UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF WISCONSIN

LATENTIER, LLC
3727 Candia Drive
Punta Gorda, FL. 33950,

Plaintiff, Case No.: 08-C-
V.
INTERNATIONAL PAPER COMPANY
6400 Poplar Avenue
Memphis, TN 38197-0198,

Defendant.

COMPLAINT

Plaintiff, Latentier, LLC (hereinafter “Plaintiff” or “Latentier”) f/k/a Hoffman
Environmental Systems, Inc., and the Hoffman Group, Ltd., for its complaint against

Defendant International Paper Company (hereinafter “Defendant” or “IP”) alleges as follows:

NATURE OF THE ACTION

1. This is an action for infringement of United States Letters Patent and arises
under the Patent Laws of the United States, Title 35 of the United States Code. Plaintiff
Latentier is the owner of U.S. Letters Patent No. 6,157,916 (hereinafter “the ‘916 Patent”)
entitled “Method And Apparatus To Control The Operating Speed Of A Papermaking

Facility.”
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JURISDICTION AND VENUE

2. This Court has personal jurisdiction over Defendant IP, upon information and
belief, by reason of its transaction of business in this District, and commissjon of tortious acts
of infringement within this District.

3. Subject matter jurisdiction is conferred upon this Court pursuant to 28 U.S.C.
§1331 and §1338(a), and 28 U.S.C. §1332 based on diversity jurisdiction since both parties
in this matter are citizens of different states, New York and Delaware, and the matter in
controversy exceeds $75,000.00. Venue is proper in this Court pursuant to 28 U.S.C. §1391

and §1400.

THE PARTIES
4. Plaintiff Latentier is a Delaware limited liability company having a place of
business at 3727 Candia Drive, Punta Gorda, Florida 33950. Plaintiff Latentier is the owner
of the United States Letters Patent here in suit.
5. Upon information and belief, Defendant IP is a New York corporation having
a place of business at 6400 Poplar Ave, Memphis, TN 38197-0198. Upon information and
belief, Defendant IP is registered with the Wisconsin Secretary of State to conduct business

in Wisconsin, and currently conducts business in Wisconsin, including in this district.

FACTUAL BACKGROUND

6. Since 1993, Plaintiff Latentier has worked to improve, and has improved,
profit optimization in manufacturing paper products.
7. On December 5, 2000, United States Letters Patent No. 6,157,916 was duly

and legally issued to Plaintiff Latentier. A copy of the ‘916 Patent is attached hereto as
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Exhibit A. The ‘916 Patent, filed in 1998, includes claims for a method of, and apparatus
and articles for, determining the operating speed of a papermaking facility, including claims
directed towards a method in which a desired operating speed that depends on at least one
economic variable is determined, and the operating speed is adjusted accordingly.

8. Since at least 1998, Plaintiff Latentier has referred to the process defined in
the ‘916 Patent as the “Profit Optimization Process” (the “POP Process”). | The POP Process
is qontrary to traditional accepted standards of papermaking production facilities, which
aspire to maximize production by increasing throughput in an effort to maximize profit. In
other words, greater production was assumed to result in greater profitability.

9. Sinc¢ 1998, Plaintiff Latentier has practiced the invention claimed in the ‘916
Patent by consulting for members of the papermaking industry concerning the POP Process,
including Defendant IP, and by attempting to license the process to the papermaking
industry.

10. In and around March, 1998, Plaintiff Latentier initiated communication with
Defendant IP, including with the Chief Executive Officer of Defendant IP, John Dillon, at
Defendant IP’s executive offices in Purchase, NY, which relocated to Stamford, CT. At that
time, Plaintiff Latentier’s executive offices were located at 125 South Jefferson Street, Suite
201, Green Bay, WI. Upon information and belief, Mr. Dillon was personally aware at that
time that the POP Process had originated from Plaintiff Latentier and did not originate from
Defendant IP.

11.  Anin-person meeting occurred at Plaintiff Latentier’s offices in Green Bay,

WI, in May 1998 between Plaintiff Latentier and a representative of Defendant IP, Larry
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Stowell. Several meetings, including telephone conferences and in-person meetings,
transpired between Plaintiff Latentier and Defendant IP, thereafter.

12.  In or around June, 1998, Mr. Roger Hoffman, president of Plaintiff Latentier,
met with Defendant IP and its conéultant, Andersen Consulting, in connection with furthering
a business relationship to improve Defendant IP’s annual earnings through use of Plaintiff
Latentier’s POP Process. In these meetings, Mr. Hoffman presented information related to
the POP Process pursuant to a Confidentiality Agreement.

13. In and around June, 1998 - November, 1998, upon information and belief, in
furtherance of Defendant IP’s goal to improve earnings, Plaintiff Latentier submitted
proposals to Defendant IP in connection with applying the POP Process to Defendant IP’s
business. The proposals related directly to paper mills in various states that were owned and
operated by Defendant IP. Although Defendant IP indicated an iﬁterest in the POP Process
and despite Plaintiff Latentier’s considerable costs, disclosure and efforts expended to
Defendant’s IP benefit, Defendant IP did not agree to work with or otherwise compensate
Plaintiff Latentier for use of the POP Process at that time.

14. In and around April, 1998, Plaintiff Latentier contacted another corporation in
the papermaking industry, Union Camp Corporation (“Union Camp”), in an effort to work
with Union Camp to license and implement the POP Process. Plaintiff Latentier received a
letter from a representetive of Union Camp that expressed an interest in the POP Process and
requested additional information regarding the POP Process.

15. In a:nd around April, 1998 - October, 1998, Plaintiff Latentier communicated

and met with Union Camp in furtherance of licensing the POP Process to Union Camp, and
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implementing the POP Process therefor. Plaintiff Latentier expended considerable
confidential disclosure and efforts concerning the POP Process to the beneﬁf of Union Camp.

16.  In November, 1998, Defendant IP and Union Camp announced that they
agreed to a merger.

17. In December 1998, Plaintiff Latentier received a letter from Union Camp
stating that, in view of the merger between Defendant IP and Union Camp, Union Camp
decided to at least temporarily forego working with Plaintiff Latentier to implement the POP
Process.

18.  Upon information and belief, Defendant IP acquired valuable information and
benefited from the confidential disclosures and efforts associated from Plaintiff Latentier’s
relationship with Union Camp.

19.  Following multiple communications and contacts between Plaintiff Latentier
and Defendant IP concerning the POP Process, Defendant IP reiterated an interest in working
with Plaintiff Latentier to implement the POP Process in Defendant IP’s papermaking
facilities.

20. In and around March, 1999, in response to requests from Defendant IP,
Plaintiff Latentier made further presentations to Defendant IP, including by providing
confidential and proprietary concepts associated with the POP Process for operating a facility
at less than full capacity, and to adjust for at least one economic variable in connection with
the facility.

21. In March, 1999, Plaintiff Latentier and Defendant IP signed a joint
Confidentiality Agreement that covered and followed discussions between Plaintiff Latentier

and Defendant IP relating to the POP Process. That Agreement specifies, inter alia, that the
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Agréement “in no way grants ... a license or right to practice any concept, discovery, design,
or improvement which either party may control or own[..]” Upon information and belief,
Defendant IP violated the Confidentiality Agreement by practicing the concepts owned by
Plaintiff Latentier, and disclosed under the terms of the Confidentiality Agreement.

22.  In April 1999, Plaintiff Latentier and Defendant IP signed another
Confidentiality Agreement that inter alia, permitted Defendant IP to share data with Plaintiff
Latentier collected by Defendant IP from its mill operations.

23. Upon information and belief, Defendant IP provided operations-related data
regarding paper mills that were owned by Defendant IP, and Plaintiff Latentier used the data
to demonstrate Plaintiff Latentier’s POP Process and to illustrate the benefits thereof.

24, In October, 2000 Mr. John Dillon, then Chairman and Chief Executive Office
of Defendant IP, spoke at the Paper Industry International‘Hall of Fame’s Sixth Annual
Induction Ceremony. During his speech, Mr. Dillon stated that Defendant IP was to
implement a “slow back” strategy by managing capacity using “marginal economics.” In
particular, Mr. Dillon described “finding a ‘sweet spot” of production - that point of
production that is most profitable.” (See Exhibit B).

| 25. Upon information and belief, by the year 2000, the terms “silow back”, “sweet
spot” and “marginal economics” became associated with the POP Process as defined in the
‘916 Patent. See for example, Exhibit C, a September, 2000 article that appeared in The
Official Board Markets, a publication of www.packaging-online.com, by the Editor- in-Chief
that describes the successful implementation of “slowback” at a company, Georgia-Pacific,

“running its containerboard mills at a ‘sweet spot’ that is less than full production.” Upon
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information and belief, these processes refer to the POP Process covered by the ‘916 Patent
licensed to Georgia-Pacific by Plaintiff Latentier.

26.  Upon information and belief, Mr. Dillon’s speech was an admigsion that
Defendant IP was improperly using methods covered by the ‘916 Patent, and taught to them
by Plaintiff Latenﬁer, without license or authority, from Plaintiff Latentier.

27.  Following Mr. Dillon’s speech, several highly regarded persons in the
industry called Mr. Hoffman to congratulate him on his success in implémenting POP
Process at Defendant IP.

28.  After reading the Official Board Market publication, and hearing of Mr.
Dillon’s speech at the Paper Industry International Hall of Fame’s Sixth Annual Induction
Ceremony, Plaintiff Latentier contacted Defendant IP to inquire as to Defendant’s IP’s use of
the POP Process éoVered in the ‘916 Patent. At that time, Defendant IP refused to take a
license under the ‘916 Patent, but never denied that it was using the POP Process of the ‘916
Patent.

29. In early 2001 Mr. Dillon announced that Defendant IP had saved $3 00
million from cost reduction, which, upon information and belief, was attributed to marginal
economics. (Exhibit D (IP Annual Report)).

30. Since 2001, Plaintiff Latentier sought licensing arrangements with other
companies in the papermaking industry relating to the ‘916 patent, including by submitting
proposals to paper companies. Plaintiff Latentier was successful in obtaining a license from
Georgia-Pacific relating to the ‘916 patent.

31.  Also since 2001, Plaintiff was working during this time to develop a software

solution for companies to add to their legacy systems that would enable the companies to
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more readily optimize profitability. Upon information and belief, since 2001 three software
companies were engaged with Latentier towards this end: Mountain Systems, which was
purchased by a Division of General Electric; Skyva International; and Objectiva, a United
States subsidiary of a Chinese company.

32.  Within the last few years, Plaintiff Latentier and Defendant IP met on multiple
occasions to diécuss an arrangement related to Defendant IP licensing the ‘916 Patent from
Plaintiff Latentier.

33.  Defendant IP orally acknowledged to Plaintiff Latentier that Defendant IP
continued to manage capacity by a slow back strategy, which again constituted an admission
that Defendant IP was using the POP> Process of the ‘916 Patent.

34.  Despite this admission, Defendant IP asserted that it did not infringe any valid
claim of the ‘916 Patent, but still d.id not deny that it was using the POP Process of the ‘916

Patent.

CLAIM FOR PATENT INFRINGEMENT

35.  Plaintiff repeats and re-alleges the allegations contained in paragraphs 1-33
above as if fully set forth at length herein.

36.  This s a claim against Defendant IP for patent infringement under the Patent
Laws of the United States, 35 U.S.C. § 101 et seq.

