GUIDELINES FOR BETTER MANAGEMENT OF
INTEGRATED PULP & PAPER MILLS
AND.COST REDUCTION MEASURES

By
DR. T.N.S. RAJAN *

This article is an effort to provide a systematic listing of factors defining the
financial position of the mill, its profitability and problem areas. These data
provide a base to assess the economics of running the Mill and will update
the areas that need improvement to bring up efficiency and thereby better
‘return on the investments ‘made. To enable achieving this are shown questions
of strategic importance in day-to-day operation. Finally there is a list of

questions which need to be answered.
Financial position factors’

The data in tables 1 - IV provide the type of basic financial and process
contrpl information that might be presented as a summary with the Mill's
monthly. cost statements. This can be evaluated weekly and summarised

once a month.

Table - 1 Highlights the development of unit cost figures for wood and steam.
Wdod/bamboo cost is far and away the most important single factor affecting
.M_ill profitability. But it is not unusual to find greater attention paid to

factors that have far less impact on the balance sheet.

Where it is possible L0 exert some control on chip quality and reduction
of dust in the chipping operations, with a judicious combination of proper
maintenance and use of good grade knives, this operation yields direct savings
in cosf. By the same token, steam costs are usually a significant portion
of the overall per-ton cost. Generally, more effort is expended in controlling
steam usage; but a ten percent reduction in unit steam cost will have the
same effect o pulp cost as a comparable reduction in steam usage. Similar

is the impart of cost of make-up fresh alkali used for pulping.

The format of table-l provides for the detailed information that is needed
for full disclosure. It will be noted that budget figures are indicated for

both unit cost and unit usage.

* VICE PRESIDENT, STAR PAPER MILLS LTD., SAHARANPUR U.P.
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Table-1I illustrates an item to item breakup of Mill variable cost. Included
are the overall figures for wood and steam that were developed in Table-1.
Some operating summaries of this type shows only the cost per ton and the

cost variance.

A more complete format is strongly favoured because it precisely pin-points
the sources and amounts of variance. The extension of variance should concern
itself with the "Why" rather than "what". In some sbecific instances, it may
be observed that a reduction in unit cost off-sets a higher usage, unless

a total picture is presented, the higher usage may go un-noticed.

It may occur to some of us that table-II belongs more in the hands of the
plant accountants rather than with Mill management personnel. It is true
that the accountant prepares the summary but he does so as a service to
the manager. Tables of this type provide the economic picture of the Mill;
and every manager and supervisor must become adept at reviewing this
information. Although the accountant should colour code all negative variances
in red, it remains for the manager to decide how serious: the situation is

and whether any immediate remedial action is needed.

Table 1l provides an interim item by item break-up of fixed costs. Generally
these factors have less effect on the balance sheet than the variable cost
and as a result less attention is paid to them. Nevertheless variance should

be watched and reasons understood together with corrective actions taken.

Table-1V shows a grade by grade comparison of costs and profitability pos‘i— |
tion on average production rates. This data provides an important operating
guide for the Mill Manager and has some option in selecting the productmix.
It is of interest to know from the same sheet the impact of various record
production rates on Mill profit/ability. Therefore, the production Vrate has

a great effect on how profitability the grade will be.

Some may still rank low in the Mill profitability if the production rate

must be corrected due to one reason or the other.
Questions on strategic importance

While a summary of information such as is shown so far and indicate possible .
problem areas, it is not by itself enough with the why's and whe/réof‘s of
the Mill operation. In order to know the process and to closely monitor
the same, 1t is necessary to obtain answers to some strategic questions. that

pertain to- the main control aspects in the major areas of Mill operations.



Table-V provides such a’list of questions split-up into various Mill areas.
If a careful thought is given to, this list will allow a person who is conversant
with the general operation of the Mill to gauge the type of performance
in terms of the sophistication and level of the answers. While it will be useful
to apply certain standard values against all the operating parameters, which
is not always possible to do so in a meaningful manner because of difficulties

in operation or equipment.

