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Pulping Plant
Process/Product
A B C D
1. Production (Ton/Month) 5,924 7,140 4,695 18,665
2. Pressure (Bar: HP, LP) 13, 6 10, 3 12, 4.5 13,5
3. Steam Consumption (Tst/T) 6.55 5.09 7.8 5.3
4. Steam Supply Cogen Cogen Cogen Cogen
5. Boiler Fuel BL+Coal BL+Coal | BL+Coal+Qil | BL+Bark+Qil
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Pulping Plant L
SEC Unit ALARE
A B C D
1.Production Ton/Month | 5,924 7,140 4,695 18,665
2.Debark. & Chip. kWh/Ton | 23.91 28.97 88.3 23.4 25.4
3.Puping
3.1 Elec. kWh/Ton | 215.18 157.29 | 497.8 128.3 166.9
3.2 Thermal MJ/Ton 4,645.7 3,027.8 | 4,260.6 2,472.9 3,382
3.Bleaching&Wash
3.1 Elec. kWh/Ton | InclinPulp. | 127.2 | 567 143.4 135.2
3.2 Thermal MJ/Ton Inclin Pulp. | 1,028.3 | 1,130.8 1,546.2 1,287
4.Sheeting kWh/Ton | - - 397.7 100 100
5. Recovery plant MlJ/Ton
5.1 Elec. kWh/Ton | 111.2 233.7 | 400 161 169
5.2 Thermal MJ/Ton 3,324.7 6,832.6 | 5,030.3 6,779 5,645
6. Water m3/Ton 28 35.7 85 47 30
7.Sec 119154
7.1 Elec. kWh/Ton | 445.2 547 - 579 523.7
7.2 Thermal MJ/Ton 10,436 16,158 | - 13,982 13,525.6
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(kWh/Ton (MJ/Ton) (kWh/Ton | (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton)

Wood Preparation - - 25.4 - 23.4-28.9 - 23.4 -

Pulping 147 2,216 166.9 3,381 128.3-157.3 | 2,472.9-3,027.8 | 128.3 2,472.9

Bleaching and Wash 88" 2,110° 135.2 1,287 127.2-143.4 | 1,028.3-1,546.2 | 127.2 1,028.3

Recovery Plant 91" 8,156 168.6 5,645 111.2-161 3,324.7-6,779 111.2 3,324

saudrtims lendeauly 326 12,482 496 10,314 366.7-461.7 | 6,815.9-11,353 | 366.7 6,815.9
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' U.S Department of energy office of energy efficiency and renewable energy Industry technology program “Energy and environment profile of the U.S. Pulp and paper Industry December 2005”

N Ernest Orlando Lawrence Berkeley National Laboratory “Opportunities to improve energy efficiency and reduce greenhouse gas emissions in the U.S. Pulp and paper Industry July 2000”
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Kraft Paper Plant
Process/Product
A B C D E F
1. Production (T/Month) 53,366 | 15,215 7,807 | 14,136 18,815 2,746
2. Pressure (Bar) 6 6 6 7 12 6
3. Steam Consumption (Tst/T) 1.8 2 2.6 21 2.5 -
4. Steam Supply Cogen | Cogen | Cogen | Cogen Boiler Boiler
5. Dryer Semi Close Close Close | Semi+Close Semi
6. Boiler Fuel Coal Coal Coal Coal Coal+C ¥, %Lé‘lazl
UNIGLAQ: A naefly UTHn gasmnysunszansa Wy ng §1na
B wawiis UsE dyawa whiles Sudans 11ia
¢ nanwiia v3en gluda whas $1ma wmw)
D vanedy USEn newau iias $10a (vnow)
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F nangfls USHN nguoedng 9100
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Kraft Paper Plant . 4
SEC ALRAY
A B C D E F
1. Production (T/Month) 53,366 15,215 7,807 14,136 18,815 2,746
2. Waste Plant
- Elec (kWh/ton) 153.80 190.40 185.20 222.80 156.50 - 181.7
- Thermal (MJ/Ton) 350 349.10 518.70 297 370.20 - 376.8
3. Stock Prep (kWh/Ton) 163.80 193.50 166.80 193.70 136.20 166.50 170.8
4. Paper Machine
- Elec. (kWh/ton) 245.80 289.70 227 290.80 204.30 274.80 255.2
- Thermal (MJ/Ton) 3,313 4,109.20 5,045 3,917.40 4,884.30 - 4,253
5. Cutting (kWh/ton) - 52.20 20 48.40 1.90 9.12 26.3
6. Water (M3/T0n) 11.50 8.90 8.20 7.50 10.20 - 9.3
7. SEC 90915997%
- Elec. (kWh/Ton) 567.60 725.2 633.80 777.66 496.90 451 609
- Thermal (MJ/Ton) 4,693 5,960.80 6,825 5,185.90 6,123.80 - 5,759
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(kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton)