37.  IP has ignored Plaintiff Latentier’s repeated efforts to work with Defendant IP
and to agree to a fair and reasonable licensing arrangement for its use of the POP Process. |
By ignoring Plaintiff Latentier and practicing the methods and apparatuses of the ‘916 Patent

in one or more of its papermaking facilities by controlling operations of machine speed-

-8-

Case 1:08-cv-00501-WCG Filed 06/10/08 Page 8 of 37 Document 1



dependent variables, and by using, selling and/or offering for sale products made in one or
more of its papermaking facilities that uses methods and apparatuses for controlling
operations of machine speed-dependent variables in accordance with the ‘916 Patent,
‘Defendant IP has infringed and continues to infringe the ‘916 Patent in this District and

elsewhere, in violation of 35 U.S.C. §271(a), (b) and (¢).

38.  Defendant IP’s actions constitute a willful and delibérate infringement of the
‘916 Patent and will continue to do so unless enjoined by this court.

39.  Defendant IP’s acts of infringement, especially the acts of willful and
deliberate infringement, have caused and continue to cause Plaintiff Latentier irreparable

injury for which it has no adequate remedy at law.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff Latentier prays as follows:
a. that United States Letters Patent No. 6,157,916 be adjudged valid and
enforceable;

b. that Defendant IP be adjudged to have infringed United States Letters Patent

No. 6,157,916;

c. that Defendant IP’s acts of patent infringement be adjudged to be willful and
deliberate;

d. that Defendant IP, its ofﬁcers, agents, servants, employees and attorneys and

any and all persons in active concert or participation with them be preliminarily and
permanently enjoined and restrained from infringing United States Letters Patent No.

6,157,916;
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e. that Defendant IP be ordered to pay pre-judgment and post-judgment interest
on the damages awarded against it;

f. that Defendant IP be ordered to account for and pay to Latentier the damage
sustained by Latentier due to IP’s infringement of United States Letters Patent No.
6;157,916, and due to IP’s breach of the Confidentiality Agreement, but in no event less than

a reasonable royalty pursuant to 35 U.S.C. §§284 and 289,

g that Latentier be awarded its costs and attorney’s fees pursuant to 35 U.S.C.
§285; and
h. that the court grant such other and further relief as it deems just and proper

under the circumstances.

DEMAND FOR TRIAL BY JURY

Plaintiff Latentier demands a trial by jury on all issues that are triable by a jury.

' A
Dated this ‘ U day of June, 2008.

LIEBMANN, CONWAY, OLEJNICZAK, & JERRY, S.C.

Attorneys for Plaintiff Latentier, LLC ...
e . ﬁﬁ/,/”‘ ) B
7 L "

By: /’: —
T. Wickham Schmidt
State Bar No. 1062002

POST OFFICE ADDRESS: OF COUNSEL:

231 South Adams Street Douglas A. Miro

P. O. Box 23200 Joel J. Felber

Green Bay, WI 54305-3200 OSTROLENK, FABER, GERB & SOFFEN LLP
(920) 437-0476 - 1180 Avenue of the Americas

New York NY 10036

(212) 382-0700
334249 .

-10 -

Case 1:08-cv-00501-WCG Filed 06/10/08 Page 10 of 37 Document 1



EXHIBIT A

Case 1:08-cv-00501-WCG Filed 06/10/08 Page 11 of 37 Document 1



US006157916A

United States Patent [ {11 Patent Number: 6,157,916
Hoffman 451 Date of Patent: Dec. 5, 2000
[54) METHOD AND APPARATUS TO CONTROL OTHER PUBLICATIONS

(751
(73]
(21]
[22]

[51]
[52]

[58]

[561

THE OPERATING SPEED OF A

PAPERMAKING FACILITY
Inventor: Roger Paul Hoffman, Green Bay, Wis.
Assignee: The Hoffman Greup, Green Bay, Wis.
Appl. No.: 09/098,811
Filed: Jun. 17, 1998
Int. CL7 GO6F 17/60
US. Cl .., reesresninens 705/8; 702/182; 702/188;
705/1; 705/7;, 705/11
Field of Search .........ccrmvcrrernnne 364/148.01, 152,
364/156, 166, 468.15, 471.01, 471.02; 702/182,
188; 705/1, 7, 8, 9, 11, 400
References Cited
U.S. PATENT DOCUMENTS
3,490,689 1/1970 Hart et al coeecneereeesncrnensanns 364/156
3,536,258 10/1970 Rochel 702/175
3,582,621  6/1971 LaWler ...cocrcimniernrssemnsconses 364/138
3,602,701  8/1971 Boyd, Ir. .
4,107,883 8/1978 Bein ....cccvimerimnmensmsersnseiminnien 451/14
4,176,535 12/1979 Elsner et al. ..ccirvreerernsisricerencvenee 72/8.3
4,206,793  6/1980 Kipp «eeevereree o 144/365
4,346,446  8/1982 FErbstein et al ... 702/182
4,368,509 1/1983 Li ... 364/148.08
4,442,710 4/1984 Meng 73/152.31
4,517,637 5/1985 Cassell ... ... 364/138
4,704,805 11/1987 Kaya et al. .wccrecevrrvervvrrensennnnnis 34/483
4,866,628 9/1989 Nalaraj 364/468.08
4,887,206 12/1989 Nalarajan .....oecesseessscrsnireens 705/29
5,034,897 7/1991 Sai 700/140
5,249,120 9/1993 Foley 705/1
5,383,129  1/1995 Farrell cooomoeveveeessssmsssessssenesenes 705/400
5,442,561 8/1995 Yoshizawa et al. 364/468.06
5,758,329 5/1998 Wojcik et al. .
5,893,082 4/1999 McCormick .ccureveersmmrenacsenns 705/400

FOREIGN PATENT DOCUMENTS

19821301 A1 11/1999 Germany .
WO 99/66439 12/1999 WIPO .

Keys et al: “Optimum supervisory control of paper basis
weight and machine speed by statisical methods”; Proceed-
ings of the 1990 American Control Conference (JEEE cat.
no. 90CH2896-9) vol. 3, pp. 2715-2720.

Keys et al: “A novel method of optimum superivsory control
of basis weight and machine speed in paper production”;
SICE ’89 Proceedings of the 28th SICE Annual Conference,
vol. II (cat no. 89TH(0298-0) pp. 1179-1182.

Roger Yeager, Information boosis personal performance at
Blandin Paper, Pima’s Papermaker, Apr. 1998, pp. 54-58,
Mount Prospect, IL, USA.

Primary Examiner—Edward R. Cosimano
Attorney, Agent, or Firm—Weiss & Weiss; Philip M. Weiss,

Esq.
7]

A method and apparatus for controlling the operating speed
of a papermaking facility is disclosed. It includes determin-
ing a desired operating speed that is dependent on at least
one economic variable. The variables vary with the operat-
ing speed. Also, the operating speed is adjusted (if
necessary) in response to the determination. Preferably the
control is closed loop and includes determining a current
operating speed and comparing the current operating speed
to the desired operating speed. The operating speed is
controlled in response to the comparison. The economic
variable is preferably a cost of manufacturing, and/or manu-
facturing inflows, and/or manufacturing outflows. Also, a
method and apparatus that determines the effect of one or
more business transactions on the economic efficiency of the
production of products in a paper manufacturing facility is
disclosed. The economic efficiency is dependant on one or
more economic variables that vary with operating speed.
The current economic efficiency of the facility is obtained
along with information on the business transactions that
affects the economic variables. The economic efficiency of
the facility with the proposed transaction, leaving the
remaining variables constant is calculated. Then, the result
is displayed to the end user.

ABSTRACT

39 Claims, 3 Drawing Sheets
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METHOD AND APPARATUS TO CONTROL
THE OPERATING SPEED OF A
PAPERMAKING FACILITY

FIELD OF THE INVENTION

The present invention relates generally to the control of
machinery, and more particularly controlling operating
speed of equipment in a paper manufacturing facility.

BACKGROUND OF THE INVENTION

Current control systems of the machinery and processes
of a facility in the papermaking industry generally run
equipment and processes as fast as possible, while main-
taining a set level of quality. The focus of control is on the
current and historical operating characteristics of the par-
ticular piece of equipment, with a particular emphasis on
output quality. The controls are sometimes designed to
maintain maximum operating speed and the operator manu-
ally assesses and controls operations to maintain a targeted
acceptable quality. Conversely, the controls may be designed
to assess the operation of the equipment to assure that it is
maintaining an acceptable quality of product while the
operator forces the equipment to higher levels of production.
In either case, the assumptions that faster is better (if quality
is acceptable), underlies the prior art control systems. This
is a faulty assumption: faster might actually be less desir-
able.

Controls are, therefore, designed to monitor, assess and
aid in improvement of the quantitative and qualitative effi-
ciency of the particular piece of equipment. For example,
certain paper scanning devices are used on the finished end
of a paper machine lo delermine if the paper product has
adequate levels of dryness and basic uniformity. If these
measurements detect a trend in the finished product towards
unacceptable quality, the machine speed or other items may
be automatically or manually adjusted (usually downward)
to assure that adequate product quality is obtained.
Similarly, the machine control system or operator personnel
will monitor the amount of sheet breaks or excessive poor
quality that occur on the machine. Again, speed or other
items may be adjusted (usually downward) on the machine
to reduce the number of breaks to assure that productive
efficiency is achieved. Alternatively, if quality and the num-
ber of breaks are acceptable, the speed may be adjusted
upward.

Production adjustments based on sheet breaks or subse-
quent roll quality problems discovered downstream are,
however, predominately performed manually by operators
who informally estimate whether the number of paper
breaks or the quality deterioration is severe enough to merit
adjustments, such as a reduction of machine speed. There
are, in other words, no automated control systems that
currently control the operating speed in response to produc-
tive efficiency of a paper machine.

An evaluation of the production efficiency is dependent
on several variables and, therefore, an operator does not
have all the necessary information to determine the ideal
target operating speed. Thus, all adjustments based on
-efficiency are merely estimates to hopefully target ideal
operating speed, even for the most experienced operators.
Consequently, the operator unknowingly sclects an operat-
ing speed based on a few obvious variables relating to
inefficiencies. This selected speed may be, however, con-
siderably far from the optimal operating speed. Further,
changes to the operations that effect efficiency can occur
rapidly, while manual reactions base on operator observa-
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tions typically lag considerably behind. This lack of com-
plete information and timely reaction greatly reduces the
efficiency of the equipment operation.

While operating speed of a2 paper machine may be
adjusted directly by contro! of the paper machioe drive, it is
often adjusied by changes to the steam pressure for the paper
machine dryers. For example, when production is to be

. decreased, either manual input or machine controls first

decrease the steam pressure in the dryer cans, which in turn
increase the moisture content of the paper. As the moisture
content increases, the machine’s paper measuring system
senses the moisture increase in the finished paper and
automatically ‘decreases the machine speed to allow for
greater drying time. This, of course, has the same effect as
decreasing the machine speed directly by slowing the paper
machine drive motors. This is typical of many automatic
adjustments to operating speed, which are affected by a
forced change in quality, such as increased moisture content.

While unaccepiable quality and sheet breaks occur at all
acceptable paper machine operating speeds, increased fre-
quency of breaks and diminishment of quality occurs as the
operating speed increases. Current automated machine con-
trols do not maximize efficiency by taking into account the
loss of unacceptable quality and sheet breaks for determin-
ing the appropriatc. operating spced of a paper machine.
Aside from providing information on sheet quality and sheet
breaks, current machine and information system controls do
not aid in the adjustment of the machine production to
achieve the most efficient or optimal operating speed.

