As the immediate steps to realize expansion of No. 4 machine, the fol lowing must beé parsucd;

a) Unit 1 produces cigarelle papér to compele with imported cigareite paper. Efforts musl
' be made to lmproxe the production technologies and to expand the sales outlet.
b) Uml H must plan increase of production after reéducing the production of non- profitable
grade products and stabilizing the paper quality. The excess of production capacily thus
reatized should be used for middle grade cigaretie paper production.

392 Locational Conditions

PPM is located aboul 150km fsom Jakarta, about 30km from Bandung and about 1,000km from
Surabaya. Although this location is not as advantageous as most private paper mills are, PPM
is more favorably located than othér government-owaed paper mills are.

* The selling district varies by paper (ype, but roughly, products of Unit I are soldin the metropolitan
area and products of Uit 11 are sold in ceatral Java. ~The breakdown of Unit I product selling
district is 58%% in Jakarta area, 25% in Bandung area, 11%% in central Java, and 6% in other areas.

Since the majority of Unitl 11 products are cigarelte paper, they are sold in central and eastern
Java where most of the cigarelie manufacturers are located. Since the selling price per kg of cigarelte
paper is high, differences of transportation cost can be absorbed by the selling price.

Since Padalarang is close to Bandung, PPM has the advaniage of using the Institute Of Fibre
Technology for quick testing and research. This institule must be actively used for testing of develop-
ing products.

3-9-3  User Configuration

Due 16 the purpose of mill establishmeat, Unit 1 sells the products to governmental and municipal
organs. The breakdown of users is t0%s 10 governmental offices, 70% 16 agents and dealess, and
20% to convertess, but more than 50%s of eid usess are govesnmental organs. The largest user
is Perum Perce Takan Uang Republic Indonesia (Government Securily Printing Cornpany) and
this consumes 30% or more of Unit 1 preducts. .

The main agenl is P.T. Margono Dian Graha, who handlés much of cigarette paper as well,
The usezs of Unit Il products are cigarette ¢ompanies which form one of the very imporiant in-
dustsies in Indonesia. Because of quality problems, Unit 11 products are not sold to the thi ree largest

cigarelte manulacturers, and the sales are limited to small to niedium cigarette manufacturérs,
most of which are Jocated in Bandung, Semalang and Kudus areas.
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3.9.4 Equipment and Cost

)y

Q)

“The characiénsuc pomis of Unu l as evalualed frém the v;e“ poml of sales are lhal it has

s!raw puip makmg equ:pmenl and is su:table for small lol produclson On the éther haud
‘ |ls produchon cost ;s Iugh

It is estimated lhal the production cost is szoo/kg h:gher than compemo:s, companng
the ¢ost on the same preduct. Therefore, Unit I must produce specnalucs that make the best -
use of the equipment.

On the finishing process, the following improvemenis are necessary (o raise the image of
the pro-_duct. ,

a) - Widet spacé in the product warehoute : -
b) Complete pavement of the flodr of finishing plant and product warehouse -

¢} Improvement of (ransporiation equipsment (instatlation of clamp forks, for example)

d) " Beéttéd product handling (The current handling danrages the preduct too much.) - -

- ¢)  Driving out of poor packing materials (The packing ktal' t paper easaly breaks, the platés -

for bale packing are not uniform, eic.)

f) Improvement of pallet and bale legs 1o facilitate the handting
g) Beiter looking labels :

Unit } has no serious problem with the equipment (0 pradude cigarelle paper. The produc-
tivity is about ten tons a day, which is not bad on an international comparison.

However, a quality guaranteg system mﬁsl be_ established as quickly as possible.

Unit I has no equipment to produce rolled paper, and the current product cannol be sold
for use for machine rolled cigarette which is increasing in the market.

Additional finishing machine and slitter are absolulely necessary. Since Unit i1 has the ground-
work in competing with impoited paper, we cerfainly expect that it changes the production
and sales [0 compele with imported paper by improving the manufaciuring technologiesand -

. quality control system.