AW ﬂ"IiGlGIB;W'sgI}\NWU 530 4,220* 607 4,631 545.9-777.7 3,693-4,518 545.9 3,963
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' U.S Department of energy office of energy efficiency and renewable energy Industry technology program “Energy and environment profile of the U.S. Pulp and paper Industry December 2005”

N Ernest Orlando Lawrence Berkeley National Laboratory “Opportunities to improve energy efficiency and reduce greenhouse gas emissions in the U.S. Pulp and paper Industry July 2000”
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4.2.2.2 N3¢ Duplex
fIRTUNTZLIBNIINEANTZANE  Duplex 2LANawNUNINEANIZA S

¢ £ a a A o o [ & & [ 3
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Duplex Paper Plants
Process/Product
A B C D
1. Production (T/Month) 2,249 1,950 3,947 1,262
2. Pressure (Bar) 6 6 7 6
3. Steam Consumption (Tst/T) 3.30 2.20 3.90 2.10
4. Steam Supply Boiler Cogen Cogen Boiler
5. Boiler Fuel Qil Coal Coal Saw dust
WNELH6): A wureh [seunszamnunn Wsanalng) 10
B nanafiy USEN nIzansan Ing 3110 (A1) (aynILTIN73)
C nuehd U5un ni:@m_«;w'lm@mwmw 1@ (mzyﬁzuy?)
D B89 USEN iNWNRIUINTEANS 9109
o nslawadin
Duplex Paper Plants .4
SEC Alnag
A B C D
1. Production (T/Month) 2,249 1,950 3,947 1,262
2. Stock Prep (kWh/ton) 322.60 429.50 413 446.50 402.9
3. Paper Machine
- Elec. (kWh/ton) 364.7 465.30 371 223.30 356.1
- Thermal (MJ/Ton) 6,717.4 4,518 6,839 3,963 5,510
4. Cutting (kWh/ton) - - 59 52 55.2
5. Water (M3/Ton) - 56.50 38.2 56.90 50.5
6. SEC 28913991%
- Elec. (kWh/Ton) 651 897.30 829 744.20 780
- Thermal (MJ/Ton) 8,397 6,071.60 8,549 4,953 6,992

o nmIINIITWEIIIY

luq@aﬁ%ﬂiswﬂizmw Duplex LA AT IEWRIINUYDILTI9% 31NATANEN

WUIUSHImNINEe Tl nasan13lTwad91% Lazliatina1awhni1I I TWa 91NN

= L Qs = v g v 1 et dl
L‘ﬂimJﬂU@“E%ﬂ'ﬁl"ﬁwaddﬁu’ﬂ'}ﬂ"ﬂ EIHﬂi‘%@ﬂdﬂizL‘Y]ﬂLLﬁ@N@N@]”lT‘IGY} 4.4




MNuuaUgaring

Imamsﬁﬂmmmﬁﬁmﬂ%wé'amuiuqmaWMnssuLm:mmifyme] (SEC) (a8HNI3UNITAM)
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(kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton)

iﬁilﬁ“ﬁﬁﬂ"licl%} 677.3 5,064* 759 5,510 519.7-608.4 3,610-5,234.3 519.7 3,610
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' U.S Department of energy office of energy efficiency and renewable energy Industry technology program “Energy and environment profile of the U.S. Pulp and paper Industry December 2005”