In certain areas these is lack of general agreement that a certain value
is either good or bad. It depends on the processing objectives and whether
certain constraints are built into the process or by way of raw material,
equipment, or any other factor. Howevér, a collection of data from sev‘eral
Mills will lead one to assess and determine the average sort of performance
depending on the type. of Mill, its production, the type of pulp that is being

produced and the age & efficiency of the operation-

Under the area of general questions it can be seen that’ there are several

‘unpleasant questions posed such as the percentage of rejects. This will

be a subjective figure since the percentage of reject paper or pulp is a function -

of the grading procedure in the Mill i.e. a Mill can be overly scrupulous
to the extent that it makes a large quantity of off grade paper or alternatively
it can never make any rejecfs worth mentioning. For this reason the operating
people shall have to be careful in interpretation of such figures. However,
such questions will at least lead anyone to a discussion of the type of operation

that is practised at any given time and the Mill.

The stock pumps,A agitators and mixers have been known in many Mills to

give considerable problems with regard to reliability, maintenance and exposure.

to this and the screen plate breakage problem will indicate whether or not
the Mill has been plagued by these problems either during start-up or during

subsequent operation. The same principle will apply to the corrosion problem

in places like digesters, pipe racks, condensers at TG house and the evaporators

as well as recovery boiler area and causticizers. This has happened in almost
all Mills. Another critical area where the corrosion is encountered is the
washers, washer wires, chlorine mixers, heater mixers. All these areas will
indicate whether or not the Mill is aware of the potential hazards which

can occur in these areas without sufficient attention. One should, of course

always be watching out. for such things as .n untidy Mill, spares parts lying

-all around, or the stock on the floor, or various ledges.

&



Poor house-keeping practices are usually symptoms of limitations of manpower
or laxing supervision and may indicate problems encountered in addition to

manpower available and general employee morale.
Detailed check lists

Table VI presents an extensive set of questionrs that can be used to produce
a manual devscribing the main operating features of the Mill. A comparative
tabulation ‘of answers for such questions from similar Mills will enable one
to evaluate the Mill's performance in relation to others. Also enclosed are
questions of ménagement philosophy in terms of manpower utilisation and
training, profitability of grades and how the particular operation compares
with other Mills for which data are relatively available. It should be kept
in mind that an answer to a question sometimes has greater consequence
than is first apparent. The fact that an answer is fort_hcoﬁming at all 0suél‘ly
ihdicates that this area of the operation is under observation at least on
a recurring basis. In the event that no answer is obtained the reason for
the omission, should, of course, be explored in more detail. It is useful for
the organisation to take a periodic look at the pulping and paper manufacturing
operations. We should question whether the present operating standards and
p;éétices are competitive with respect to productivity, product yield and

quality, and operating and maintenance cost.

The Pulp and Péper Industry handles as much as 8-10 Tons of input materials
for every ton of finished paper. All these materials are to be brought in
by rail or road and therefore, it can berelatedto material handling operations
rather than paper manufacture. The depletion of forést wealth, especially
the only source of long fibre, has to'be brought from distant places apart
from Coal and Sodium sulphate. It would, Lherefo;e, be in the fitness of
things ‘that the industry if it were to reduce thé cost of production, has
to aim at hringing in new technology of pulping and bleaching in order that
the raw material is conserved by reducing the losses in pulping and bleaching..
The other venue of cost reduction would be to install power boilers that
are capable of handling coal with very high ash .content and still atlaining
high thermal efficiencies, namely fluidised bed boilers. The -third aspect
of cost reduction measure thatA industry can aim, would be to install enérgy
efficient machineries for chipping,_ screening, washing, refining, and paper

conversion etc. in order that the energy as well as water - consumptions. per.



Ton of paper are brought to a minimum level.

It is also needless to mention that electrical ’machi'neries installed-

are rated to the specific operating parameters, in order the power factor
is maintained as high as possible. In many instances the energy inefficient
" motor generator sets can be replaced by efficie_nt thyristor drive systems.
The cost reduction programme should also include mechanising some of the
operations like converting, finishing, reel and ream packing, wherein the
industry as-on-date Spends considerable amount of ‘money, since these opera-
tions are totally manual. ‘ |

The integrated pulp and paper plants, should also aim at utilising Bagasse
as an glternative fibre sourcé and if possible keep these two mills in one
‘compound, in order the valuable bagasse from Sugar Mills is used as the
main source of fibre for paper making. This would mean finding the alternative
source of  fuel for Sugar Industry. We had in the past many deliberations
on the use of bagasse for paper making. This idea has already been put to
jte_st -and ‘practice by two large newsprint mills in this country.