Similar situations occur through out a papermaking facil-
ity. Another example, for instance, is the control systems on
a wood pulp digester. Pulp mill operators utilize current
control equipment that measures, among other
characteristics, the kappa oumber of pulp leaving the
digester to determine an acceptable operating speed. As the
production reaches or exceeds the digester’s designed
capacity, the kappa number increases, The pulp mill opera-
tors will set a limit on an acceptable higher-than-ideal limit
on the Kappa number. This upper limit is established by
understanding that additional delignification will occur in
the subsequent bleaching process. While the higher limit
may be established on a criteria that factors in an estimate of
bleaching costs, the pulp mill control system does not
actually calculate the cost of additional bleaching. Theie are
no coatrol features presently available that limit the digester
operation speed based on the actual current marginal cost of
the additional bleaching. Rather, pulp mill operators esti-
mate the bleaching cost based on an average cost.

For example, it may be determined that the average
additional bleaching activity required to achieve a certain
level of additional delignification will cost $20 per ton of
pulp, based on an average cost of bleaching. A pulp mill
operator may, thercfore, allow the digester to operate at a
level that exceeds its capacity becausc such operation is
considered efficient if the additional bleaching costs are
actually $20 per ton. When all variables are considered,
however, it may be discovered that the additional bleaching
action required on a certain level of marginal operating
speed may be measured to actually reach $100 per ton due
to the non-proportional demands for bleaching chemicals,
energy, and effluent treatment. Current controls do not
calcnlate from the necessary variables the total additional
bleaching cost on the marginal operating speed, and subse-
quently limit digester operations to not incur the additional
inefficient bleaching. :

Current equipment controls are utilized by paper manu-
facturing operators o control certain immediate inventories
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of items that are directly used by the equipment being
controlled. For example, paper machine operating speed
may be decreased manually or automatically by machine
controls as high-density storage pulp inventory in front of
the paper machine is decreased. When the machine controls
recognizes an inventory depletion of pulp from high density
storage, machine speed or stcam pressure to the dryers may
be limited to decrease machine operating speed to allow
pulp storage to replenish or “catch-up” to desired levels of
operation. This control of machine operating speed is,
however, based solely on assuring adequate quantity of
materials for continued operation, rather than any measure
of operating speed based on efficiency.

One problem with current control systems is that they are
strictly focused on either one particular piece of equipment’s
_operating characteristics, or at best, focus on monitoring the
availability of inflow materials for the piece of equipment.
" For example, the machine controls for a paper machine
monitors the operating characteristics of the machine itself,
primarily in the area of quality of the finished product. As
discussed above, the controls may also monitor pulp inven-
tory in high-density storage to help assure that inflows are
available for continued operation. Current controls do not,
however, monitor many, or even most, manufacturing
inflows from the time of introduction into the process. For
example, the availability of wood through recent purchases
and all intervening sieps throughout production from wood
1o pulp held in high density storage for the machine should
be factored into the appropriate optimal operating speed of
a paper machine. Similarly, a digester operating speed
should be determined with a focus on the current efficiency
of the bleach plant, based on its operating characteristics, to
arrive at an efficient operating speed.

The current control systems also do not factor in many, or
even most, events that occur with the product after it leaves
the particular piece of equipment. For example, curmrent
controls of paper machines do not factor in the many
aclivilies that occur after the paper leaves the machine.
Machine operating speeds are not, for example, tied to the
finishing, inventorying and selling processes that occur after
the paper leaves the paper machine. These activities should,
however, have a significant effect on the operating speed of
the machine, as the efficiency of the entire manufacturing
process is relevant to any one component’s operating speed.

To maximize operating efficiencics by optimizing the
operating speed, control systems should link the entire
manufacturing process activities together to analyze all, or
as many as useful, potential variables. For a papermaking
facility, these activities include the purchase of raw materials
and the sales of finished goods. For example, the activity of
procuring wood in the forest and the selling of finished
product should be factored into the operating speed control
of the paper machine and all other equipment.

An additional problem with current control systems is that
any measured efficiency on marginal operating speed is
based solely on quantitative and qualitative measurements,
rather than total economic efficiency. While the quantitative
and qualitative measurements are used to improve the eco-
nomics of the concern, they do not include one other
essential component of total economic efficiency, which is
price.

In making equipment operating speed decisions, the cur-
rent control systems fails to account for the price component
of the economic efficiency of a particular activity, While
productive and qualitative measurements of equipment
operations are essential to establishing an appropriate effi-
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cient operating speed, the individual price components of
input materials, processing or manufacturing, and value of
outputs should also be factored into calculating the efficient
operating speed of equipment. For example, under the
current control system, additional steam showers may be
added to the papermarking process on a paper machine to
increase the operating speed. Current controls systems
would dictate operating at the increased rate, without fac-
toring the incremental use of the additional steam.

While the paper industry is the focus of the above
examples, many additional industries have similar limita-
tions in their current equipment control systems. These
industries are similarly suffering from inefficiencies due to
inadequate integrated control systems that factor in marginal
operating speeds.

SUMMARY OF THE PRESENT INVENTION

According to a first aspect of the invention a method of
controlling, and apparatus, which can include a compuler
program, that controls, the operating speed of a papermaking
facility includes determining a desired operating speed. The
desired operating speed is dependent on at least one eco-
nomic variable that varies depending on the operating speed.
Also, the operating speed is adjusted (if necessary) in
response to the determination.

One embodiment also includes determining a current
operating speed of the papermaking facility, and comparing
the current operating speed to the desired operating speed.
The operating speed is controlled in response to the com-
parison.

Another embodiment includes determining the desired
speed where the economic variable is a cost of
manufacturing, and/or manufacturing inflows, and/or manu-
facturing outflows.

The desired operating speed is determined by calculating
the cost of manufacturing, the manufacturing inflow, and the
manufacturing outflow at a plurality of potential operating
speeds. Then the desired operating speed is selected from the

40 Potential operating speeds, in an alternative. The desired
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operating speed is determined by calculating a marginal cost
of manufacturing, a marginal manufacturing inflow, and a
marginal manufacturing outfiow at a plurality of marginal
potential operating speeds in another alternative. The
desired operating speed is selected from the marginal poten-
tial operating speeds and a prior desired operating speed.
The economic variable is cost of manufacturing, and the
cost of manufacturing includes ascertaining the correlation
between operating speed and the cost of manufacturing, in
yet another embodiment. The cost of manufacturing may be
determined by ascertaining a correlation between operating
speed and the per-unit cost of manufacturing inflows and/for
the usage of manufacturing inflows. Also, the correlation
between manufacturing cost and operating speed may be
ascertained by establishing the correlation between manu-
facturing costs and operating speed of specific equipment or
process in a paper manufacturing facility. In another alter-
native the correlation between manufacturing cost and the
operating speed of a paper machine includes the manufac-
turing inflows during sheet breaks and/or while the facility
is producing finished product of unacceptable quality.
Another alternative provides that the correlation between
manufacturing cost and operating speed is ascertained by
establishing the correlation between manufacturing costs
and the operating speed of groups of equipment or processes
in a paper manufacturing facility. Also, the purchase price of
manufacturing inflows may be assigned, from lowest fo
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highest per-unit cost, to increasing levels of the paper
manufacturing facility’s production.

Yet another alternative provides that the manufacturing
outflow is determined by ascertaining a correlation between
operating speed and sales of at least one of finished products
and byproducts. The correlation between the operating
speed and sales may be ascertained by assigning a plurality
of manufacturing outflows to at least one specific portion of
the paper manufacturing facility’s production. Alternatively,
the correlation between operating speed and sales may
include variations in product mix. The manufacturing out-
flow is determined, from highest to lowest per-unit eco-
nomic value, for increasing levels of the paper manufactur-
ing facility’s production, in one embodiment.

A second aspect of the invention is a method and appa-
ratus that determines the effect of one or more business
transactions on the economic efficiency of the production of
products in a paper manufacturing facility. The economic
efficiency is dependent on one or more economic variables
that vary with operating speed. It includes obtaining the
current economic efficiency of the facility and inputting
information on the business transactions that affects the
economic variables. Also, the economic efficiency of the
facility with the proposed transaction leaving the remaining
variables constant is calculated. Then, the result is displayed
to the end user.

In one embodiment the operating speed of the paper
manufacturing facility is dependent on at least one economic
variable that varies depending on the operating speed. In
another embodiment, the transactions include one or more of
purchase of inflows, sales of outflows, capital additions,
capital subtractions, changes to equipment, change in prod-
uct mix. In a third altemative the business transactions are
proposed business transactions.

Other principal features and advantages of the invention
will become apparent to those skilled in the art upon review
of the following drawings, the detailed description and the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

HFIG. 1 is a block diagram of the inventive control sys-
tem’s activity of controlling the operating speed of equip-
ment or process in a paper manufacturing facility.

FIG. 2'is a block diagram that describes the activity of
computing the optimal operating speed of a particular piece
of equipment or process selected as the primary focal poiat.
Other equipment or processes in a facility will have oper-
ating speed determined from the focus equipment or pro-
cess. In this figure, the paper machine was selected.

FIG. 3 is a block diagram that describes the activity of
providing critical ancillary information relating to the mar-
ginal operating speed analysis.

Before explaining at least one embodiment of the inven-
tion in detail it is to be understood that the invention is not
limited in its application to the details of construction and
the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is
capable of other embodiments or of being practiced or
carried out in various ways. Also, it is to be understood that
the phraseology and terminology employed herein is for the
purpose of description and should not be regarded as lim-
iting. Like reference numerals are used to indicate like
components.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention is, in one embodiment, a method
and apparatus for an integrated control system in a manu-
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facturing facility, or computer program implementing the
system, that establishes and implements an optimal operat-
ing speed- for equipment or processes that enhances the
efficiency of the entire activity involved in a manufacturing
facility. While the invention could be utilized in a number of
manufacturing businesses, such as steel (and the production
of other metals), petroleum and energy, the description
primarily focuses on manufacturing facilities in the paper
industry. The use of a papermaking facility example
throughout the description is not meant, however, to limit
the scope of the invention to the paper industry. It is used to
illustrate the applicability of the invention to a particular
industry that will greatly benefit from its use. The applica-
bility of this control system to other industries will become
apparent through the summary and description of the inven-
tion.

The use of the term papermaking or paper manufacturing
facility in this application shall include any manufacturing
plant, any single picce of equipment or process, or groups of
equipment or processcs that includes a manufacturing activ-
ity for the manufacture of pulp (including pulp to be sold to
outside customers), paper, or any paper converting opera-
tion. The use of the term also could include groups of
facilities, particular product lines in a paper manufacturing
company or the entire company iiself. The control system,
therefore, could encompass more than a single manufactur-
ing plant but rather could be integrated throughout all the
plants of an entire company. For example, the operating
speed of a paper machine in facility A of a paper manufac-
turing company could be interrelated to the optimal operat-
ing speed of a paper machine in facility B or interrelated to
a paper converting operation.

The present invention, as it relates to the paper industry,
is a method of controlling the operating speed of equipment
or processes in a papermaking facility by computing and
implementing an optimal operating speed for the equipment
throughout the entire facility. The computed optimal oper-
ating speed is dependent on variables that are correlated with
operating speed. The invention includes; in various
embodiments, the software used to compute the optimal
operating speed, the hardware that implements the control,
and the method used in determining the optimal operating
speed, .