39.5 Quality Evaluation in Market and Selling Price

Table 3-9-1 shows the product prices of Unil |, and except for HVS thete is no objective to com-
pare the price with. Theee is a large difference in the quality between items that aze profitable
and not profitable. We hear that Perum, governmental organ, evaluates Unit 1 praducts lowly
and users say that almost no paper is produced to the spevifications. The basis weight, paper
thickness and sizes are always varied and the paper always contains sfains.
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The number of sheets per ream is not steady, or less than 500 in most cases. The designation posi-
tion of the watermark is shown in the reverse way, and thus there are many complaints.

The prices of Unit IT products are shown in Table 3-9-1, and these prices indicate that products
are sold aboul Rp1,000 per kg lower than imported paper. Also, there is a weight loss of about
8% in the basis weight (24g/m? on imports and 26g/m? on PPM products).

For all these reasons, the establishment of production and control technologies to compete with
imports and establishment of sales outlels are required as quickly as possible.

Table 39-1 Sales Price of PPM (1984 Budget)

Unit 1 Brand " RpfKg * Unit Il Brand RpfRim
H.Y. Offsct 8n Silver Bird 6300
B.V.S. Export o33 Golden Bird 6,500
Cyclosiyle 671 Eagle Bird $,500
Mailzegel . 2,158 Fagle Bird Special 11000 — 12,000
Bandrol €0g ' 2027 = = :
Reform 933 linpoﬂed from France 12,000 — 15,000
SPR. 2,133
" Chequé Note _ 951

Kertas WaterMark 1659
Post Wesel 824
Kariu Post Y1)
Dooi Shg 915
Bank Post 861

Sigarel . 1,191

'Cdu\j&fﬂuré - 64_4
Hvo! SOg S Bk}

" 200g o 363

HV.O.Biutuz 70g 295
Kraft Coklat 43¢ 316
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396 New Products R'eéommended fo'r the Tirrfe' Beiﬁg .

We recommend that the production of non- proﬁlab!e iterns of Unit 1 be sequenually changed
to pIOdUClIOR of middle grade -':lgaretté paper. . o .

As o Unit 11, we think i€ impostant that it caih produce grades that can ‘compete with imports
and machine rolled cigarette paper.
3-10 Investigation of Specialty Paper

In 3-3, we listed 0il-proof paper, paper for lammation, COmpuler form paper and cugareue paper
as recommendable items. This clause describes these items and NCR

3-!0—i Conputer Form Paper

‘Theré are sevetal types of computer form paper, 52 3g/m?, 64g/'m2 104. ?g/m? I27 Qg/m2 al’}d_
lS?glm? and the common 1ypes are 52.3-64g/m?.

Theie ate (wo types of colors, solid {white) and colored, and the majority is in solid. In Japan
the quotation of bas¢ paper is ¥270—280/kg, and since lhe compuier form paper quotation is
80%% of that, the price in Japan is Y216 to 224/ke.

The price of imported form paper is about Rp1,700/kg including 70% of tariff and ¢ommission,
and il is a high price grade for wood-free paper.

Smce this paper has a rather high growth rate, we recommend that the paper be tnally made by
both mills and the two mitls be made ready to start any time. We recommend that BRPP produce
the fosm paper in the category of 52.3 to 64g/m? and PPM 104.2 to 127.9g!m!.

The papermaking conditions are rather severe on (1) expansion/shrinkage, (2) dust gﬁd:crfaS:c.
(3) uneven thickness and (4) core ¢vush. The size of paper for mounting ranges widely from 8.6
inches to 18.2 inches.

3-10-2 Base Paper for Laminalion
Various types of paper like pure white machine-glazed paper, fine paper, one-side coated papér,

glassine paper, separate paper, and kraft paper are used for lamination depending on the usage.
We are recommending fine paper as a lype that can be produced by both of BRPP and PPM.
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The basis weight of fine paper ranges from 40 (o 80g/m?, and it can be used for either prin-

ting/writing or famination, In using it for famination, at least one side should be glazed, and since
itis used for foodstuff wrapping often, all virgin pulp must be utilized. The base paper is laminated
with an alumir‘)u‘m film, pol;.'ezhylene or OPP or aluminum is vapored on it.

T he price of base paper in Japan is markel price Y200 per kg. The export price is about Y185/kg,
FOB Japan, which comes 1o about Rp1,500/kg when sold in Indonesia.