The financial pattern for the installation and operation of a paper mill in
this context also assumes importance. The interest burden on the org:ani,sations
that are dependent on All India Financial Institutions is such that with the
current cost of productlon and with the existing norms for statutory levies,
it is nearly 1mposs1ble to make any marginal profit after providing for interest
and depreciation even by large integrated Pulp and Paper Mills.

It would be apbrOpriate at this point of time that the institutions review‘
the conditions,. on which the loans are granted to various mills. The gestation
period lbeing more than 3 ‘years, increases the burden of interest supplemented
by low realisation on account of the market trends. The Government should
also review the situation and grant fiscal benefits to the industry by way
of excise duty and royalty concessions apart from reducing import duty on
machinery and materials. The paper industry is placed at 9-10% on return

on capital employed.

The. wages and salanes are approximatley 13- 14% on the net sales and thls
has a marginal increase every year. The power and fuel costs are 18- 22%
of the net sales. This in turn keep on escalating each year with the changing



policy of the Government The incidence of statutory levies the industry
has to meet works out to approximatley 50% on the net sales, and this
is under the control of the Government. This industry has the highest depre-
ciation to net.sales ratio’in view of the high capital employed. Overall opera-
ting cost as a percentage of sales has shown a very discouraging trend durihg
the past five years. This is on account of the steep rise in the cost of inputs
_and statutory levies by the Government while the sales realisation has not

increased in the same manner. The industry is plagued with these problems
and these need to be over come.

o



000L  000L

- 08 ¢S 0£°0 82°0 OL°0 L0

09 99 0oL oz (*a°8) AOOM AYHVH
0z L 8Zyl  ccel z6 IS 00 $Z°0 00 S.°0 . 000L - 000l (:a'g) AOOM 1408
0z L1 [99L <190z IS 070 S0 090 90 000L SOl ooanve
S3ALLITVND,
YO S3IO3dS
AS ONILLSIV/SAIHO
a v g v a v g Vv sy sy
| 139
13908 VNLOV -ang VNLOVY
W , 00gNvE _ OOBNYE 8IMSION  SWnioA 11UN
” IHOIIM A8 /AOOM 1Q8  /COOM 1dg ¥3d IHOIIM  3WNNTIOA LIND  AlddNS COSWYE/A00M
@3SN IN3D¥3d  ¥3d 1500 IN3O¥3d QT3IA AMA3INOS ¥3d 1500
SIVL3d 1500 1NN
1-37avL
s
® é . )




ANNOL ¥3d 1S0J

3NNO4 ¥3d 39vsN

(*sd) 1502 13N4 LINN

L.}
. Q o - ]
135ang :g
IVNLOV Y
]
- L 091 491 0Z°0 81°0 008 - 0s8 Iv0d
-38JAAPY 3[QRINOAE 4 a v . m v a "
‘ WVY31S 40 Wv31s 40 3NNOL ¥3d (1en 4 Ag)
FONVIEVA 1500 WV3LS

