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Digester % Generator

losses Parasitic load losses
(heat)
Parasitic load I
(electricity) .
Gross
input

ENERGY BALANCE:

I =0 + L(digr)

=E+ P(E) + H+ P(H) + L{genr) Electricity Heat to
—_———— to grid local use
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Verge and drain within 10km of anaerobic digestion plants

Due to the data used, statistics rep with length of verge - in particular - over estimated

M GLNP

GREATER LINCOLNSHIRE
NATURE PARTNERSHIP

Key

D Area of search

&  Anaerobic Digestion site
[ pistrict boundary

:I LOTV Limestone Grassland Project Area

| LOTY Lincolnshire Wolds Project Area

- ;
TRTOR M./ 5 | e T = by e oy e N
ha of verge km of verge | km of drain | km of road | km of A road | km of B road | km of unclassified road |

346072 753.92 14286 455131 39.9741 51.8513 360.682
292903 646.143 40.887 363.768 501077 316784 281.482
324442 689.177 103.637 431424 69.7498 304391 328.699
371631 777.011 78.6603 165.395 109.987 56.2117 28501
334,523 729.055 824323 482.482 39.0899 74.7052 366.263 | -
327193 725442 62.8507 430.873 522274 54.2821 323.021 7
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Verge and drain within 22.5km of anaerobic digestion plants

Due to the data used, statistics represent maximum potential, with length of verge - in particular - over estimated

g“" GLNP

GREATER LINCOLNSHIRE
NATURE PARTNERSHIP

?}1 Sta‘listlcs

hanfwrgl km of verge | km of drain

o] id
CAR
] KEl

Loc
MAN
NOC
SCR

01

1,404.35
1,624.57
1,503.72
152111

16691
1,555.31

$#

33841
3,572.72
342676
345618
3,684.49
3,464.37

4l

Key

E Area of search

&  Anaerobic Digestion site

|:| District boundary
] LoV Limestone Grassiand Project Area

LOTV Lincelnshire Wolds Project Area

112399
910.526
707.755
355.883
940932
738.688

km of A road | km of B road | km of unclassified road

271928 240632 194658 177711

2,176.37 335665 170923 1,655

215195 287.173 253101 1594.02

222887 356,414 237,091 158345
233463 27459 237.261 179868 |

204365 225.167 239.355 156844
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Perfomance data for a 12 month cycle| units Comments
Assumes 1,250 of fresh / rehydrated verge grass silage
Feedstock total - tonnes 6,000 + 4,750 tonnes of maize silage to balance the
performance of digester
Assumes a bio gas potential across grass at 140 and
Biogas yield cu m /tonne fwt 172 .
maize at 180 cu m / tonne fwt
Specific energy in kWh per cum at 6
60% Methane
. The reality is that good operation would still be at
Total theoretical annual energy - . .
5,573 about 90% of maximum for servicing This presupposes
output MWh .
a plant rated around 450kW electrical output
CHP Energy Split - 42% electrical : 58%
Electrical energy yield - MWh 2,224
Heat energy yield - MWh 3,071
Parasitic energy requirement of the AD plant both heat
and electricity - 15% of CHP output
Net total electricity output - MWh 1,890
Average daily electricity output - kWh 5,178
Net total heat energy output - MWh 2,610
Average daily heat output - kWh 7,151

Total support payments

Electricity Feed in Tariff at 10.13p /

KWh £191,458.53
RHI Payments at 5.9p / kWh* £153,991.23
Assume 75% electricity exported at £57,321.83
Assume 25% consumed at £42,460.61
Total putative AD plant income £445232.21

Total AD plant Income Net of RHI (If
no use found for the heat)

£291,240.97

This is the reality for most farm based AD as there is

frequently little use for the heat component.