Depending on the usage, either domestic or imported paper is used and the ratio belween the two
" i$ unknown. ¢

The following precautions must be paid when making base paper for lamination:

No dus!
The lhlc‘kness musl be umform
A certain suength is necessary since it is prmssed from roll to roll.

Also, the paper mill must consult with the laminator on the requirements of paper in advance.

3-10-3 0i!-pmof Paper (Similar Greasé-proof Paf)et)

The moésl of them, a papes which has been sold as named grease-prbof paperin i ndbnesia markel,
be seemed oil-proof paper. Therefore, we would like to explain the oulline of oit-proof paper
as recommendable items as belows.

Oil-proof paper is made in the material furaish combination of fiac paper but added with oil-
proof agent. Since the papes has a oil-proof effect, it is used for wrapping or bags for bread,
doughnuts, fried bread, or fried food in which edible oil is used.

At present, Indonesia imports mosi of the oil-proof paper from C.hina Japan, Taiwan, and West
Gerniany, The oil-proof paper from Chinais low-priced, those from Japan are priced higher and
those f rom Eumpc are priced hlghest

The pnce of oil-proof paper is aboul Rpl 260 per kg, which is aboul twice as high as that of
general wood-free papér.

There ate two basis weights; 38g and 402. Since oil-proof paper is much used for wrapping of
‘popular food like bréad and fried bread, the paper is sold o small to medium-sized feodstuff

processors, and nalurally the paper is sold in the flat form (75> 100) mostly.

AllhOugh it is conceivable that the share of oil-proof paper will be taken by CPP and others gradual-
ly, the demand will stightly increase in the sense of absolute quantity.
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3-10-4 NCR

The custonis clearance for import ol' NCR in lndonefna for 1982 is 372tons, and !he quanuty :
of unpon may be interpreted as the' quantity of consumplion. However, dunng 1982, Japanese
customs clearance of NCR for expor( to Indonesia was 1,896. 2tons (inv: estigated by Japan Papes
Manul‘aclurers ‘Assoctation), and we think that the statistics of the Indonesian sidé is incorrect.

When smuggled NCR and NCR imported from countries other than Japan aré calculated; the .
demand exceeded 2,000t0ns even in 1982.

In the coming ieén years or $0, an increase of demand of 5% per year is éxpecied. Pusakaraya
Co. introduced the coating technique from West Germany and starfed the production in 1933.
The daily production capacniy is said (0 be $t/7d bul the aclual coating is 31/d, with sur¢ expecla- -
tion of reaching 51/d by the end of this year. This is equivalent (0 1 LS00t /y. Since the targel is
10174, or 3,0001/y, the demand in Indonesia is exceeded by the producl:on of Pusakaraya only
Ciwi Kimia has also determined o obtain a hcense from the Umled States, and lhe compan} m[l

start the production in 1984,
There is inforntation that Pakerin will start the production of NCR in the near future. In addi-
tion, we hear thal several prinling companies are planning production. Accordingly, the plan of

PPM and BRPP starling the NCR production at this point is a plan that neglevis the actual situation.

In addition, production of NCR bears the following risks: .

a. Development of base paper

b. A capsule production unit must be installed anew.

¢. Coaling equrpmenl must be installed.

d. It takes at least two years before Items a, b, and ¢ are compleled o

e. The production capacily of two years later will substantially exceed lhe domesuc démand.
f.

Even if the production is in excess, exporting NCR would be difficult because of the licens-
ing arrangeément. : . .

Even if it could be e\porled there is simply no prospect of mnmng the compenuon with
advanced countrics (Japan, USA, West Geyrmany)in the quahly, price and producllon scate.

g. Extreme care is needed to liansport NCR since the NCR color develops w hen a shock is given.
The handling equipment, packaging and transporiation system with shock pre\ ention effect ‘
are needed, and the current handling of PPM and BRPYP is not suitable at all.

This is especially serious lo BRPP since it is away from large consumption areas of Jakarla, .
Surabaya and Semarang, and to lransport NCR for such long distances is not normal.

h. The price obtainablé for NCR is about double that of the base paper.

i.  Wehave obtainod product samples of Pusakaraya and oonducled aco!o:mg test. The cesponse
is not quick, and anyone who has used BCR of advanced countries ténds 16 dislike the’
Pusakaraya product.
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Thus, the mill will have to casry much risk on the production and sales of NCR final products.
Therefore, even if steps could be taken for development and production of base paper for NCR,
we cannot recommend PPM or BRPP stasting the vertical production of NCR up to coaling.