SIv13ad 1500 1INN

I-37avl




- . NM— ZLL9 8099 e 1500 318VIYvA V104

, - oL 00¢ 062 . SIVIY3ILVIN ONIMDVd
- oL 0sz  owe . SONIHLOTD 3INIHOVIW
ajel Jamo") - oy : 088 ov8 008 008 OL°'L S0°1 ¥3IMOd A1yo
- - 008 0s8 - - YIMOd 1IN
- - o0sty 00°Y - - (AY3A0D3Y WOY4) WV3ALS
- v 096 966 00°9 $Z°9 091 €51 (IVOD WOYH) WV3LS
S Co- 94} ogL 0s2 092 0$°0 00 HILYM
SALINLN
uo13dwinsuod aJop 8 - 00¢ 80¢ 0%0°0 L¥0°0 00sL 002 STIVIIW3HO
ALINVID3dS
6€ Zy 62LL 9Ll |
6 00z 607 0L0°0 L1100 0000Z 00061l NISOY
uo11dwnsuod 3JO ¢ 9Ll 6L 080°0 $80°0 oSl 0ot WY
*gqed aseyadand 1amo _ :
® uoldwnsuod Jamo. - 14 SLY LY 00$°0 06%°0 056 006 S N
o *3500 dind . .
40 buiaes up pajnsal . . c
_ ‘uondwnsuod Jaybi oL 0¢2 ove 0€2°0 0%Z°0 0001 0001 CINMDTIVL
uo13dwNSUOD "JassaT] - 8 812 oLz $L0°0 0L0°0 0062 0005 IMVYI LIVS
ajed aseyoand aaybiH S - 082 8¢ 00Z°0 p6L*0 . 00wl oost MZ._W%JIU
uo1dwinsuod 3J0W ZL (1]%4 7zt $£0°0 L£0°0 0009 0009 © . DJIISNVD
IVIIWIHO SS300¥d
- oLl 8zzz 8Ll , ;
a1e1 aseyoind Jamon) - <L 00S <8h 0£°0 0¢°0 L99L  S191 SdIHD 0O8WvYd
- - 00SL  00¢L 0g°L 0s°L 0001 000l  SdIHO AOOM QYYH
*aled aseyaand Jamoj , .
p pawnsuod A1juenb ssa - 6 8zYy ¢¢s 0<°0 §2°0 74) fesL SdIHO AOOM 1408
. g v a v W _ .
IONVINVA 40 3S¥3IAAY I19VHNOAVY A 1390N8 -NL1OV  SIVIYIALYIW MYy
SNOSY3IY  3ONVIIVA  1S0OO0 NOL d3d 1S0D NOL ¥3d 39vsn 150D 1INN ;.

IAVHD A3HOVITE - 1500 I18VIHNVA
I - 3gvl .



. Q 0

8 - 5585 €98¢ 1S00 318VvIdvA 11vi0L

ol - ove 052 . STIVIY3LVIN ONINADVYd

- - 002 002 SONI

_ _ “H10717J 3INIHOVIN

‘JUeld 3Anded wouy uoijessusb 0L - 0LL or8 00L 008 Ol°L <01 H3IMOd - AI1Y9
Mo] 03 anp plab woay meap saybiy - - - 00l . 059 - - v d3IM0d T
*‘jueld A1aA009y woJy weals 40 uoned .- - (1]9e /2 00°% - - (AY3A003Y
-auab Jtamo 07 anp uonydwinsuoo ‘ WOY4) WV3ILS
weals aJow ‘9jed [BOD JOSSa - L/ 0% 96 009 629 091 €61 (V0D mOoY4d) INV3ILS
uondwnsuo) alopy ] - 06 oot - 081 00Z 0s'0 0s°0 d31vMm

. S3LMILN

*pasn Aj1juen ssaq - A4 261 091 2100 0Lo*0 0009L (00091 SAiv ONINL L3S

, S1IN3DY3430

S3AIDININS
, SH3INWVO43Q -

STIVIIN3HO ALIWVIO3dS

*saljalleA [eroads ZL Zl 696 20l
01 anp aJow s1 uoijdwnsuo) 7l - oot 7il <00°0 900°0 0000Z 00061 NISOY
S *adow si uotjdwnsuo) Ll - . L8 86 09G°0 0L0°0 osv7i  00%vl WMV
*A31and moj

anp aJow st uolnjdwnsuo) Y4 - 08¢ son 0on°0 0sv°o 056 006 NI
*aJow osfe st uorjdwns PAA - 8Le ove QL00 080°0 0062 000¢ INVI LIvS

-Uod se [|am se asealoul ajey ANIYOIHD
uoldwnsuo)) Jassaq) - Zl 081 891 0£0°0 820°0 0009 0009 . Jl1SNvd