Operating or production speed is defined as the output,
measured in any applicable units (such as tonnes per day for
a pulp washer, cords per hour for debarking equipment or
feet per second for a paper machine): of particular pieces of
equipment (such as a paper machine or z digester), of
particular processes (such as a bleaching operation), or of
the entire facility. Operating speed may be expressed as a
percentage of maximum speed or as the fraction of actual
operaling lime over the total possible time of operation. It
may also be reflected as a fraction of output (measured in
any applicable units) over the total maximum output. Facil-
ity operating speed is the operating speed of a facility,
including; one or more plants, one or more product lines of
a company, and one or more pieces of equipment or process.

The variables that are dependant on the operating speed
can include: the variable usage of manufacturing inflows,
the variable cost of manufacturing inflows and the variable
economic value of manufacturing outflows.

Manufacturing inflows include raw materials and/or other
manufacturing supplies that are utilized in the manufactur-
ing process that has either per-unit cost or usage that varies
with operating speed. For a pulp and paper manufacturing
facility, these may inctude, but are not limited to, pulpwood,
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wood chips, secondary or post-consumer recyclable fiber,
purchased virgin pulp, purchased secondary or post con-
sumer pulp, water, pulping chemicals, bleaching chemicals,
paper additive chemicals, clectricity, fossil fuels of any type,
purchased steam, paper machine felts, paper machine wires,
labor costs (fo the extent that it varies with production
speed), effluent treatment chemicals and paper finishing
chemicals (such as coating and sizing ingredients). Costs for
outside services that substitute for activities within the
facility should also be included as manufacturing inflows if
they vary with Operating Speed. For example, payments to
municipalities to handle excess effluent treatment are in lieu
of the chemical, energy and other supply purchases that are
associated with in-facility effluent treatment, and therefore,
should be considered as 2 manufacturing inflow.

The variable usage of manufacturing inflows (or some-
times referred to as manufacturing inflows), is established at
different paper machine operating speeds by computing the
effect of operating speed on the usage of manufacturing
inflows.

To compute the variable usage of manufacturing inflows
at various operating speeds for the entire facility, the inven-
tive control system aggregates the variable usage of manu-
facturing inflows for the separate pieces of equipment or
process in the facility. While it is not likely, practical or
relevant to include every piece of equipment in a facility for
this purpose, each facility operator will be able to use the
inventive control system by selecting which equipment to
include in the control process. Further, each facility operator
can aggregate the results of separate equipment or process
usage into grouping of equipment or processes.

The information on variable usage of manufacturing
inflows could be obtained, either manually or electronically,
from other control or information systems in the mill that
could provide historical data to create a formula or other
computation mechanism to establish the usage at different
operating speeds. This information could also be obtained
through physical observation by facility personnel or
through feedback systems designed solely to work with this
inventive control system.

To effectively measure total efficiency, the inventive con-
trol system will convert the variable usage of manufacturing
inflows to dollar amounis based on manufacturing inflow
costs. These costs are inputs of the inventive control system,
to generate a variable cost of manufacturing inflows. The
inputs on costs could be performed manually or through
other information systems within the facility.

Finished goods and scllable byproducts, which are
referred to as manufacturing outflows, can also have a value
assigned to help establish the optimal operating speed of
equipment based on economic efficiency. These values can
vary based on the operating speed of the equipment. This is
referred to as the variable economic value of manufacturing
outflows. The value assigned could be the net sales price of
finished goods. These prices could be input into the inven-
tive control system manually or electronically through other
information systems within the facility. They could also be
input through physical observation or by feedback systems
designed solely to work with this inventive control system.

‘While the optimal operating speed may be defined in
many different ways by a facility operator implementing this
invention, in the preferred embodiment it is. the operating
speed of the entire facility, or part of the facility, that
provides the greatest efficiency to the facility. The optimal
operating speed of any particular piece of equipment or
process may not be its own most efficient or optimal speed,
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since the optimal operating speed may be measured on the
basis of integration of all relevant equipment and processes
in a facility. In other words, the equipment may be limited
in reaching its own most effective operating speed, if its
contribution to the overall efficiency of the facility can be
enhanced by operation at a greater or less speed.

The optimal operating or production speed may focus on
the operating speed of a particular piece of focal point
machinery from which other equipments’ operating speed
could be established. For purposes of effectively controlling
and measuring the speed that achieves the greatest overall
efficiency of a facility. A paper machine, for example, would
be a logical choice for a focal piece of equipment. This
choice allows other equipment or processes to establish their
required operating speed based on the requirements of the
process flows for-the paper machine (these process flows
include manufacturing activities that occur before and after
the paper machine). The focal point may first be on the
combined operating speed of all the paper machines before
segregating the speeds to the separate machines for multi-
machine facilities. The term paper machine in the singular
discussed herein, therefore, also includes the plural.

The optimal operating speed, in terms of economic
efficiency, can be defined as the operating speed that pro-
vides the highest amount of positive difference between the
facility value of manufacturing outflows and the cost of
manufacturing.

Manual or automatic adjustments of the operating speed
of a particular piece of equipment or process is made after
the inventive control system computes the optimal operating
speed. The inventive control system computes a revised
optimal operating speed as variables in the process change,
such as changes in variable vsage or costs of manufacturing
inflows, either instantancously or at a later fime. The inven-
tive control system will then be used to either initiate manual
or automatic adjustments to the operating speed of the
equipment to achieve the new optimal operating speed.

Like other control systems, the inventive control system
can also provide ancillary data that will be useful for
operations. For example, it can provide information on the
effect of deviations from the optimal operating speed. If
equipment is not performing at the designated optimal
operating speed, the inventive control system could compute
and provide information on the deviation’s effect on the
efficiency (economic or otherwise) of the facility.

The inventive control system will also provide useful
ancillary information for activities outside of the controlled
environment, such as purchasing and selling decisions in the
paper manufacturing business, For example, the wood pro-
curement depariment would be-able to access information
from the inventive control system to understand the tmpact
that a proposed or accepted wood purchase decision would
have on the economic efficiency of the operation.

Another potential source of ancillary information would
be the effect that capital improvements, additions or dele-
tions have on the speed and efficiency of an operation. For
example, the inventive control system can provide useful
information on the effect that a new paper machine, other
piece of equipment, or change in process would have on the
optimal operating speed of the equipment in the facility.

Generally, the inventive control system may be imple-
mented using a closed-loop control, where feedback indi-
cating the actual speed is used to adjust the speed, or
implemented using an open-loop control. An example of a
possible embodiment of the control system invention is
described in more detail with the use of the accompanying
drawings.
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FIG. 1 shows the use of a closed loop-control system
version of the inventive control system. Block 101 repre-
sents the activity of ascertaining the current operating speed
of a particular piece of equipment or process within the
facility. Current speed data may also be used in accumulat-
ing historical speed data for a particular measured time
period, which is then used to set an average speed for a
particular time period (as discussed below). Block 103
represents the activity of determining the optimal operating
speed of the paper machines. This activity is diagramed in
more detail in FIG. 2.

Block 105 represents the activity of determining the
optimal operating speed of a particular piece of equipment
or processes from the output of block 103. This activity
involves computing the appropriate operating speed of a
particular piece of equipment or process to fulfill the
requirements of the paper machines’ running at the optimal
operating speed (this may first require a determination of the
operating speed of equipment groups or processes at a
higher grouping level).

It is important to point out that at any given time period,
equipment and processes can deviate from the optimal
operating speed, and through a process of averaging can still
fulfill the needs of the paper machine. For example, the
inventive control system may determine that a pulp washer
must operate at a speed of 1,000 feet per minute to achieve
optimal operating speed. If the washer operales at 500 feet
per minute for 12 hours and then at 1,500 feet per minute for
12 hours, its daily speed has been optimized. The inventive
control system can, however, take into account in establish-
ing the optimal operating speed that the washer may expe-
rience two different manufacturing inflow usage profiles by
operating at different speeds during the day. Historical speed
data (accumulated in block 101, as discussed above) may be
used in determining current speed, so that a desired average
speed is obtained.

Block 107 represents the activity of comparing the current
speed of the equipment or process determined in block 101
to the optimal speed determined in block 105.

Block 109 represents the activity of adjusting the speed of
the equipment or process in response to the comparison
established in block 107, The arrow from block 109 back to
block 101 represents the activity of repeating of the above-
described procedures in the closed-loop process. The pro-
cess may be continuously repeated, intermittently repeated,
or used once. The order of the steps shown is only the
preferred embodiment. Other embodiments include per-
forming the steps in a different order.

As mentioned above, FIG. 1 illustrates a closed-loop
system. An open-loop system would preferably include
‘blocks 103, 105 and 109. No monitoring of current operating
speed would occur in the open loop system. Rather, a
determination of the paper machine optimal operating speed
(block 103) is followed by the equipment or process optimal
speed computations (block 105) which is followed by a
change in machine or process speed to the optimal operating
speed established in block 105 (block 109). Open-loop
control may be particularly useful when machines in the
facility have their own speed control.

FIG. 1 shows that the optimal operating speed is deter-
mined in an integrated fashion (i.e. including all relevant
facility equipment) established before establishing the opti-
mal operating speed for any individual equipment or pro-
cesses. This integrated optimal operating speed is estab-
lished before controlling any one piece of machinery or
process because the preferred embodiment of the inventive
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control system involves an integrated calculation of the
efficiency of the entire manufachiring process. Another
alternative would be to establish the optimal operating speed
of a single piece of equipment or process or groups of certain
equipment or processes (for example, the paper machine
alone) without establishing the optimal operating speed of
all the relevant equipment in the entire facility.

Further, the above description utilized the paper machine
(s) as the piece of equipment to serve as the measured
optimal operating speed, since it is the focal point of
production in the papermaking operation. While all machin-
ery can likewise be speed controlled in the same manner, the
paper machine operating speed will likely best dictate the
operating speed of other equipment. Other equipment could
be chosen, however, to establish the operating speed of all
the facility’s equipment.

FIG. 2 represents the sub-activity of determining the
optimal operating speed of the paper machine (block 103 of
FIG. 1). Block 200 represents the activity of inputting all the
variable cost of manufacturing inflows. This may be done
manually or electronically at the occurrence of the actual
purchases. For example, when a purchase of wood is made
by the purchasing department of a papermaking facility,
either manual data on cost and guantity are entered or such
data is automatically transferred from the computer system
handling the purchase information.

Inputs may also be made on known price and quantity
quotes rather than actually purchase transactions. This may
be an effective means of gathering more real-time informa-
tion. For example, quoted energy prices may be able to flow
directly to the inventive control system to obtain current
potential per-unit energy costs.

One purpose of inputting the quantity of each variable
manufacturing inflow purchase is to establish the quantities
of available resources. This will help determine the optimal
operating speed based on the available resources. Further,
information on quantity of purchascs will aid in determining
the variable usage of manufacturing inflow alternatives. For
example, the inflow data may establish that pulp wood
purchases can only be made to fulfill 75 % of the facility’s
potential operating speed. Additional operating speed will,
therefore, have to be met through an alternative variable
manufacturing inflow, such as purchased wood chips or
market pulp. This may lead to less economic efficiency at
higher operating speeds, which results in a lower optimal
operating speed compared to a facility that can fulfill its pulp
requirements internally.

The inputting of manufacturing inflows may also include
the production of ancillary products needed in the manufac-
turing process. For example, steam generation is needed for
many parts of paper manufacturing. Steam may, therefore,
be considered a manufacturing inflow in which the per-unit
cost of particular quantities of steam could be included as
inputs in block 200.