With regard (o the development of base paper for NCR, Pusakaraya uses imported base paper
for their production of NCR at present, and it fooks as if satisfactory NCR cannot be made out
of base paper domestically produced under the cusrent technology. Therefore, we recommend
that efforts be made to develop such base paper, thereby raising the demand in this aspect.
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CHAPTER 4 CURRENT SITUATION OF BRPP MIL],

4:1 History

This mill was established in 1962 for production of printing/writing paper out of bamboo pulp,
and the production started in 1969.

The inilially designed capacity was 301/d. ‘The bamboo material became scarce and in the early
- pari of 1974, the mill had to start using additional materials like pine and broad-leaved trees,
and al present, bamboo material shares only 10%.
In 1976, the inprovement program had been implemented, and the production was increased from
301/d to 451/d. A1 that time, the elecirolytic facilities were newly installed and the mill started
producing chlorine and caustic soda for bleaching by itself.
This mill was constructed out of the Japanese reparation for Wosld War 11, and the refationship

with Japan has been close, with assistance rendered from the Japanesc government and private
CONCEINS., - .

4-2 Location: Banju Wangi Cily, East Java
4-3 Area of Mill: 50ha

4-4 Sales Amount

(Unit: ton)

1979 | 1980 1981 1982 1933

Paper 11,274 } 10,245 | 10,579 | 10,663 | 10,431

Notebook{ 1,397 | 1,471 | 1,899 | 1,280 | 1,461
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4-5 Number of Employces and Managenient System .
4.5-1 .Numbe: of Emiployecs: 735 persons (as of 1934)

4-5-2 Managemeal System: The management system is shown in Table 4-5-1.

4-6 Major Equipment

4.6-1 Bleaching Planl

Daily production capacity: 30AD:/d

Chipper © Junits :
Digester 2units of 50m? vertical type .
Washing and screen 1set

Bléaching plant ‘ “set of S-stage (C-E-H-E-H) bleaching facilities .

4-6-2 Papesmaking and Finishing Plant
Daily prdductinn capacity: 45t/d of a prinl_ing/wr_i[ing haper as désigh -
Paper maching Wire width: 2,850mm ' .
Basis weight: 45-200g/m?
Speed: 60-250m/min
Finishing equipment 1double cutter
Twinder

4-6-3 Chemical Recovery Plant

Evaporator 1line (5-body S-effect)
Revovery boiler 1set
Cauilicizing equipment Fset

4-6-4 Auxiliary Facilities

Flectrolytic equipment 1set {1,200k\W)
Power boiler lunit (16t/h)
Diesel generator Sunits (1,500kW x 3, 2,710k\W x 2)
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CHAPTER 5 CURRENT SITUATION AND MAJOR PROBLEMS OF
PLANT MANAGEMENT

5-1 Situation of Income
(1) Table $-1 shows the siluation  of income of BRPP. Up to 1981, the operalion brought pro-
fts, but became uwaprofitable in 1982, and the deficit has been increasing since then.
The inactive market is the major cause but the increase of production cost accelerates the trend.

" Major changes on the economic situation in the past several years are as follows:

Devaluation . November 1978: 4252625 Rp/US $
March 1983: 6255970 Rp/US $
Increase of heavy oil price May 1980: 45 + 75 Rp/iit
January 1982: 75 125 Ro/dil
3anvary 1983: 125200 Rp/lit
Economic growth rate 1981: 7.09%
' 1982: 2.25%
1983: 3.00% {estimate)
- Increase of consumer prices 1931 7.09%%
o - 1982: 9.69%
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"+ i+ Fable S04 Tnconié, Production, Seliing Pricé and Major Costs~ * 17 7

ftem 1980 1981 | 1982 1983
§. Profit 1.000Rp | 721,060 | 33,105 | 502,642 |-1,574936
2. Production ADt}y 12,8713 12,702 | 12,595 14,787
3. Selling price Rp/kg 507 574 576 568
4. Production cost Rpfkg 356 413 | "~ 'sod| 850
Silf}i?féiféﬁ” Rpfkg RN e DR R
6. Repairing cost Rpfkg 4o | s sel 47
7. Depreciation Rpjkg 35 36 .. 4] 38
8. Personnel expenses  Rplkg - 1 9 103 102
9. Others  Rpfkg 36 88 | 121 167
10. Number of employees 1 - 1 71 ns| st
B e o = | raes 11| 1596

5-2  Mill Management

On a mill campaign, everyone niakes efforts 10 achieve a set target (profitability and economy).
In order to have this renovation plan processed smoothly, notl only the equipment renovation
but the mill managements must also be reviewed. The profitability of BRPP can substantially

be raised when the equipment renovation and improved mill management are combined in favorable
conditions.