IVIINIHD SS3ID0d

‘alnisiow ssaJ o3 anp ool - 90¢ LIV R A S YA
883 s1 ajey 01 L99 696 70 5¢°0 L9991 <19l 0o0gnva
‘ooquieq non 3J0s  jo asn . .
Jassa] 03 anp uoldwnsuod alopy ool - . -00ZL 00¢1 rAd} oc L 0ooL 000l aoomayvH
*aJnIsiow ss3] 0} anp ssaf stajey, - 701 LLS L9 %0 5S¢0 Bl <6<t aoom 140s
g A g v 13930 .
; -Ng IvN1Jv
3sI8ADY- BIqeINoAE § SIVIY3ALVYIN MYy

uUZ<~m<> 40 SNOSV3d uUZ¢am<> 1500 NOL ¥3d 1S00 NOL ¥3d 39vSN. 1502 LINN

3avyo QwIU(un.EJJ_.mCO JaVIUvA
- 319vl



11

0°Y S0y w101
05°0 05°0 NOILVIO3Yd30
00°L 00°L 1SIYILINI
S0°0 500 §IXVL ONV 3ONVYHNSNI
0L°0 0L°0 ~ON.LNOD NOILNTIOd
0£°0 0£°0 av3aH ¥3A0 31440
05°0 05°0 JONVNILNIVIN
09°L 09°1 S33IA0 NI

JONVIYVA 40 NOISNVAX3 278VINVA 1390N8 WNLOV JYIN3D 1500

1500 a3xid

(Aep Jad sae| -ul *sy)

m - 3avl



12

. TABLE - IV
COMPARISON OF GRADES-PRINTING PAPER
“(Production & Profitability)
UNIT GRADE GRADE GRADE GRADE GRADE
A B C D E

Average Daily Production Rate Tons 125 120 120 115 110
Record Daily Rate-One Month " 3700 3400 3420 3300 3170
Record Daily One Week " 880 850 860 800 800
Record Daily One Day " 130 123 125 118 115
At average Production Rate
Fixed Cost Per Ton Rs. 3240 3375 3375 3522 3682
Variable Cost Per Ton Rs. 6300 6500 6608 6800 7200
Total Cost Per Ton Rs. 9540 9875 9983 10322 10882
Sales Realisation Rs. 11500 11750 12000 12500 13000
Mill Profit Per Ton Rs. 1960 1875 2017 2178 2118
Overall Profit Per Day Rs. 245000 225000 242040 250470 232980
Profitability Ranking Il \Y 11 , I v
At One-Month Record Rate
Overall Profit Per day Rs. 236307 190060 210558 221980 207846
Profitability Ranking I % 11 ’ 1 v
Al One-Week Record Rate .
Overall Profit Per day Rs. 248663 232536 257386 - 246400 257829
Profitability Ranking - Il -V 11 v I
At One-Day Record Rate
Overall Profit Per Day Rs. 271050 240711 269000 267624 261970
Profitability Ranking I -V 11 111 v
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TABLE - IV

COMPARISON OF GRADES-KRAFT PAPER
(Production & Profitability)

UNIT GRADE GRADE GRADE

GRADE GRADE
A B C D E
Average Daily Production Rate Tons 140 135 135 130 120
- Record Production one month Tons 4410 4250 ~ 4100 4000 3650
Record Production one week  Tons 1030 990 960 940 850
Record Production one day Tons 147 142 140 135 125
At average production rate Rs. ‘
Fixed Cost Per Ton Rs. - 2693 3000 3000 3115 3375
Variable Cost Per Ton Rs. 5700 5800 5863 6000 6500
Total Cost Per Ton Rs. 8593 8800 8863 9115 9875
Sales Realisation Rs. 9400 9600 9700 10000 10750
Mill Profit Per Ton Rs. 807 800 - 837 885 875
Overall Profit Per Day Rs. 112980 108000 112995 115050 105000
P.rofitabili&y Ranking I IV II I \Y
At One Month Record Rate '
Overall Profit Per Day Rs. 138915 133308 119447 128267 112055
Profitability Ranking I II IV I Y,
At One week Record Rate
Overall Profit per day Rs. 139491 132377 121234 132137 111107
Profitability Ranking 1 II Iv Il v
At One Day Record Rate .
Overall Profit Per Day - Rs. 150000 134614 132160 135000 126250
Profitability Ranking I 11 v 1| %
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TABLE - V

TYPICAL ESSENTIAL OPERATING STATISTICS

1.

4.