N Ernest Orlando Lawrence Berkeley National Laboratory “Opportunities to improve energy efficiency and reduce greenhouse gas emissions in the U.S. Pulp and paper Industry July 2000”
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Printing Paper Plants
Process/Product
A B (03 D E
1. Production (T/Month) 44,163 4,267 1,638 2,337 29
2. Pressure (Bar) 3.50 5 5 3.50 5
3. Steam Consumption (Tst/T) 1.60 2.40 2.80 2.70 -
4. Steam Supply Cogen Cogen Cogen | Boiler Plant Boiler Plant
5. Dryer Close | Semiopen | Semi open Semi Semi
6. Boiler Fuel Wood Wood Coal Oil Saw dust
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o  MIlTWaII

Printing Paper Plants

SEC Aade
A B Cc D E

1. Production (T/Month) 44,163 4,267 1,638 2,337 29
2. Stock Prep (kWh/ton) 191.80 162.50 280.90 212.40 181.70 205.9
3. Paper Machine

- Elec. (kWh/ton) 279.60 312.20 448.30 386.20 272.60 341.8

- Thermal (MJ/Ton) 3,412.15 4,929 | 5,89250 | 5,569.80 - 4,951
4. Cutting (kWh/ton) - - 18.80 9 5.20 11
5. Water (M3/Ton) 7.30 13.90 24.80 - - 15.3
6. SEC 2091399%

- Elec. (kWh/Ton) 471.40 484.60 821.10 671 678 625.2

- Thermal (MJ/Ton) 4,416.70 | 6,538.90 8,887.3 | 6,908.80 - 6,688

o nuTinTlIWaIIIn
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NSLUIUNS faiinslandean’ fiims landean’ friimslandeny’ fiing lendaay’

AR Il Anuiou Il Anuiou Il ANusou Il ANuiou
(kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton)

ﬁﬂfﬁﬂﬁi% 557 5,275* 546 4951 442 .1-598.6 3,412.2-4,929 4421 3,412.2
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awiins 1% - - 625.2 6,688 471.4-678 4,416.7-6,538.9 | 471.4 4,416.7
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' U.S Department of energy office of energy efficiency and renewable energy Industry technology program “Energy and environment profile of the U.S. Pulp and paper Industry December 2005”

N Ernest Orlando Lawrence Berkeley National Laboratory “Opportunities to improve energy efficiency and reduce greenhouse gas emissions in the U.S. Pulp and paper Industry July 2000”
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- Wire part
- Press part
- Dryer
- Size part
- After dryer
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Tissue Paper Plants
Process/Product
A B Cc
1. Production (Ton/Month) 1,549.7 1,618 130
2. Pressure (Bar: HP, LP) 15 11 5
3. Steam Consumption (Tst/T) 1.50* 3.90 3.81
4. Steam Supply Boiler Boiler Boiler
5. Boiler Fuel Oil Oil Coal
6. Hot Air LPG Steam Steam
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Tissue Paper Plants

SEC ARae
A B C

1. Production (T/Month) 1,549.70 1,618 130
2. De-inking Plant

- Elec. (kWh/ton) 529.20 519 356.60 468.2

- Thermal (MJ/Ton) 1,650.70 | 2,040.40 | 2,294.40 1,995.2
3. Stock Prep (kWh/ton) 502.30 402.50 356.60 420.3
4. Paper Machine

- Elec. (kWh/ton) 435.40 505.60 534.90 492

- Thermal (MJ/Ton) 5,420.10 | 5,789.20 8,754 6,654.4
4. Cutting (kWh/ton) 17.20 ; ] ;
5. Water (M’/Ton) 10.90 65’ 2.3 ;
6. SEC 2841339%

- Elec. (kWh/Ton) 1,916.50 1,730 892 1,512.8

- Thermal (MJ/Ton) 8,253.70 10,202 10,943 9,780
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Han vl ANuiou vt anuiou vt ANuTou vl ANusou
(kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton)

i’JiJﬁ‘]fﬁﬂWiGl‘]afj 911* 7,913* 1,380.5 8,649.6 792-908.1 5,420.1-5,789.2 | 792 5,420.1
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Ating 19 - - 1,512.8 9,780 892-1,730 8,253.7-10,202 | 892 8,253.7
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' U.S Department of energy office of energy efficiency and renewable energy Industry technology program “Energy and environment profile of the U.S. Pulp and paper Industry December 2005”

h Ernest Orlando Lawrence Berkeley National Laboratory “Opportunities to improve energy efficiency and reduce greenhouse gas emissions in the U.S. Pulp and paper Industry July 2000”
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- Wire part
- Press part
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- Size part
- After dryer
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Process/Product