An alternative to treating steam as a manufacturing inflow
would be to treat its manufacture as part of the papermaking
process of the facility. In this regard, steam generation would
have ils own variable manufacturing inflow needs. For
example, fossil fuel (such as coal or natural gas) would be
a manufacturing inflow to the production of steam and
would, therefore, be a separate input at the activity in block
200.

Block 210 involves a computing or data organizing func-
tion of the inventive control systemn where the information
from the variable manufacturing inflow inputs of block 200
is arranged by individual layers of inflows to be retrieved by
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later computations described below. The results of this
activity will be the creation of a purchase grid.

A paper manufacturing facility, ideally, purchases its
manufacturing inflow items in an increasing per-unit cost
fashion based on operating speed. This means that the
purchasing departments are securing manufacturing inflows
with the lowest per-unit cost before investigating purchases
of greater cost. Consequently, if the operations were
curtailed, the highest per-unit cost raw materials would not
be purchased. Under this arrangement, per-unit cost of
inflows is directly correlated to increasing operating speed.
More particularly, this would result in the use of a particular
item of inflow with the highest per-unit cost to fulfill the last
quantity needed by the facility to operate at full speed.
Conversely, as speed decreases, less expensive per-unit
inflows would be utilized. If this behavior exists or is
desired, the purchase grid from the input data in activity
block 200 would be layered in the block 210 activity in a
fashion of increasing per-unit costs so that inflows arc
retrieved in a least-expensive-out-first fashion.

A simple example of this would be a facility that has two
wood purchases: one purchase layer at $50 per-unit (such as
a cord) that covers 75 percent of the potential operating
speed and a second purchase layer at $85 per-unit that covers
the remaining 25 percent of potential speed. In establishing
the optimal speed (which will become apparent with the full
description of this FIG. 2), the inventive control system
would utilize the $50 purchase layer for potential operations
up to 75 percent of the potential speed and the more
expensive $85 purchase layer for potential operations that
exceed 75 percent of the potential speed.

Data arranged in the activity of block 210 would likely be
segregated for each category of variable manufacturing
inflow. For example, the input for pulp wood purchases
would be arranged in the above manner separately from
market pulp purchases.

Facility operators will establish their own methodology of
what purchase data will be input and how it will enter and
exit the purchase grid. Current purchase orders, for example,
can be an effective input for the purchase grid. As the orders
arc input, the activity of block 210 could add them to the
purchase grid. The items would later be removed from the
purchase grid at an established point in time decided by the
operator. In general, the time of deletion from the purchase
grid will be based on operator’s decision of when the
information no longer has relevance for determining optimal
operating speeds. This removal could be performed manu-
ally or electronically from information systems that track
purchases and flows of inventory.

Since the optimal operating speed is determined by mar-
ginal transactions, the aperator may chose only to include
those purchases above a certain operating speed. For
example, an operator may not want to include low cost wood
purchases that represent the first 50 % of operating speed
because the operator knows that the facility could never be
efficient below this speed.

Block 202 represents the activity of cstablishing the
variable usage of manufacturing inflows for individual
pieces of equipment or process. The result of this activity is
to establish a correlation between the operating speed and
the variable usage of manufacturing inflows for a relevant
particular piece of facility equipment or process. The data
used to establish the correlation would be input manually or
electronically from historical data on operations at different
operaling speeds. It may also likely involve the creation of
formulas or other data-solving methodologies, either elec-
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tronically or manually, to establish the correlations based on
the unique characteristics of the facility equipment and
processes.

. The activity represented in block 202 would be performed
for each chosen relevant piece of equipment or process of
the facility. The potential activities represented in block 202
are numerous. Some examples of equipment are: debarkers,
chippers, digesters, grinders, pulp manufacturing refiners,
pulp manufacturing refiners, screening equipment, washers,
bleaching equipment, stock preparation refiners and chests,
cleaners, paper machines, off-machine finishing equipment,
roll wrapping and bandling, and converting equipment.

A slightly more detailed example of the activity of block
202 wonld be for the establishment of the variable usage of
manufacturing inflows for a paper machine. The usage of
manufacturing inflows of a paper machine could include
pulp, electricity, steam, water, chemicals, effluent treatment,
paper machine felts, paper machine wires, to name a few.
Historical data on prior operations could be gathered to
correlate the operating speed of the paper machine to ils
usage of inflows. Physical observations can also establish
the usage correlations,

Usage could be measured in relation to acceptable output
from the particular piece of equipment. For example, if sheet
breaks and unacceptable rolls of finished product increase as
paper machine operating speed increases, a mathematical
relationship to the equipment’s. increased pulp usage, mea-
sured by quantity of pulp required for a given level of
acceptable finished product, can be ascertained.

Usage of different types of manufacturing inflows will
occur at different speeds of equipment. For example, a paper
machine speed increase will likely result in an increase in
pulp usage. If the pulp operation of the facility is limited to
only supplying 80 percent of the fiber requiremcnts of the
paper machine runming at full speed, the manufacturing
inflow usage of purchased market pulp will be required,
whereas operations below 80 % may not dictate such usage.
Purchased pulp would become a necessary inflow usage at
levels above 80 %. Alternatively, purchased pulp could be
assigned a cost of zero below 80 %. The optimal facility
efficiency will dictate whether purchased pulp will become
part of the manufacturing inflows for speeds below 80 %.

Block 212 represents the activity of establishing the
variable manufacturing cost for individual equipment or
process. This activity involves applying the manufacturing
inflow cost from the purchase grid developed in the activity
at block 210 to each piece of equipment’s variable usage of
manufacturing inflows established in block 202. As dis-
cussed above, items retrieved from the purchase grid will be
done so in a specific order as established by the user of the
inventive conirol system. One possibility, as discussed
above, would be based on a lowest-cost-first priority. The
results of the activity in block 212 will be to establish a
correlation between potential equipment or process operat-
ing speeds and the cost of manufacturing.

Some manufacturing inflow items will be required of
more than one piece of equipment or process. For example,

" electricity will be a manufacturing inflow item that would be

needed throughout virtually every piece of evaluated equip-
ment in the facility. It will, therefore, require additional
computations or assumptions regarding the usage of this
jtem at the individual equipment level. For example, an
average of actual electricity costs could occur at this level of
analysis.

Aciivity block 220 involves the process of solving for the
optimal operating speed of individual equipment or process
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when joined with other equipment or processes to form
larger processes or groups of equipment that can have their
own measurable operating speeds. The activity in block 220
also involves computes the variable cost of manufacturing of
the larger processes or groups of equipment.

For example, pulp digesters and bleaching equipment are
separale-picces of equipment that can be analyzed in the
activity at block 212. This equipment can, however, be
grouped into larger categorics of production or processes.
For example, each separate piece of bleaching equipment
can then be grouped together to be analyzed for various
operating speeds of the entire bleaching process. Further,
since part of the bieaching process involves delignification,
it can be grouped with other equipment (such as the
digesters) to establish the variable cost of manufacturing in
the delignification process. This also shows that equipment
can become part of more than one grouping (i.e. bleaching
and delignification).

Two similar pieces of equipment performing the same
function could also be grouped together. For example, two
paper machines producing identical printing paper products
could be grouped together to determine the combined opti-
mal operating speed of the machines in the printing paper-
making process. If other machines in the mill also make
another type of paper, such as linerboard, they also can be
aggregated with the printing paper machines to establish the
optimal operating speed of all paper machines in (he manu-
facturing process.

Block 222 of FIG. 2 represents the activity of inputting
the variable economic value of manufacturing outflows.
This activity would involve the inputting of the net per-unit
sales price and quantity of finished product (such as paper,
pulp, or converted paper) and by-product (such as steam,
fertilizer filler, spent chemicals, or electricity) sold. Similar
to the activity in block 200, inputting could be done manu-
ally or electronically through the facility’s accounting or
other information systems. It could include actual sales,
market prices or some other form of sales data.

Block 224 represents a data arrangement activity for
manufacturing outflows that is similar to the activity occur-
ring in block 210 for manufacturing inflows. Block 224
arranges the variable economic value of manufacturing
outflow data inputs of block 222 in a layered fashion based
on per-unit price of sales, which is referred to as the outflow
grid. In the ideal environment, a paper manufacturing facil-
ity would be able to show a direct inverse comelation
between net per-unit sales price of outflows and operating
speed. If this occurs, the operator would establish a system
in activity block 224 to arrange the data from block 222 in
layers of decreasing per-unit price. These layers could be
utilized by later steps of the inventive control system
(described below) in a fashion of the highest per-unit value
down to the lowest per-value unit based on operating speed.

A simple example of the activity in block 224 would be
for a facility that only has two sales: one sale that covers 75
percent of the potential operating speed of the paper
machine is at 2 net per-unit sale of $500. The other sale that
covers 25 percent of the potential operating speed of the
machiae has a $400 net per-unit sale price. In establishing
the optimal speed, the inventive coatrol system could
assume that the $500 per-unit sales for operations would be
made before the $400 per-unit sales (other assumptions
could be made). :

Like the purchase grid described-above, the outflow grid
could be customized by the operator in 2 number of different
ways, including the size of the grid and how it changes over
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time. Sales of a particular chosen time periods and dollar
amounts could dictate iis characteristics, See the discussion
of activity block 210 above for a similar discussion.

Data relating to a variety of finished products and byprod-
ucts would be organized or layered separately for each
product (including basis weight differences) or by product.
For example, if a paper facility manufactures both brown
linerboard and bleached linerboard, each product line’s
variable economic value of manufacturing outflows would
be arranged separately.

Block 230 represents the activity of evaluating the effi-
ciency of the facility at different possible paper machine
operating speeds. To accomplish this task, the activity in
block 230 represents the comparison of the variable cost of
manufacturing (established in block 220) to the variable
economic value of manufacturing outflows (block 224) at
different paper machine operating speeds. As discussed
above, block 224 provides the per-unit price layers of
economic value of manufacturing outflows. As also dis-
cussed above, these layers could be arranged by decreasing
prices, so that the highest marginal operating speed results in
the lowest marginal per-unit sale.

The activity in block 230 of comparing the results in block
220 to the results in block 212 may be done at any desired
pumber of different potential paper machine operating
speeds. Each facility operator could determine the appro-
priate number of different operating speeds to investigate. As
discussed above, the paper machine or paper machines are
the chosen piece of equipment to analyze the facility effi-
ciency at different equipment operating speeds because it
can be considered the most significant representation of
production equipment in the papermaking process. A facility
operator may, however, chose any number of other equip-
ment or processes as the measuring instrument. )

The activity in block 240 represents a selection of the
optimal operating speed from all the potential operating
speed performances calculated in block 230. The activity in
block 240 will be dependent on the operator’s definition of
optimal operating speed.

The desired optimal operating speed may be defined as
the operating speed that produces products and byproducts
with the greatest excess of variable manufacturing cost over
the economic value of manufacturing outflows. This speed
also represents the speed at which the largest posilive
numerical sum can be obtained from the product of sub-
tracting the variable manufacturing cost from the economic
value of manufacturing outflows. This numerical sum is
referred to as the greatest economic efficiency. If this is the
selected definition, then one possibility for the methodology
of carrying out the activity of block 240 would be to select
from the resulting potential operating speeds in block 230
the operating speed that has a facility performance that
achieves the greatest economic efficiency.