CHIPS
1.1 Bamboo - Bulk Density BD Kg/m3 190-220
1.2 Wood - Bulk Density BD Kg/m’ 225-250
1.3  Average moisture % 10-25 '
CHIPS _SIZEV DISTRIBUTION
L
- 40 mm - + 35 % 4
- 35mm-+25 % 12
- 25mm- +15 % 50 v
- 15 mm - + 10 % 22
- 10mm -+ 5 % 10
- 5mm - + 2.5 % 2
DIGESTER
3.1 Chips charged/Blow Tons 18-20
3.2 Active alkali as Na,O % 14-17
3.3  Fresh chemicals used % 10-12
3.4 Chemicals recovered % 88-90
3.5 Causticity % 80
3.6  Sulphidity % 20
3.7 Active alkali conc. as Na,0 g/1 95-110
3.8 Unbleached pulp yield % 46-49
3.9  Chips to liquor ratio - 1:3
3.10 Digestion temperature oC 165-170
3.11  Stem consumption/ton pulp Tons 1.8-2.0 -~
DIGESTER CYCLE
».
4.1  Chips charging Min 60 .
4.2 - Liquor charging Min 30 '
4.3 Time to 165°C Min. 120
4.4 Time at 165°C Min. 60 - 90
4.5 Blowing Min. 15-20
4.6 Contingencies Min. 10
WASHING
5.1 'Pt'le freeness °5R 15-17
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5.2  Dilution factor : Kg/ADKg 3.0-3.5
5.3  Washing chemical loss ,
ac Na,50,/Ton AD Pulp washed. Kg 15-25
5.4  Pulp permanganate No. 20-22
5.5  Con. of black liquor °T}W & °C 14-18 (80°C)
7-9

5.6  Weak B.L./ton unbleached pulp. M

PULP CONSISTENCY AT VARIOUS PROCESSING STAGES

6.1 From Digester at Blow % 10-12

6.2 At Blow tank outlet % 3.5-4.0
6.3 AT knotter inlet % 0.9-1.0
6.4 Brown stock washer vat: % 0.8-1.0
6.5 ' Brown stock washer mat % 10-12
6.6  Centrifugal Screen inlet % 1-2
6.7 “Centrifugal cleaner inlet % 0.7-0.9
6.8  Pulp thickener mat % | 10-12
6.9  Chlorination tower oo % 3-3.5
6.10 Alkali reaction tower % 10-12
6.11 Hypochlorite reaction towers % 10-12

REACTION TIME AT BLEACHING

7.1 Chlorination tower h 0.75

7.2 Alkali reaction tower h 2.0
7.3  Hypochlorite reaction tower h 4.0

7.4  Chemicals used:

7.4.1.  As chlorine % 14-16

7.4.2. As Caustic soda _ % 2-3

7.4.3. Lime % 10-12
7.5  Pulp brightness, 1SO % 78-82
7.6  Pulp viscosity cP 9-12

PROCESSING L.OSSES

8.1  Bleaching | % 8-10
8.2  Screening and cleaning % 3

8.3 Washing , % 0.5-1.0
8.4 Knotter screens | % 2.0

8.5 Chipper House % . 4.0
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9. RECOVERY

9.1
9.2
9.3
9.4
9.5
9.6
9.7

9.8
9.9
9.10

Steam generated/ton solids
Lime/Ton Caustic soda

Salt Cake/Ton sodium Sulphide
Average reduétion

Recovery efficiency

‘Sulphur recovery

Total chemicals charged
As NaZO to Digesters per

ton of unbleached pulp.
Ave. Cal. value of B.L. solids
Furnace oil/used ton solids

Ratio of brganics to inorganics
in black liquor solids.

10. POWER HOUSE

10.1 -
10.2
10.3

“11. MATERIAL QUALITY CONSUMPTION PER TON OF PAPER

11.1
11.2
11.3
11.4
11.5
11.6
1.7

11.8
11.9
11.10
1111
11.12
11.13
11.14
11.15
11.16.
1117

Steam/ton coal
Steam/ton furnace oil

Power generated/ton steam

Bamboo and wood Airdry
Bone dry chips

Cooking chemicals
(Zhlofine for bleaching
Caustic soda for bleaching
Lime for bleaching

Salt cake

Lime for chenﬁcélrecqvery
Total solide in black liquor
Alus in paper machine
Rosin

Talcum

Steam

Coal

Fuel oil

Power

Water

Tons
Tons

Tons

Kg/ton
GJ/T
Ltrs.

