tube will be larger with a variable speed drive motor.
Under air control difficult to adjust

Over air control difficult to adjust
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Combustion Test Results

Test 1 Test 2 Test 3
Date 01-04-09 01-04-09 01-04-09
Time 13:59 14:54 15:13
02 (%) 16.8 14.2 14.2
CO (ppm) 770 220 210
CO, % 3.9 5.9 6.0
Nett 173 164 160

Flue 190 181 181




Temp inl
EFF %

CO ppm/CO

Ratio

17
68
0.0185

17
81.1
0.0044

21
82.2
0.0030

Table 5.4. Combustion analysis results
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6. Fuel bunker options

6.1 Site access

#

6.2 Bunker capacity
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Photo 1. OP Bunker house and stacks

6.3 Fuel transfer
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Rotary agitator

“...the current roller doors removed and walled in to form 3 separate bunkers of
approximately 3400x2900x7.0 meters deep. The separate bunkers will then be filled by
an auger and bucket elevator system. The existing bunkers and stoker system is
adequate for the storage and delivery of either [chip or pellet] fuel although on wood chip
each bunker will require a rotary agitator above the existing stoker auger to keep the
product live and prevent bridging | have allowed for this in my budget. The stoker augers
may also require some modification to effectively run the wood chip and pellets but trials
will determine this...”

6.4 Fuel suppliers

Delivered fuel price has been identified as a likely driver for this project and a
supply contract will provide assurance of costs from an end user perspective. A
fuel supply contract will be priced on a value per unit of energy basis (e.g. $/GJ,
$/MWh), this ensures the best product is provided by the supplier as a fuel with
low energy content has less value.
Transport costs should be included in the price with an annual Producer Price
Index (PPI) review. >
' > >
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There are several suppliers able to deliver to the Dunedin area and willing to
provide a fuel supply contract including:

City Forests Ltd
) # ! * 4 '
4

Spark Biomass Energy
2 ' 2 4




Ernslaw Bio-energy
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Switch Energy Solutions
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7. Boiler options
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Photo 2. OP boiler house



7.1 Boiler conversion option
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7.3 Boliler suppliers



Taymac
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8. Potential costs
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Boiler estimates (ex GST)
Conversions of existing boiler system $536,865
Replacement of existing boiler system $2,279,875

Table 8. Boiler estimates



8.1 EECA funding
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EECA funding (ex GST)
Conversions of existing boiler system $200,000
Replacement of existing boiler system $200,000
Table 8.1. EECA funding estimates
9. Business and employment
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10. Supply demand analysis
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Table 6. Supply demand analysis balance




11. Recommendations
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Investigate in more detail the requirements to satisfy ORC requirements. This
could include:
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Appendix A- Suppliers prices

[Supplier prices will be attached to final report as pdfs]

Appendix B- Pricing details
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Assumptions:

Estimates obtained from various relevant parties for fuel feed, auger system and
new boilers.

Modification to bunker house (timber framed walls lined with plywood) estimated
from Rawlinson’s Construction Handbook 2006 with a 30% allowance for 2009
prices.

Additional work to controls and mechanical room prices have been provided by
Honeywell with permission from EECA’s Mark Windsor.