As data changes, the inventive coatrol system will estab-
lish new optimal operating speeds in the manner described
in FIG. 2 and adjust the equipment speed to achieve the new
optimal operating speed as described in FIG. 1. For example,
if a new high per-unit cost wood purchase is input in activity
200, it may ultimately result in a paper machine operating
speed of 3,000 feet per minute for a single machine facility.
The activity in Block 101(using a closed-loop control
system) may measure that the current machine operating
speed is 3,100 feet per minute (based on a prior set optimal
operating speed before the expensive wood purchase). The
activity represented in block 107 would compare the oper-
ating speed determined in block 101 with the determined
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revised optimal operating speed result from the activity
represented in block 105 (which for the paper machine, was
already computed from activity 103). The activity repre-
sented in block 109 would be a 100-foot per minute down-
ward adjustment of paper machine speed from 3,100 feet per
minute to 3,000 feet per minute.

As discussed above, another important feature of the
inventive control system is that it will be able to provide
ancillary information for its users. For example, personnel
making manufacturing inflow purchase decisions or manu-
facturing outflow sales decisions could be provided with
information regarding the effect of a potential purchase or
sale. One possible piece of useful information is whether the
proposed purchase or sale price of a transaction is efficient,
and therefore, acceptable. The block diagram of FIG. 3
provides a methodology for providing ancillary information
for a proposed purchase transaction. Although the method-
ology shown is for a purchase transaction, any business
transaction or proposed transaction could employ a similar
methodology. The Figure, therefore, is not meant to limit the
scope of the method or apparatus of only providing ancillary
information on purchase decisions.

Block 300 represents the activity of inputting information
that contains the data to determine the per-unit price and
quantity of a potential purchase transaction, such as a wood
purchase for a papermaking facility.

Block 302 represents the activity of retrieving information
from the activity in FIG. 2 relating to the current paper
machine optimal operating speed calculations. Some
examples of this information are: the current optimal speed,
the current facility optimal economic efficiency, the current
cost structure of the wood inventory (from its purchase grid),
and the current selection of the highest wood cost being
utilized from the wood purchase grid at the optimal paper
machine operating speed.

Block 304 represents the activity of computing “what if”
scenarios with the proposed purchase information input of
block 300. The activity involves running operating scenarios
under the methodology described in FIG. 2 as if the pro-
posed purchase was actually made. This will provide infor-
mation on the effect that the proposed purchase would have
on the operation of the facility.

Block 306 represents the activity of comparing the data
obtained from the “what if” scenarios created in the activity
of block 304 with the current operations information
obtained from block 302.

Block 308 represents the activity of displaying the infor-
mation obtained from blocks 302, 304 and 306 for the
purpose of providing useful information to aid in making the
purchase decision. Examples of this information includes
comparisons of current operations to “what if” scenarios for
the purpose of showing the effect that the purchase has on
optimal operating speed and efficiency, the effect that the
purchase has on the average cost of wood utilized at the
current optimal operating speed, information on the effect of
the purchase on operating speed and cconomic efficiency
based on different hypothetical wood purchase quantities at
the proposed price. Other embodiments include using
lookup tables, or solving equations based on marginal
changes in one or more variables.

As mentioned above, a similar methodology could be
followed for sales decisions. Further, similar methodology
could also be employed to determine the effect on economic
efficiency and operating speed for other decisions. These
could include decisions on capital equipment additions,
capital equipment deletions, proposed changes in the
processes, or changes to other operating variables.
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It is anticipated that the input activity of blocks 200
(purchasing inflows) and 202 (selling outflows) and the data
input and output for the ancillary information could be
accomplished at locations away from the manufacturing
facility. For example, wood procurement personnel could
enter a proposed purchase of a certain quantity.and price of
pulpwood (activity represented at block 300 of FIG. 3) into
a personal computer, lap-top computer or other remote data
input and retrieval device (including wireless) at a remote
location, such as a forest where pulpwood is located. The
device could relay the information back to devices at the
facility for a computation of the effect that the proposed
purchase would have on economic efficiency. This informa-
tion would be instantaneously relayed back to the device for
display (activity in block 308). Similarly, inputs of com-
pleted purchases (activity 200) or sales (activity 202) could
be immediately input into the lnventive control system from
remote locations, such as customer locations.

While there are many methods of calculating the proper
operating speeds based on the many operating variables in
the process, the preferred way of carrying oult the method of
the invention will be through, at least in part, the use of a
computer program that utilizes a digital or analog computer
processing mechanism. Any or all of the activities associated
with establishing an optimal operating speed can, however,
be computed or implemented in other means including, but
not limited to, manual computations, look up tables, analog
control circuits and charts that will perform the calculations
necessary to compute the appropriate operating speed of the
facility or equipment. One skilled in this art will be able to
write computer routines, design control circuitry, or create
tables that implement the various steps described herein. The
computer program may be run on a “stand alone” computer,
to which data is manually inputted, or by a microprocessor
that is part of a larger control system, and which receives
data automatically from other parts of the control system.

. Likewise, the output may “stand alone” or be integrated into
y £r:
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a larger control system.

Monitoring and adjusting the speed of the equipment or
processes could, therefore, be performed manually from the
data output of the inventive control system. It would,
however, be preferred for several, if not most, pieces of
equipment or processes in a papermaking facility to inte-
grate the inventive control system’s calculated operating
speed directly to the control of the machine’s operating
speed by means of electronic connection to the equipment.
For example, the paper machine controls could automati-
cally slow the operating speed down to a mew optimal
operating speed if a change occurs to one or more variables
in the entire papermaking process that dictates a slowing of
the operating speed.

To establish the electronic connection to the equipment,
inputs and outputs from the inventive control system could
be integrated with other existing control or information
systems in the facility. For example, existing controls of
equipment could provide input on the variable usage of
manufacturing inflows and also could implement the com-
puted optimal operating speed established by the inventive
control system, Similarly, accounting and other information
systems could also provide cost information for the manu-
facturing inflows, the manufacturing inflow usage, and the
economic value of manufacturing outflow information.
Ancillary data computed by the inventive control system
(discussed above) could also be integrated with the other
systems to provide information to the operators and other
departments in the facility.

Another possible embodiment of the inventive control
system is that it could become a part of the overall machine
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control systems of equipment or processes and/or become a
part of other information systems within the facility. For
example, present machine controls, such as control systems
oo a paper machine could inciude the embodiment of the
inventive control system.

Numerous modifications may be made to the present
invention which still fall within the intended scope hereof.
Thus, it should be apparent that there has been provided in
accordance with the present invention a method and appa-
ratus for the inventive control system that fully satisfies the
objectives and advantages set forth above. Although the
invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives,
modifications and variations will be apparent to those skilled
in the art. Accordingly, it is intended to embrace all such
alternatives, modifications and variations that fall within the
spirit and broad scope of the appended claims.

The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A method of controlling the operating speed of a
papermaking facility comprising the steps of:

Determining a desired operating speed, the desired oper-
ating speed dependent on at least one economic vari-
able that varies depending on the operating speed; and

adjusting the operating speed in response to the determi-
nation.

2. The method of claim 1, further including the steps of:

determining a current operating speed of the papermaking
facility;

comparing the current operating speed to the desired
operating speed; and

further adjusting the operating speed in response to the
comparison.

3. The method of claim 2, wherein the at least one
economic variable is at least one of: a cost of manufacturing,
at least one manufacturing inflow, and at least one manu-
facturing outflow.

4. The method of claim 3, wherein the desired operating
speed is determined by calculating the cost of
manufacturing, the manufacturing jnflow, and the manufac-
turing outflow at a plurality of potential operating speeds,
and selecting the desired operating speed from the potential
operating speeds. :

5. The method of claim 3, wherein the desired operating
speed is determined by calculating a marginal cost of
manufacturing, a marginal manufacturing inflow, and a
marginal manufacturing outflow at a plurality of marginal
potentia] operating speeds and selecting the desired operat-
ing speed from the marginal potential operating speeds and
a prior desired operating speed.

6. The method of claim 3, wherein the manufacturing
outflow is determined by ascertaining a correlation between
operating speed and sales of at least one of finished products
and byproducts.

7. The method of claim 6, wherein the correlation between
the operating speed and sales is ascertained by assigning a
plurality of manufacturing outflows to at least one specific
portion of the paper manufacturing facility’s production.

8. The method of claim 6, wherein the manufacturing
outflow is determined, from highest to lowest per-unit
economic value, for increasing levels of the paper manu-
facturing facility’s production.

9. The method of claim 1, wherein the economic variable
is cost of manufacturiog, and the cost of manufacturing
includes ascertaining the correlation between operating
speed and the cost of manufacturing.
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10. The method of claim 9, wherein the cost of manufac-
turing is determined by ascertaining a correlation between
operating speed and at least one of the following: the
per-unit cost of manufacturing inflows and the usage of
manufacturing inflows.

11. The method of claim 10, wherein the correlation
between manufacturing cost and operating speed is ascer-
tained by establishing the correlation between manufactur-
ing costs and operating speed of specific equipment or
process in a paper manufacturing facility.

12, The method of claim 10, wherein the correlation
between manufacturing cost and the operating speed of a
paper machine includes the manufacturing inflows during
one or more of sheet breaks and production that produces
finished product of unacceptable quality.

13. The method of claim 10, wherein the correlation
between manufacturing cost and operating speed for a paper
machine is determined by including usage of manufacturing
inflows associated with paper breaks.

14. The method of claim 10, wherein the correlation
between manufacturing cost and operating speed is ascer-
tained by establishing the correlation between manufactur-
ing costs and operating speed of groups of at least one of
equipment and processes in a paper manufacturing facility.

15, The method of claim 14, wherein the purchase price
of manufacturing inflows is assigned, from lowest to highest
per-unit cost, to increasing levels of the paper manufacturing
facility’s production. )

16. A papermaking facility operating speed controller
comprising of:

means for determining a current operating spesd of the

papermaking facility;

means for determining a desired operating speed, the

desired operating speed dependent. on at least one
economic variable that varies depending on the oper-
ating speed;

means for comparing the current operating speed to the

desired operating speed; and adjusting the current
speed in response to the comparison.

17. The apparatus of claim 16, wherein the means for
determining includes means for determining a desired oper-
ating speed to achieve an optimal operating speed from at
least one of: a cost of manufacturing, at least one manufac-
turing inflow, and at least one manufacturing outflow.

18. The apparatus of claim 17, wherein the means for
determining includes means for determining a desired oper-
ating speed by calculating the cost of manufacturing, the
manufacturing inflow, and the manufacturing outflow at a
plurality of potential operating speeds and selecting the
desired operating speed from the potential operating speeds.

19. The apparatus of claim 17, wherein the means for
determining include means for determining a desired oper-
ating speed by calculating a marginal cost of manufacturing,
a marginal manufacturing inflow, and a marginal manufac-
turing outflow at a plurality of marginal potential operating
speeds and selecting the desired operating speed from the
marginal potential operating speeds.

20, The apparatus of claim 18, wherein the means for
determining include means for determining a desired oper-
ating speed by ascertaining the correlation between operat-
ing speed and the cost of manufacturing,

21. The apparatus of claim 20, including means for
determining the variable cost of manufacturing by ascer-
taining a correlation between operating speed and at least
one of the following: the per-unit cost of manufacturing
inflows and the usage of manufacturing inflows.

22. The apparatus of claim 19, further including means for
determining manufacturing ontflows by ascertaining a cor-
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relation between operating speed and sales of at least one of
finished products and byproducits.

23. The apparatus of claim 22, wherein the means for
ascertaining includes means for correlating the manufactur-
ing outflows by assigning different cconomic values of
manufacturing outflow with specific portions of the paper
manufacturing facility’s production.