Briquettes at £200 / tonne wholesale

£120,000

Briquette production assume 10% of feedstock results
in usable fibre for screw press and drying treatment
once dried to 25% provides 600 tonnes of briquettes
for external sale

Assume 25% of the CHP heat is
transferred to briquette fibre drying
process

£38,498

Becomes an RHI eligible process

Total annual income

£449,738.78

$%
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Perfomance data for a 12 month cycle| units Comments
Assumes 4,500 of fresh / rehydrated verge grass silage + 1500 tonnes
Feedstock total - tonnes 6,000 L .
of maize silage to balance the performance of digester
Assumes an average gas yield across grass at 140 and maize at 180 cu
Biogas yield cu m ftonne fwt 150
m / tonne fwt
Specific energy in kWh per cum at 6
60% Methane
. The reality is that good operation would still be at about 90% of
Total theoretical annual energy . o i
4,860 maximum for servicing This presupposes a plant rated around 450kW
output MWh .
electrical output
CHP Energy Split - 42% electrical : 58%
heat energy and adjusted for
efficiency System Losses during
generation - 5%
Electrical energy yield - MWh 1,939
Heat energy yield - MWh 2,678
Parasitic energy requirement of the AD plant both heat and electricity
15% of CHP output
Net total electricity output - MWh 1,648
Average daily electricity output - kWh 4,516
Net total heat energy output - MWh 2,276
Average daily heat output - kWh 6,236

Total support payments

Electricity Feed in Tariff at 10.13p /

£166,969.65
kWh '
RHI Payments at 5.9p / kWh*
*dependant on Ofgem approval of £134,294.68
use eligibility
Assume 75% electricity exported at
i £49,989.97
4.55p [ unit
Assume 25% consumed at
. . £37,029.60
displacement value of 10p [ unit
Total putative AD plant income £388,283.90

Total AD plant Income Net of RHI (If
no use found for the heat)

£253,989.22

This is the reality for most farm based AD as there is frequently little
use for the heat component.

Briquette production assume 10% of feedstock results in usable fibre

Briquettes at £200 / tonne wholesale £120,000| for screw press and drying treatment once dried to 25% provides 600
tonnes of briquettes for external sale

Assume 25% of the CHP heat is

transferred to briquette fibre drying £33,574|Becomes an RHI eligible process

process

Total annual income £407,562.89




1 )81 Q 3 AS(SHH(Ht# *=
899 0 0009 < 9 +
""0%M
Total annual |Total annual [Annual cost of |Annual .
. . Cumulative
income debt feedstock operating Margin
inflated at 2% |repayment inflated at 2% [margin
449,739
Yri 458,734 147,538 194,447 116,749 116,749
Yr2 467,908 143,688 198,336 125,885 242,634
Yr3 477,266 139,838 202,303 135,126 377,760
Yré 486,812 135,988 206,349 144,476 522,236
¥r5 496,548 132,138 210,476 153,935 676,170
Yrb 506,479 128,288 214,685 163,506 839,677
Yr7 516,608 124,438 218,979 173,192 1,012,869
Yr8 526,941 120,588 223,358 182,995 1,195,863
Yro 537,479 116,738 227,826 192,916 1,388,780
Yri0 548,229 112,388 232,382 202,959 1,591,739
5,023,004 1,302,125 2,129,140 1,591,739
1 )81 Q 3 AS(SHH(tHHH *=
899 0 0009 < 9 +
)%M
Total annual |Total annual |Annual cost of [Annual .
. . Cumulative
income debt feedstock operating Margin
inflated at 2% |repayment inflated at 2% |margin
407,563
¥rl 415,714 147,538 132,540 135,637 135,637
Yr2 424,028 143,088 135,191 145,150 280,787
¥r3 432,509 139,838 137,895 154,777 435,564
Yra 441,159 135,988 140,653 164,519 600,083
Yr5 449,982 132,138 143,466 174,379 774,462
Yro 458,082 128,288 146,335 184,360 958,822
Yr7 468,162 124,438 149,262 194,463 1,153,284
Yr8 477,525 120,588 152,247 204,691 1,357,975
Yro 487,075 116,738 155,292 215,046 1,573,021
Yri0 496,317 112,888 158,398 225,532 1,798,553
4,551,954 1,302,125 1,451,276 1,798,553

$)




'8 Q 3 AS(: Vot (HHHH *=
6 899 0 009 + "0%M
0

Total annual |Total annual |Annual cost |Annual .