5-2-1 Production Management = Mass Balance Contiol

(1) The data on the operation and financial maltters is amply available. If the data is systematically
organized by dilference of purposes and used for the field management, the productivily
and profitability will be inceeased.

The existing problems and measurés to be takea are outlined below.

i}  The measurement of daily paper production should be altercd to a system of measure-

ment of finished paper production (AD1/d) instead of the existing system of paper pro-
duction (ADi/hr) on teel.

ii) The meaning of various efficiencies should be made clear.
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i} Improvement of the various efficicncy standard figurcs and its firm implementation,
~.iv) . Arrangement and unification of calculation on goods in-process (including discarding).
v) Reinforcement of production control departnient

vi) Further promotion 6f QC aclivities

$-2-2  Quality Control

Drop of thé product®s quality may be immediately linked to lowering of the marketing strength,
and the product’s qualily is a very importait conlrol point. At present, SQC (Statistic Quality
' Conlrol) is the first step of the tofat quality control under the leadership of the top managers.
The virtue ofquahl} mnlrol mast be fully ulitized and connecled with productivity i mcrease In
this regard the I‘ollomng actual campalgns are needed

(t) Good communication must be kept between the sa!es department and production depart-
ment, and information ob!alned from users veflected into the product quality.

For example, the quality of competitors produ'éts. frequent color unmatching between each

To1, 100 quick discoloring during storage in usess, elc., must bé 1mmedla(ely fed back fo the
production department.

{2) Onsuch problems as mentioned above, changing of the pulp furnish combination or chemical
 adding ralé must be investigated. '

{3) Countermeasures must be taken to decrease range of valuation of quality,
(4} Induction of system fof improvement proposal.

(5) Induction of small circles activities.

$-2-3 Cost Control

induction of the cost ¢ontrol at the operation site is very effective in increasing the productivity
and economy. The countermeasures for this purpose are described in 5-2-1.

5-2-4 Finished Products Control and Sales Control

At present, all finished products are controlled satisfactorily. So, it is better to give heed 10 the
following points. :

(1)} \Whethes or not this renovalion project is successful depends on the selling of new products.
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@

As described in Chapter 3, the BRPP selling ability to useis is not so powerful ai’ présént.

_So, the sales organization must be improved as quickly as possible and at the same time,

new members must be added to spread more markéting strength,

5-2-5 Maintenance Management

1)

@

)

“

The actual repairing costs are shown in Table §-1-1, and these costs occupy about 886 of
the paper sales price. Usually those typical figures are 4— 5% of the paper sales pric‘e “The
number of maintenance units pér One maintenance department péison is abOul 21, \shlch a
is not a largé number. :

The Io[al stoppage hours of the papet maehme by causés ol‘ meuntenance deparlmenl (mechamc ‘

secnon} was about 190 heurs in 1983, w hlch is abnormaliy long. Upon s[ud)mg all troubles
that have occurred in the last three years, we found many cyclic troubles or repelmon of

the samne (rouble at the same place.-

The folldwii]g are corit-eivab]:e as the Eadie"s'f:c'rr: these troubles.
é) Eack of periodical _n_:pair of facilities

b) [Insufficiency in pursuing trouble causes

¢} Iasufficient repairing works

The sitvation as descnb-cd in the abm ¢ matter sho“s that the mamlenance control conducled

by BRPP al present is only BM (Breakdo“n Maintenance) and not PM (Pre\enlne

Maintenance). Also, a ¢ritical factor that contributes to insufficiént control of 1he maintenande
is that the repairing costs are not ¢ontrolled by the maintenance depaﬂmem itseff. Such a
practice is beyond our comprehension.

