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Presentation Topics

* Importance of Energy Management
* Objectives of Energy Management
* System Functions

® Case History Examples

* Wrap-up and Questions
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Importance of Energy Management

® Focus In sustainable
manufacturing

* Energy is a major production
cost item In many process
industries

- Pulp & paper approximately
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- Energy savings up from 10%
World energy consumption (Metric Tonne) by {0 25% can be reaChed by
fueltype taking various actions @
Source: BP - Statistical Review of World
Energy 2009
(1) Based on geographical area
(2) Source: ARC Best Practices for Energy Management report, Jan. 2009
4
AA TAPP PaperCon 20

PaperCon 2011 Page 1188



Benchmarks and Best Practices

Papermaking Energy Use by Grade .
100 Best Available Technology (BAT)
= B0
:-'; éjg 0O Direct Fuel
g 10 m Steam BAT Papermaking Energy Use by Grade
= 30 @ Electric
10 9.0
oo 8.0
2, "g" é.g 0 Direct Fuel
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%s,;z = 5.0
4, m 40 m Steam
2% = 5.0 )
= 2.0 @ Electric
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Table 4.2
U.S. P&P Energy Distribution
Electric Steam Direct Fuel
TBtu % TBtu % TBtu %
Pulp Manufacture 158.6 40.3 4493 | 415 100.2 76.2
Paper Manufacture 206.9 526 537.8 | 49.7 31.3 23.8
SO u rce . Pulp and Paper Industry
Utilities, excluding 2738 71 943 87 0.0 0 - Energy Bandwidth Study
Powerhouse ’ ’ ’ ) ’
Prepared by
Total Manufacturin 3933 | ynpp | 10814 1404 | 13141 4o00
§ (24.5%) . (67.3%) . (8.2%) . Greenville, Siau(;:}?cgarollna. UsSA
and
1,606.1 nstitute of aper Science a achnolo, at
Grand Total (1 OO.U%) st fgeapélaslnsllm:s :fTL_chhnollg? (FsD
Aflanta, Georgia
August 2006
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Energy Management Objectives

Price you pay
Reduce $/ MWh

Energy
Decrease  Consumption
MWh / Ton

Energy Cost
Increase Effectiveness
(eE) Tons / e$

Average Unit Price
Energy consumption

Price Optimization

Total Energy Consumed

Production output

Usage Optimization

Production Units

Unit Energy Cost $

Minimize energy costs

eE is a KPIl = Tons per energy dollar
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Energy Price Optimization

Focus

Manage variable energy prices and optional supply
resources

Energy demand planning and optimization
Energy supply planning and optimization

Benefits

Purchase/produce required energy at the lowest cost

Optimize the use of alternative energy sources and energy
supply contracts

Performance Indicators

Average price of consumed energy
Average price of sold energy

Total net cost of energy / produced unit
Accuracy of consumption plans

PaperCon 20
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Energy Usage Optimization

Focus

Improve energy efficiency and reduce consumption
Reduce carbon footprint
Equipment that consumes a lot of energy

Benefits

Maintain the most energy efficient operating mode in
varying process conditions

Reduce energy consumption while maintaining or
improving the production rate

Performance Indicators

Actual energy consumption / expected target
consumption

Energy consumption / produced unit

Energy efficiency / Energy Intensity Index and carbon
footprint

PaperCon 20
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System Functions

s B I & | | E [ G H |1 Juk
A software package that helps I s FEi e =
1| Heating Qonsumption Benchmark
you. = _| L o |
x| 25,000
_5 |
B |
* Purchase energy at the lowest i
. ol S 5000 |
available cost by . . . il
_13_ E 10,000 4—
. . Bl S
* Predicting and planning energy ey
- A7
consumption & . . . w0
20
o
® QOptimizing energy consumption and £ s T e—
24 Actual Benchmark Difference Buildling Mame: Taxation Headguarters
| & 25 | _ Glitm? Glitm® A Pro]tactNumber: Banos2
Supp y e :35: Ia_.;;n 1553351 15,056 67 o) RPT: text
28 | [June 19,990 .88 O
. . . 28] July 2252645 Scenar Electricity i 141312008 5:23:21 PM
* Monitoring and reporting energy e —— o <
. . % 3:::::1::19,[ gggggg I 200 Pt [E:00 Pt 200 &m |
usage and efficiency B oo ——mn =
| 2 KD
% |Ma;tolt]a| 217,368.39 =
W 4 » W[y HistoryMaintenance AData £ Bench

2 to 5% cost savings are achievable using
energy procurement, dispatching and
planning capabilities available with

Energy Management
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Electrical mwerl&ﬁ va ELECPOW_TESTED 544 MW 558 A
Electrical power - Targ... B ELECPOW_TEST! 1343 M 1423
Electrical power - Targ... B ELECPOW_TEST2 TIT MY TE3
TMP total electrical po...  [B EMO_TMP_Elecpow 2500 MW 2500
Electrical powertest va... [BELECPOW TESTS BO0 M BO0
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Planning and Scheduling

Mill Load
Production Schedule
Plan .
A :
s Power v Resource
. Resources Schedules
kY with v own
. v availability generation
“" v cost v purchase
. gonstraints sples
"‘0 0..
Benefits: N

Lower price on consumed electricify” dié to
[ ]

Providing load schedules to power suppliers
Employing cost optimal power resources
Scheduling consumption to off-peak times

TAPPI
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What?