24. The apparatus of claim 23, further includes means for
determining the at least one of manufacturing outflows from
highest to lowest per-unit coconomic value, to increasing
levels of the paper manufacturing facility’s production.

25. An article of manufacture comprising:

a computer usable medium having computer readable
program code embodied therein for determining a
desired operating speed of a papermaking facility com-
prising;

computer readable program code means for receiving as
an economic input at least one economic variable that
varies depending on the operating speed;

compuler readable program code means for determining
the desired speed, the desired speed being dependent on
the economic input; and

computer readable program code means for outputting the
optimal speed,

said oplimal speed being inputted into said papermaking
facility in conjunction with a computer system.

26. The article of claim 25, further including:

computer readable program code means for determining a
current operating speed of the papermaking facility;

computer readable program code means for comparing
the current operating spced to the desired operating
speed; and

computer readable program code means for further adjust-
ing the current speed in response to the comparison.

~ 27. The. article of claim 25, wherein the means for
determining includes computer readable program code
means for determining a desired operating speed from at
least one of: cost of mamufacturing, manufacturing inflows,
and manufacturing outflows.

28. The arficle of claim 27, wherein the means for
determining includes computer readable program code
means for determining a desired operating speed by calcu-
lating the cost of manufacturing, the manufacturing inflow,
and the manufacturing outflow at a plurality of potential
operating speeds and selecting the desired operating speed
from the potential operating speeds.

29. The article of claim 27, wherein the means for
determining includes computer readable program code
means for determining a desired operating speed by calcu-
lating a marginal cost of manufacturing, a marginal manu-
facturing inflow, and a marginal manufacturing outflow at a
plurality of marginal potential operating speeds and select-
ing the desired operating speed from the marginal potential
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operating speeds that coniribute to achieving an optimal
operating speeds.

30. The article of claim 29, further including computer
readable program code means for ascertaining 2 correlation
between operating speed and sales of at least one of finished
products and byproducts.

31. The article of claim 29, wherein the economic variable
is cost of manufacturing, and further including computer
readable program code means for ascertaining the correla-
tion between operating speed and the cost of manufacturing.

32. The article of claim 31, further including computer
readable program code means for ascertaining a correlation
between operating speed and at least one of the following:
the per-unit cost of manufacturing inflows and the usage of
manufacturing inflows.

33. The article of claim 31, further including computer
readable program code means for establishing the correla-
tion between manufacturing costs and operating speed of
specific equipment or process in a paper manufacturing
facility.

34, The article of claim 31, further including computer
readable program code means for correlating the manufac-
turing cost and the operating speed of a paper machine
including the manufacturing inflows utilized during one or
more of sheet breaks and to periods in which  finished
product of unacceptable quality is produced, measured by
including such manufacturing inflows utilized with other
manufacturing inflows utilized in the paper machine opera-
tion.

35, The article of claim 31, further including computer
readable program code means for assigning different eco-
nomic values of manufacturing outfiows to specific portions
of the paper manufacturing facility’s production.

36. The article of claim 31, further including computer
readable program code means for correlating the manufac-
turing cost and operating speed for a paper machine by
including usage of manufacturing inflows associated with
paper breaks and finished goods of unacceptable quality.

37. The article of claim 36, further including computer
readable program code means for assigning the purchase
price of manufacturing inflows from lowest to highest
per-unit cost, to increasing levels of the paper manufacturing
facility’s production.

38. The article of claim 31, further including computer
readable program code means for correlating the manufac-
turing cost and operating speed by establishing the correla-
tion between manufacturing costs and operating speed of
groups of equipment or processes in a paper manufacturing
facility.

39. The article of claim 38, further including computer
readable program code means for assigning the manufac-
turing outflow from highest to lowest per-unit economic
value, to increasing levels of the paper manufacturing facili-
ty’s production.
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International Paper Chalrman Outiines Industry Challenges; Global Consolldation and improving Shareowner Value Key To
Future, Dillon Says

Wednesday. October 04, 2000

Appleton, Wisconsin - The following remarks were delivered by John Dillon, International Paper Chairman and Chief Exectuive
Officer, at the Paper Industry international Hall of Fame's Sixth Annual Induction Ceremony in Appleton, Wisconsin, tonight:

Thank you, George, for thosa kind remarks. it's good to be here this evening among so many friends of the paper industry. [And &
special hetlo to the nearly 50 IP employees who are here.}

| know that many of you had the opportunity to visit the Allas Mill this afternoon. What a faniastic new home for the Paper Industry
International Hall of Fame. There is a lot of good work going on thera, and it will be a fitting place to promote understanding and
appreciation of the paper industry.

Let ma start off tanight by adding my congratulations to the honoraes of this 6th annual ceremony. This yaar's inductees have played
an important role in the devalopment of our industry around the world. We're grateful for their leadarship, innovation, and commitment
to future generations.

We are reminded tonight of our strong and rich heritage - one we can all be proud of. | find it inferesting to take a look back and see
what's the same and what's different In this industry. Managing our lands and making paper is a lot different now than it was &8
hundred years ago. And its cerainly different from 35 years ago when | joined International Paper.

Over the course of those years |'ve had the opportunity to work with ali proguct lines at one time or another. in forestry and
manufacturing. It's just a terrific business and one with so many good peaple. Yes, we have {o focus on being profitable and
competitive as an Industry, but we have to remember to take care of the paople we have working beside us day in and day out.

As we look back, it's not hard to see that things are quite a bit different right here in Wisconsin,

Wiscansin has been a leading papermaking state and the backbone of the manufacturing sector for decadas. As a result, there is
deep concam when we lose household names like Consolidated, Fort Howard, James River, and Scott.

Industry consalidation is very visible in your own backyard. And i's something we're well acquainted with at International Paper, as we
continue to work through our integration of Union Camp and Champion International.

While consolidation und dably concem, | think we aiso have to look at why it is happening and what it will accomplish for
the long-term haaith of the industry. There are at least two factors to consider.

First, it centers on the fact that we are now operating within a global markstplace. And if we can't compete globally, or if we can't
sarve our global customers, we simply can't make it in today’s world. As we consolidate and build stronger businesses and
companies, we'll be better able to serve our global customars, to compate, and more importantly - to survive, in that global

marketplace.

Second, and equally important, is the fact shareh lders are forcing ¢« idation and it ls this shareholder concern that | would like to
devote a few more minutes to this evening. Infact, itis the shareholder issua which I think Is the dominant issue facing the industry
today.

As you Know, our shareowners are upsat with this industry. They've lost confidence in us. We are increasingly viewed as a low priority
investment vehicle for their dollars. We are providing unaccepiable performance. Our sarnings are not only poor - and highly volatile -
thay aren't meeting the cost of capital.

We have got to make changes. We have got to significantly improve performance. We can't fust keep doing the same things we've
dona in the past. Let ma tell you how we at Intemational Paper are making changes in how we do business and in how we think.

hitp :l/investor.intemationalpaper.com/phoenix.zhunl?c=73062&p=irql-newsArticle  print... 12/17/2007
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Two of the changes we're making are: 1) managing our capacity and 2) moving from a commodity-based company to a customer-
focused company. :

Let's start with our capacity managemsnt. Wa're changing International Paper from a belief that every machine and facility must be
operated at 100% of capacity to managing capacity consistent with our customer demand for products. This means we operate our
faciities 80 we meat our customers' supply needs while avoiding excass production that builds inventory. It means changing the belief
that the only way to rake more money Is to operate flat out. We call this making more money not making more tons.

At IP we believe that our capacity can be managed. [t is not something beyond our control. Indeed, Intesnational Paper’s shareowners
have told us there Is a prica to pay if wa ignore the basic supply and demand balance.

For yaars the peper industry has been viewed as highly cyclical aimost as if this were some form of law. The fact is earnings are
cyclical not because of fundamental demand, but because we choose to operate beyond customer demand, thereby building
inventory and driving down revenue to the point where the lack of profitability causes either temporary or permanent capacity
closures. As with cansolidation, our sharehalders are d ding a diffsrant view. And they are saying stop operating beyond your
order book and stop adding new capacity because customer growth is not likely to match capacity additions.

One of the other tools for halping to manage capacity we are using is marginal economics. We apply marginal economics to the
operation of our facllities to help us run profitably for sustained perio e at 1555 than full operating ratas. Rather than spreading
fixed costs across a Jarger production base, we focus on reducing absolute costs and finding that "sweet spot" of production - that
point of production that is most profitable. -~ e

\__'/____——-——‘——'—"'
For example, in contrast to the “old" thinking, wa now know that the "last tons" of papsr we produce on a machine cost more money
than the average ton produced on the same machine?and usually sell for a lower value. Thersfore, simply pat, in all but very strong
markets ws should riot be making those last tons. We should be finding the real sweset spot where we make more mongy notmore
tons.

By operating in this efficiant mode, we can keep the machines operating, meet customer needs, and keep the employees working - all
of which is good for our communities, our shargowners, and our bottom line.

As was the case during the summar and this fall, a slow down of machines alone is not enough. In which case, we do have to shut
down the machines. We took over 600,000 tons of markat-related downtime in the third quarter of this year. Here again, International
Paper's focus is to manage our capacity to our customers' demand. Whether i's by downtime or siow downs, at IP, we are committed
fo running efficiently, yet malintaining our flexibility to respond to our customers* needs.

'm sure by now you're convinced I'm from another planet or perhaps another industry and you're saying that my company has the low
cost production capacity and therefore we have learned that low cast capacity should operate full all the time.

Well, we at International Paper do think about that a little differently. We believe having low cost production units is essential, and In
our three core businesses we have the best in the worid. However, in times of rapidly declining demand, such as we are experiencing
right now, the shareholder driven answer is to match production to ¢ ! d and take the cyclicality out of the eamings
stream. .

This leads to the second big change we're undergaing at International Paper - moving from a commodity-based company to a

customer-focused company. (n plain and simple terms, we have to pay better attention to our customers. We have to help them grow

and bacome more successful If we are to be more succassful. We can't produce more and more of the same old same old and then

ge surprised at,\:’lhen they don't buy it We've got to listen to customer needs and then work together to solve our customer's customers
usiness needs.

In fact, it means knowing as much about their business as we know about our own. By doing so, we will not just respond to their
neads, we will be able to anticipate their nseds and make them more successful.

This is where the oppertunity for new product development and deap thinking about every aspect of our customer offering comes into
play. At the same time we help our customers grow, we also help create dernand for our product. Agaln as | think about what is the
same and what has chengad in our business, | wonder if our forefathers didn't do a better job than we are in the areas of product
development.

If you think back 40 or 60 years ago, the davelopment of linerboard and milk cartons generated billlons of dollars of revenua. The
nead to develop new products today, as a way to help increase the demand function, is even grealer now than it was then,

Wa have 1o lock at both sides of the supply and demand curve. ALIP, wa recognize that both sides of the curve - our supply and our
‘demand - can, and indeed must, be managed. We don't have fo assume that our business will rise and fall only in concarkwith
general sconomic indicators. We can impact that demand curve by the way we develop that product or service.
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Today, those new products or sarvices may be completely different from anything we've done before. For example, one new venture
for International Paper is ForestExprass - a global busineas-to-business slectronic markstplace for ihe forest products industry.
ForestExpress was started this pasl July by international Paper, Georgia-Pacific and Weyerhaeuser. Mead joined us a few weeks

ago.