Tons
Tons
KWH

Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Tons
Ltrs.
KWHR -
h43

3.4- 3.6
1.1-1.3
0.87-1.1
92-94
90
43-46

340-380
14
15-20

60 : 40

4.8-5.5
13.5-14.0
90-105

2.5-2.8
2.0-2.25
0.34-0.38
0.160-0.138
0.02-0.035
0.07-0.10
0.06-0.078
0.360-0.40
1.6-1.7
0.05-0.08

.0.006-0.008

0.17-0.20
8-9
1.2-1.5
25-40
1150-1300
200-220

L Y
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- TABLE - VI
DETAILED KRAFT MILL QUESTIONS

General:

What is the designed capac'i_t,y of the mill; and’ what are the maximum, minimum

and avérage daily production last year and this year, so far?

Where -are the bottlenecks of production in the mill? What is planned to-

remove them?

Is there any five year or long-range plan for cost reduction, quality improve-

ment, and new process development?
How many shut-downs were there during the last two years?
a) Planned b)  Unplanned
What size is the maintenance crew and how are they split?
A) by trades b) byareas or central ¢) Shift/day
Is there a maintenance planning center?
To what extent is preVentive maintenance practiced?

For every ton of product produced, what are the wood, water, power, chemical

and man hour consumptions?

How does the mill compare with competitors in regard to production qualiLy

and” oﬁerating costs?

‘How much off-grade pulp as a percentage of the production is produced and

what are the grades and pulp sperifications?
What is the number of grades and frequency of grade change?

How many customer complaints were received last year, and how much did

' they ‘cost the Company?
How were the complaints handled?

What is the most prafitable product of the mill and’ what has been done

" to increase the production:of this product?
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Why- is that product most profitable? What needs to be done to increase

the profitability of the other grades?

Is there a policy to either educate or train workers, engineers and supervisors
within the company?

-Can the mill be characterized with regard to productlon emphasns and markets,

loeoo

- La@e volume, minimum number of grades?
- Speciality mill, many grades? |

- Captive production, single customer?

- Unbleached, Semi-bleached, full-bleacﬁed?

- Softwood, hardwood,vsawdust, mixed‘ furnish?

- Single line or multi-line mill?

Wood and Chips:

How is wood brought. to the mill?
Are chips segregated in chip storage?
What control is exercised in blending the furnish?

What chxp screening is available and what is the classification of feed accepts

and rejects?

What happens to the réjevct fines and oversized chips?
What is the nominal chip leﬁgth?

Are problems encountered with

a) Chip damage?  (b) Fines?, (c) Rot?, (d) Chip degredation?,

(e) Fires?, (f) Contamination?.

Are chips blown or conveyed to the chip storage?
Howis chip consumption measured?

Are chips derived from integrated operations or are they produced from logs

on site?

What type of base is used for chips piles? Gonérete? Asphalt?

" What. are the wood species used? Are the species w1dely different in density,
yield or flbre morphology?
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Cookings

What is the li_quor-towood ratio in the digester-Are there any problems with -
liquor circulation?

What is the active alkali-to-wood ratio used?

What are the maximum, minimum and average sulphidity?

What is the target permanganate number and the standard deviation over
a month? How is permanganate number controlled? '

What is the yield?

How is the yield measured or calculated?

What steps have been taken to increase );ield?

Have th.e.re been any problems with fouling heat exchangers?
What knotting system is used an.d how are knots processed?

What is the average percent of knots?

What methods of _-ooking are employed? Batch, M & D etc.?

Is chip packing used? What tyf:e?

Washing, Screening and Cleaning:

How many stages of brown stock washing are there?

What‘ is the Baume of the filtrate from each stage?

What are the sod;';l losses from the last brO\;vn stock washer?
How is it measured?

Is foaming a problgm and how is it handled?

What screening system is used?

Are the rejects refined? Ié good fiber‘refined with the rejec'ts'?

What is the percent screen rejects on average?
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Is screening and cleamng carried out on the unbleached side or the bleached
side?

Are there any outstandmg problems in these areas? Is shive carryover to

the bleach plant Avithin acceptable limits?

What is the consistency to the primary screens and primary stage cleaners?

How much fiber is sewered?