Predict load schedule based on production plan

| DERARTHEMT - FORECAST | 3/26/2007 3:38:26 FM
= Load plans are calculated for o Lo s [
[TZ00 A [FO0AM ﬁ2zDD Ph 500 PrA TZ00AM .
u Process areas I ELECTRICITY Text
= Total mill [ 20 ::i?L:fRECAST
L COI’pOI’ation il ‘ & 7| FORECAST ORIGIN
= Different utilities (power, steam, —
gas, ...) ——
m Presentation of load -
plans
. Tex
= Process area electric & thermal [—= = PasrronecRsT
. . [TT] AcTuaL
m Mill electric & thermal |
. ED.FORECAST CRIGIN
m Corporate electric (& thermal) E;.Defwn
2 - Calculated
E]:S-Forecast
[ 4 - Outage

W = I Eomn‘nt

| 262007 3008  [24 =][Hours) =] avere007 300amM @ L
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How?

Select power resources to match load schedule at minimum cost

[~ Generation and Trading

Scenario: Generation and Trading 241
I[None:VI < | 3
= Power resources O [TZ00EH 00 EH [E:00 EH [TZ00PH [E00PH [E:00FH
. 100
= Own generation %
A 5
m Purchase agreements 2 =
. . 55
m Electricity from spot market
m Solution methods ;
. 0
= Economic Flow Network v
0
= MIP Optimization 0
| 5/7/2008 12:30 AM 24 v |Houty v 5/8/2008 12:30 AM J
| Tex | Cunent alue (Variable) | Unit (Variabl..| 5/7/200812.37.60.. [ Average  |Manvalue | |
. . . ’T_Elecllicily Demand I I I I I I
[ | A I ter n at IvVe: L 0] ad SC h ed u I N g BS Mil Demand | SRASIB28037547 M 55779 57.95960318.. 64.370803571
- . . i Electricity Prices | | | | |
I ff - k 2% Elspot Price | 46.20 £/Mwh 4620 4595 4878
to u t I I Ze I n eX p e n S I V e O p ea [ Balancing purchase (arid operator price] 45.5 £/Mwh 455 40.37883986.. 46.08
B Balancing sale (grid operator price) | 52.85 £/Mwh 5285 4745913226, 5325
p ower [ Thearetical condensing electricity prics 4407 £/Mwh 4407 4407 4407
i Electricity Supply | | | | |
I Elspat | 0.0 Mw il |52 K
[T Extra condensing | 282 Mw 82 28 295
{8l Ealancing purchase ._ 1.3._MW ._1 4 ._1 0 ._?.B
Ml Back Pressure | 3.6 M B ik 4B
B Elbas purchase | 0 Mwh 0 0 0
1 .Sales .. .. .. .. .. L
B Elpot+balancing sale | 4.65360807752495 M/ 4B5360807752495 | 2.812751854.. 5. 362816018, |
[ Elspot sale | 47 Mws A7 27 54 |1
B Elbas sale | 0 Mwh o o o
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How?
Optimizing Electricity Procurement and Consumption

® Optimize procurement and
generation based on
consumption plans

® Optimize consumption to use
off-peak hours if
intermediate storage
capacity is available

* Minimize startup and
operating costs

* Compare different scenarios,
and adjust the plan manually

* Provides decision support for
users or automatically sends
set points to Advanced
Process Control or DCS

* 2 to 5% additional cost
savings are possible with
optimization

PaperCon 20l
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How?

Energy Efficiency Monitoring
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user configurable visual tools
for monitoring, targeting and
analyzing

At a glance view of relevant
KPI's

Clear indication of savings
potential and lost opportunity

Drill down to details

Savings of 10%-15% savings
can be achieved simply by
making energy usage and
savings potential visible In
real-time

PaperCon 20

PaperCon 2011 Page 1198



Example: Benefits of Accurate Planning & Monitoring

Case 1 Case 2 |ldeal Situation
Power [MW] Power [MW] Power [MW]
| Deficit power (| ™ 1
Surplus d .. from the grid || pam Surplus _
power to operator: " power to
the grid 50$/MWh - the grid
operator: — operator:
30$/MWh — 30$/MWh
o Measured
Measured Annual SangS ' consumption:
P
consumpti QoMW

95MW ~$800,000
= 2.5% of total ‘

Daytahead -
100 electricity costs

40$/‘Nh

Average price: Average price: Average price:

41$/MWh 40.95$/MWh 40.01$/MWh
TAPPI PaperCon 20l
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Customer Case 1
Pulp & Paper Corporate Energy Management

Energy Management System

- Corporate Central Control Room

- 10 Mills

Functions

- Energy load planning

- Energy optimization

- Energy monitoring, reporting and invoicing

Total electricity bill 700 M$

Own energy production 80 %

Total annual savings

- Savings in electricity price 14 M$

- Savings in electricity consumption 35 M$

- CO2 reduction 175,000 tons

PaperCon 20
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Customer Case 2
Building Energy Monitoring and Reporting

Multi site building energy monitoring and reporting system using Energy

Management System
- Load planning, energy monitoring and reporting

- Energy benchmarking

Total electricity bill 10 M$

Own energy production 0%

Total annual savings

- Savings in electricity price 0 k$

- Savings in electricity consumption 400 k$

- CO2 reduction 2,000 tons
TAPPI
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Ouestions?
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