We plan to debut ForestExpress.com in the fourth quarter of 2000. Initial areas of focus will be building materials, printing and writing
papsrs, recovered fiber, and timber. The goal of the ForestExqress marketplace is to reduce transaction costs, lower total supply

chain costs by reaching customers more efficlently. (s an exciting vanturs that will help our customers and we're looking forward to
positive results.

Wae've talked about capacity management and moving to a more customer-focused company at International Paper. These are two
big changes for us, but they're not the only ones. We also are changing the way we look at our public responsibilities. First, b

it's the right thing to do. And second, bacause our conslituents and communities are expacting - indeed, dsmanding - better
performance in the environment, and health and safaty.

Wo're responding. For example - when concerns over dioxin was raised in the mid-80s, our industry addressed them by committing to
elemental chlorine-free bleaching, and as a consequence ECF mills are no longer generating any measurable dioxin. We've also
succeeded In dramatically reducing our overail air and water smissions.

On the safety side, IP is absolutely committed to achieving and sustaining an injury-free workplace. Wae are proud of what our
employees have accomplished. We received the Business Roundtable's 1689 Construction industry Excallence Award for world-class
construction site safety programs and a commitment to an injury-frea workplace. And we continue to have the greatest number of
business sitas in the United States certified by the federal and state Octupational Safety and Health Administration’s Voluntary
Protection Program. These things are important to us. ’

But the challanges have, and will, continus. In forestry, the issue of certification is a huge ane. Everything we do - all of our actions -
must represent the practical understanding Ihat our stakeholders and our customers are demanding better performance. And our
response must reflect a daep understanding that we need the public's approval and support o do what we do.

Tha practice of sustainable forestry is a good example. Sustainable forestry is not only the right thing to do, but this method of
managing our lands reflects our commitment as an industry to ensure healthy forests for tamorrow. At P, we are dedicated to the
principles of the Sustainable Forestry Initiative.

As we stay attuned with the public, we must also keep [n mind the importance of maintaining a public policy and political presence.
Many of our Industry's Washinglon and state offices are closing due 1o consalidation, and as a consequence, our piesence In the
public affairs arana is declining. Yet, this is a time of Increasing public policy debate. which can have a huge impact on us. It is critical,
therefors, to have the strongest position possible, and not let our political voice diminish.

I all of these areas, we not ony must do tha right thing, we must communicate with the public that we share their values: be it clean
alr, elean water, healthy forests, or strong communities. Not only do our actions have to match our values, we have to do a better job
of talking about them.

To recap, 1 believe it Is critical for our industry to rebuild shareowner conﬁdeni:e. We must take a dynamic approach, and embrace the
changes our industry confronts by changing with it.

Our strong herilage as an industry has brought us to where we are today. We have exciting opportunities ahead of us. But - at IP we
confronted & cholce. We could operate on the basis of the status quo and keep doing things the same way, and ride with history. Of,
we could change things at IP. itis clear to me that our only choice is that of change.

Indeed, | beliove success requires constant change. We must constantly adjust to the needs of shareholders, customers, employess
and communities.

In the end, | believe wa and our industry will be stronger - different - but more competitive, more responsive to customers, more
efficiant, and more profitable. When we come out the other end of the "change tunnel” that we are in, | am absolutaly confident we will
be a company and an industry where paople will want to work, where people will want to invest, and an industry and a company
paople will want in thelr communities.

Thank you so much,

http://investor.intcrnaﬁonalpaper.com/phoenix.zhtml?c=73062&p=irol-newsArticle_print... 12/17/2007
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SI's Box Wil
Be Well-Traveled

3M's “Bax Around the Worid™ will ba visit-
Ing Sao Paulo, Brazil, Sydney, Australla,
Tokyo, Japan, and other cities leading up
1o Pack Expo Intemnational. The promotion -
will showcass 3M’s packaging Integrity
and global capabiiities.

“The Box Around the World gives the
far-reaching members of our team a face,”
says Jim Stake, vice president for 3M's
- Packaging Systems Division. *3M has op-

erations In 62 countries and manufacturing

facilities In more than 40.*

Starting at its global headquarters In St.
Paul, Minn., the box will be shipped 1o five
of 3M's glcbal subsldlaries, & will contaln 2
digital camera, Instructions, and stickers
representing each country the bax will
*visit.” At each intemational stop, the aM

" subsidiary contact will tka the box fo a

" resognizable tourist destination or land~
mark and photograph it. The box will then
be re-closed and sent o the next destina-
tion. The final stop for the box will be Pack
Expa 2000, November 5-8 in Chicago. The
box and a photo diary of the journey will ba
displayed at 3M's Pack Expo booth,
N-3470.
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Springs, Ga., and Monticello, Miss., proved cost savings were pc
sible. The move was enthusiastically supported by employes.
and savings were found in unexpected areas, Macadam states.
“Slowback has been very positively received by emplopees ¢
an alternative to shutdown, but you have to communicate, corr
mnmicate, comrmumicate,” hesms."YouaJsohavebanowmouo
time for planning. Slowbadmeedstobepumzedasanagg:essiv
cost-cutting and risk-taking improve.m:nt oppomm;ty

eﬂ,‘,SMﬂe‘ﬁs,Smmﬁt-sw ,
Dagbs and miderdtor Kangas,. .
Anymhmmmmmam&mmmmwﬂlmﬂnuem
be consofidation, says Pete Dages, vice president and general manager,
Smurfit-Stone Container Corp. Along with Rob Jan Rendars, president, con-
talnerboard, SCA, he participated In a freewheeling conversation about In-
dustry problems with Paul Kangas of the Nightly Business Reportat the Sth
International Containerboard Conference In Miam last week Dages adds
that the Industry’s current mill system has to be optimized by taking out
olter operations. . .

Tuming o competition from plastics, both Dages and Renders agree’
that about 1 percent market share has been lost to plastic crates but stress
that the key determining factor In whether or not a box buyer decides to
uss plastic or corrugated containers is the fofal costof the solution.

wmnKangashmughtupmemmrspwsbdcpeﬂnmam,bom
magmedm”mepastznymmmmmmﬂymed
Hts cost of capital, ey

'Weneedbtnvaws&alnableeanﬂngs.notmstforafewyeaxs, sys”
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Macadam says the incremental ton has no value. The mill
needs to ensure that employees understand it's OK to eliminate

J oosdyredundandslﬂ:ewoﬂnngove:ﬁmemﬁnish:epaksand

nunning equipment that could be idled. -
But he stresses that slowback is no miradeane.ltwmfaﬂg

mudsahckofcommtmmtﬁomthetopwtheboﬁomofthe

organization.
Someofﬂlebeneﬁisofﬂowbad:canmmain[afmmadﬁns

' start nnming fusll il agatn], if the slowback view fs retained and mill

management makes every effort to reinforce the benefits,” he adds,
WHY ADD CAPAGITY7—With all this talk about slowing ma-
chines down, Is it safe to assume that G-P won't soon be adding
any greenfield capadity to its operations? Yes. When the impact
on other G-P faclities is considered, new greenfield capacity does-
n't return its cost of capital, Macadam reports. He adds that his
company won't nesd new board capacity until at Jeast 2005,
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wur narlaninnwanniine enm
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targeted acquisitions, expansion in growing markets overseas and an aggresswe cus-
tomer-driven way of doing business.

As evidence of our commitment to our paper, packaging and natural resources
businesses, we made acquisitions last year to strengthen our operations and enhance our
prospects for greater returns. The most significant of these included the Zellerbach
distribution business, the Weston Paper industrial packaging business and OAO
Svetogorsk, a Russian pulp and paper manufacturer. Also, Carter Holt Harvey, the
largest forest products company in New Zealand and a company in which we own a
majority stake, expanded its folding carton and cup operations into Australia, the latter
jointly with our U.S. foodservice business.

Reduction of Assets and Capacity

Our actions in the past three years have also pruned businesses that had no fit in our
future. The Imaging Products Division and Veratec, our nonwovens business, have been
sold. We’ve also sold non-strategic timberlands on the West Coast and in New York and
Pennsylvania. These non-core assets represented nearly 10% of our asset base. And even
in our principal businesses, we've closed down significant assets—1.3% of U.S. industry
linerboard capacity was closed, and 3% of U.S. industry uncoated papers was closed or
reallocated to other product lines.

Financial Performance

In 1998, International Paper’s net sales totaled $19.5 billion, down 3% from year-earlier
levels. For 1998, net earnings of $236 million, or $.77 per share, included special items
that reduced our earnings by $72 million, or $.23 per share. Full-year earnings before
special items were $308 million, or $1.00 per share.

While we made progress in improving our return on investment (ROI) last year, our
returns are far from satisfactory. We use ROI as the key measurement of financial
performance because it focuses attention on the efficient use of capital as well as on
earnings. Management incentive compensation is tied to measurable ROI objectives, the
most prominent of which is doing better against competition.

Our actions during 1998, and continuing in 1999, are centered on improving Qur
profitability. Many new initiatives have been put in place, and many of the existing ones
reinvigorated. Our company accomplished a great deal, although industry conditions
severely pressured prices and volumes and offset many of the positive actions we were
able to put in place.

Success Drivers

Internally, we are employing three key drivers to raise International Paper’s level of
profitability. The first is focusing on customers in all that we do, driven by a dedication to
providing solutions to our customers and ensuring our products and services help them
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to become more profitable. The second is operational excellence, continuing to do
everything we do—from making paper, to supporting our customers, to how we pay our
bills-but doing it even better. Through cost reduction and improved capital efficiency, we
reduced our costs by over $300 million in 1998 and expect to do even better in 1999. We
are very excited about the realignment of our facilities with specific product segments
and customers. We are already starting to see significant benefits in terms of costs and
customer responsiveness. For the second consecutive year, we brought capital spending
in 1998 below depreciation and amortization levels. The third key driver is the engage-
ment of our employees in the entire process. The people of International Paper are our
most valuable resource. They’re the ones that originate the most effective ideas for
improving productivity, make our facilities safer, preserve the environment and build
strong relationships with customers. We are currently implementing a company-wide
program designed to build on our “people assets.” :

Outlook

Things continue to look good in the United States and are starting to look better in many
other parts of the world. We are seeing recovery in the Asian markets that will have a
positive effect not only in the United States but also on Carter Holt Harvey. There are
very low rates of new capacity anticipated in the United States and European markets.
There, the supply/demand relationship seems to have begun to equalize. We do, how-
ever, anticipate a significant increase in the Asian output of uncoated printing papers,
and some of this is likely to be exported to the United States and Europe. But, generally,
for most of our other major paper and packaging product lines, the capacity outlook is as
favorable as it has been in a generation. We are beginning to see improving market
conditions and expect this trend to gain strength as we look to the remainder of 1999,
and into the year 2000 and beyond.

In addition to the Union Camp merger, International Paper has a number of substantial
internal initiatives under way that will result in a major improvement in our performance.
e We are building on our success with coordinated selling to customers, previously

served by separate International Paper units.

« We are developing a broad array of new and improved products to meet the technolog-
ically advanced equipment and printing processes of the 21st century.

« We expect that the well-known HammerMill® brand name will be positioned in the
expanding retail market in entirely new ways that will benefit that growing consumer base.

» We will keep our capital spending below depreciation and amortization levels and
expect it to be under $1 billion this year. Our projects are centered on cost savings,
productivity and product quality efforts as well as on meeting our environmental
standards.

» We will continue to manage our capacity so as to keep our production in balance with
our customers’ requirements. Using more precise unit cost and revenue data, we have
learned how to reduce production without adversely impacting our cost structure.
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