Are there special types of dirt that cause problems? Fly ash Bark? Conta-

- minants, such as rubber or plastic'?

Bleach Plant:

What is the bleach sequence and why?

Are there particular problems with: a) Scale? (b) Pltch7 (c) Shives? How

are these probles dealt with?

Is viscosity monitored as a control variable?

‘What is the overall shrinkage in bleaching? -

What is the chemical consumption per ton of pulp in each stage?

What targets are used for control, and within what ranges can they be con-
trolled?

Is automatic control used? ORP? Chromatic senser?

How much recycling or water conservation is practiced in the bleach plant?
What is the steam and water consumption -per ton of pu’lp produced?

What type‘of equipmzant is used?

Any special maintenance or corrosion problems?

What are the retention times in each stage?

| Is stock blended before bleaching?
Paper Machine:

What type of refining equipment is used?
What is the headbox consistency and temperature”

What isthe w1re pit PH and acidity and type of control?
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What is the AD peréent after each préssﬂ section?

How fast is the machine running? |

Are there aids to production, e.g., drainage aid or steam showers?
Is there a sheet cooler?

Is any allowance made for brightness reversion?

What happens-to the brt;ke?

What "is the water removal efficiency of the dryer?

- How frequently are routine quality control tests carried out?

What are the reproductibility and accuracy of each control and laboratory test?
What is the average quality of each grade of bproduct during the last two years?

What pulp is off-grade, how fast is action taken, and what is done to correct’
the fault?

What is the water, steam, power consumption?

What is the volume of effluent 'd'ischarged/ton and the fibre loss?

- What measures are taken to minimise this loss?

Black Liquor:
What is the frequency of required evaporator washouts?
a) Scheduled? - b)  Unscheduled?
What is the % solids Lo Ist effect and its variability?
Is the evaporator equipped with fiber filter? Check operating difficulties.
What is the evaporati.on‘efficiency, kg. wate‘l~ per kg. of steam?

High or low? Why?

*Is the recovery equipped with a direct contact evaporator: If so, what is:

a) % oxidation? (b) % solids in, % solids out, % of rated throughput?

Specify - furnace liquor conditions: a) Flow (LPM)? (b) °C (c) lv<g/m2 : (d) %
solids? (e) nozzle and number? (f) Liquor heating value and range for last

six months?

Specify furnace combustion conditions: (a) Total air flaw (range)? (b) excess

air-% 0, trange)?.

Have lower furnace wall tubes been provided with special cladding or studs?



21

Is wall tube condition rountmely monitored for: (a) internal corrosion (rate
of corrosion)? (b) External corrosion (rate of corrosion)?

What is corrosion history?

Is a burner safety system applied?

What is % reduction in smelt?

Is there a history of smelt/water explosions?
Is thére a deposition history of upper furnace? What is the present condition?

Is there a program for soot blowing steam?

Furnace efficiency: heat to steam(Cal/total 'cal to furnace)?

Estimated solids recirculation load through the precipitator (% of fired solids)?

How estimated?

What solids per ton of pulp are handled by the recovery system on the average?

Is there a significant difference between grades?
Causticizing and Lime Kiln:

What is the total titratable alkali in wash and green liquor?'

Any problem with dregs settling rates in the green liquor clarifier? Are settling
aids used?

What is the consistency of thev dregs washer rejects? What is the soda loss?
What is the causticizing efficiency in the slaker operation?

Are there any problems with lime mud settling?

Any problem with the lime kiln? Ringing or balling?

What is the oil consumption (Cal value) per ton of lime product?

Is there NaCl buildup in the liquor system? (Applles to coastal mills). How
is the NaCl purged from the system"

Mlscellaneous
\

What is Lhe efficiency of the Hypo Plant?

What storage capacities are available in the mill to act as a surge? (a) Weak
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“black liquor? (b) strong black liquor? (c) Green Liquor? (d) White liquor?
(e) Brown stock}(f) Ble—ac’héd'stock? - T

What is the quality. control scheme for th‘e"mill?_ When was the last time this

was reviewed?

How much process data is generated "for the record" and how much is used

for control?

Are there any plans to install computer. or analogue control loops in the mill?

Are there any items of special interest, or peculiar to the million question?
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