Newspaper Plant

A

1. Production (T/Month)
2. Pressure (Bar)

3. Steam Consumption (Tst/T)
4. Steam Supply

5. Boiler Fuel

11,231.60

8

Boiler

Oil
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Newspaper Plant
SEC Unit
A

1. Production T/Month 11,231.60
2. Stock Prep. kWh/Ton 375
3. Paper Machine

- Elec. (kWh/Ton) 442

- Thermal (MJ/Ton) 3,972
4. Cutting (kWh/Ton) 25
5. Water (M’ITon) 30
6. SEC 28413941%

- Elec. (kWh/Ton) 844.80

- Thermal (MJ/Ton) 4,593.70
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NSLUIUNS fiinslandean’ fiims landean’ fasting landaa’ fiing lendaay’

Han vl ANuiou vt anuiou vt ANuTou vl ANusou
(kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton)

saaytmsly | 697 4,294 817 3,972 - - - -
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Ating 19 - - 844.8 4,593.70 - - 892 -
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' U.S Department of energy office of energy efficiency and renewable energy Industry technology program “Energy and environment profile of the U.S. Pulp and paper Industry December 2005”

h Ernest Orlando Lawrence Berkeley National Laboratory “Opportunities to improve energy efficiency and reduce greenhouse gas emissions in the U.S. Pulp and paper Industry July 2000”
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o anwmelagnalivasusazlsen

Corrugating Plant
Process/Product
A B (o3 D E F G H
1. Production (T/Month) 1,429 81 784 476 5,490 240 | 5,545 | 1,389
2. Pressure (Bar) 10 10 12 6.50 13 13 12 13
3. Steam Consumption (Tst/T) 0.56 0.50 0.43 0.670 0.33 0.36 0.54 0.54
4. Steam Supply Boiler Boiler Boiler Boiler Boiler | Boiler | Boiler | Boiler
5. Boiler Fuel Oil Oil Oil Oil Oil Oil Oil Oil
6. Fuel (L/T) 36.80 31.30 26.70 36.10 20.34 | 17.50 | 26.60 | 34.80
7. Condensate (%) 80 50 60 70 75 90 90 0

RN A nagiy uTn Eut,wa'ﬂm?"uu,umﬂl,ilafﬂﬁgﬁmsn’(ﬂs:mw'lny) 10
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E gy U3sn auuyssgnmed 7ay3 (1995) $11a

F wanediy USsEn taiaaa Yand nauwinuiuas 91na
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Corrugating Plant

SEC A 5 c 5 e - o " 1aag

1. Production (T/Month) 1,429 81 784 475.60 5,490 240 5,545 1,839
2. Corrugator

- Elec. (kWh/ton) 46.10 - 40.40 49.60 46.60 36.60 26.50 49.7 42.2

- Thermal (MJ/Ton) 1,172.30 1,017 1,063.40 | 1,945.80 647.20 699.70 818.30 1,062 1,053
4. Printing (kWh/ton) 421 - 44.2 20.80 28.30 25.60 25.50 9.70 28.6
5. SEC 28913391%

- Elec. (kWh/Ton) 88.7 431.90 111.40 70.70 74.80 66.70 114 90.90 | 131.14

- Thermal (MJ/Ton) 1,435.40 1,271 1,063 | 2,432.30 809.10 934.20 1,060 | 1,327.60 1,291
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(kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton) (kWh/Ton (MJ/Ton)
Corugater - - 422 1,053.2 24.5-36.6 647.2-1,017 26.5 647.2
giins 19 - - 131.14 1,291 66.7-88.7 809.1-1,060 66.7 809.1
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' U.S Department of energy office of energy efficiency and renewable energy Industry technology program “Energy and environment profile of the U.S. Pulp and paper Industry December 2005”

N Ernest Orlando Lawrence Berkeley National Laboratory “Opportunities to improve energy efficiency and reduce greenhouse gas emissions in the U.S. Pulp and paper Industry July 2000
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