income debt of feedstock |operating Cuml..llatlve

inflated at 2% |repayment [inflated at 2% |margin Margin

449,739
yrl 458,734 194,481 194,447 69,805 69,805
Yr2 467,908 189,406 198,336 80,166 149,971
¥r3 477,266 184,331 202,303 90,632 240,604
Yrd 486,812 179,256 206,349 101,207 341,811
¥r5 496,548 174,181 210,476 111,891 453,702
Yré 506,479 169,106 214,685 122,687 576,389
Yr7 516,608 164,031 218,979 133,598 709,987
Yrs 526,941 158,956 223,358| 144,626 854,613
Yro 537,479 153,881 227,826  155,773| 1,010,386
Yrl0 548,229 148,806 232,382 167,041 1,177,427
Total 5,023,004 1,716,438 2,129,140 1,177,427
'8 Q 3 A (Yot (#t *=

6 899 0 009 + )%M

Total annual |Total annual [Annual cost |Annual .

income debt of feedstock |operating Cuml..llatlve

inflated at 2% |repayment |inflated at 2% |margin Margin

407,563
Yrl 415,714 194,481 132,540 88,603 88,693
Yr2 424,028 189,406 135,191 99,431 188,124
Yr3 432,509 184,331 137,895| 110,283 208,407
Yrd 441,159 179,256 140,653| 121,250 419,658
Yr5 449,982 174,181 143,466 132,336 551,993
Yr6 458,982 169,106 146,335 143,541 695,534
Yr7 468,162 164,031 149,262| 154,869 850,403
Yr8 477,525 158,956 152,247| 166,322 1,016,725
Yro 487,075 153,881 155,292 177,902 1,194,627
Yrl0 496,817 148,806 158,398 189,613 1,384,240
Total 4551,954| 1,716,438 1,451,276| 1,384,240
0
$# 0
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Perfomance data for a 12 month cycle

units

Comments

Feedstock total - tonnes

750

Assumes 500 tonnes of fresh / rehydrated verge grass silage + 250
tonnes of maize silage to balance the performance of digester

Biogas yield cu m ftonne fwt

167

Assumes an average theoretical biogas potential across grass at 140
and maize at 180 cu m / tonne fwt

Specific energy in kWh per cu m at
60% Methane

Total theoretical annual energy
output MWh

676

The reality is that good operation would still be at about 90% of
maximum for servicing This presupposes a plant rated around 15kW

electrical output

CHP Energy Split - 42% electrical : 58%
heat energy and adjusted for
efficiency System Losses during
generation - 5%

Electrical energy yield - MWh

270

Heat energy yield - MWh

373

Parasitic energy requirement of the
AD plant both heat and electricity -
15% of CHP output

Net total electricity output - MWh

229

Average daily electricity output - kWh

628

Net total heat energy output - MWh

317

Average daily heat output - kWh

868

Total support payments

Electricity Feed in Tariff at 11.52p /

displacement value of 14p / unit

KWh £23,236.61
RHI Payments at 5.9p / kWh*
*dependant on Ofgem approval of £18,689.34,
use eligibility
Assume 25% electricity exported at £2318.98
4,55p [ unit e
Assume 75% consumed at

£21,643.80

Total putative AD plant income

£65,888.74

Assumes that all of the heat can easily be transferred to community
use e.g.to heat a primary school and / or drying fibre for briquetes
and becomes an RHI eligible process

Briquettes at £400 / tonne via a
mixture of retail and local wholesale

£18,000

Briquette production assume 10% of feedstock results in usable fibre
for screw press and drying treatment once dried to 25% provides 45

tonnes of briquettes for external sale

Assume 25% of the CHP heat is

transferred to briquette fibre drying £4,672
process
Total annual income £88,561.07

"#




1 $#8-#7; & # Q 3 (
4-:%(H#H U 5 /0
* 899 03 009 3 +
Total annual |Total annual Annual .
income debt Annual cost operating Cuml..llatlve
inflated at 2% |repayment of feedstock margin Margin
88,561
Yrl 90,332 52,402 17,687 20,243 20,243
Yr2 92,139 51,034 18,041 23,064 43,307
Yr3 93,082 49,667 18,402 25,913 69,220
Yra 95,861 48,300 18,770 28,792 98,013
Yr5 97,779 46,932 19,145 31,701 129,714
Yr6 99,734 45,565 19,528 34,642 164,356
Yr7 101,729 44,197 19,918 37,613 201,969
Yrg 103,763 42,830 20,317 40,617 242,586
Yr9 105,839 41,462 20,723 43,653 286,239
Yrio 107,955 40,095 21,138 46,723 332,962
089,113 462,484 193,668 332,962
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