5-2-6 Purchasing Managemenl

The quality and purchasing price of logs for self-made pulp and puschasing ch;ps great ly influence
the productin ¢ost. :

)

2)

Q)

Logs must be purchased based on a long-term plan and the quality of logs must be carefully
selected to provide the 1equired qualily to the paper.

The purchasing price must be adjusted according to the water contained in the logs and barks -
sticking to the logs.

The same principle applies to the purchasing of chips.



5-3 Logs for Seif-Made Pulp
$.3-1 Consumplion

The log thsﬁnlplioli in the last three years is shown in Table 5-3-1.

Table 5:3-1 Log Consumption

| Log Purchasing chip BK. BDI Rafe (Estimate)
Year - 1 3 RP/SM ADt | RP/g Loz P.chips | Total
198t N 718215 | 8082 - - 4,205 - 9,358
L }836855 | 8968 2,600 323 4,606 542
1982 N |s7.2655 | 10657 | — = | 3182 - | 923
L |476585 | 8918 9,388 136 3,309 2,221
1983 N |524115 | 7,893 - - 4,006 - 8,862
L 1312925 7,540 9,134 | 315 2334 2,552

Nolé) The bamboo material is divided in hzlf between N and L materials,

The details of above are shown in Table 6-2-1.

The ratio of N and L in sclf-made pulp of BKP rate is about 45:55.
The quantity of purchasing chips for L-BKP is increasing year by year, and in 1983, il occupied
about 52% in the L-BKP rate,

5-3-2  Quality of Logs

The operation of wood preparation has many problems in the aspect of ﬁlﬁp qualily stabiliza-
tion. Those problems are as follows. ‘

(1) The mixing ratio of N and L chips is not accurale, nor is it possible to control this ratio
. correctly with the existing equipment.

) All Ioﬁﬁ‘ and puschasing chips afe coveréd with barks. The ratio of barks is 2 to $% with
pinus and 14 10 15% with purchasing chips. Usually chips for BKP are prepared as debark-
ed chip.

{3) There ate many species used in the chip for L-BKP and that consumplion ralio is not fixed.
The used togs are of smaller size, and also, branches ate often used so the BKP quality can-
not be kept even.
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(4) Use of mangrove wood for LBKP started several years ago. Use of mangrove wood should -
be stopped as quickly as possible for the following reasons,
i} Mangrove wood is not easily cooked.

ii)  Salt contained in mangréve wood damages mild sleel of the dlgesler and couodes blow
tanks. ' ‘

(5) The S\i unit is used to measure the quantities of wood purchase and consumption. This
unit is applied to measure thé wood quantity piled in a ‘volume of Emb. Therefore, in case
6[ calcu?allon of pulp producuon by this umt produchon f'gure is undependab!e and these
s; lower rel!abrmy for farge \anatlonsqu SM unit. Actual \olume (BD: if possible) s]t()u!d
be used to check often by laboratory things such as nioisture c‘fm_lem-in wood, bark ratié). clc.

54 ;;Pféduclion Capacity and Actual Production
5-4-1 General

The approximate capacities (designed or nominal eapacitics as opposed to the actual producl:on)
of the existing equipment are as follows: :

Log preparation plant: - 60%
Cooking plani: 50—55¢%%
Washing plani: 105 —110%
Bleaching plant: - . 95% |
Evaporator plant: 105 —-110%
Recovery boiler: 105 —110%0
Main boiles: 95%%
Recausslicizing plant: 90%

Stock preparation: 5%

Paper machine: _ 80%
Finishing room: 95%

As a whole, the production ¢apacity of BRPP is subjected to the capacitiés of the chemical recovery
process like washing plant (washer), evaporator and, recovery boiler. The rate of chemidal riovery
of BRPP is 65 2 6%, which is extremely tow when compared with the typical rate of 90 16 95%.
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5-4-2 - Actual Production of EXiﬁting
(1) Scif-made pulp produciion

The production of self-made pulp is shown as below. (Details are shown in Tables 5-4-3-)
and 7-1-1) '

Item Unit 1981 1982 -} 1981
Self-made pulp production BDt-BKP/y | 9,353 9,298 | 8,363

Average daily production BDi-BKP/y | 28.9 290 | 289
Recent daily produciion { BDt-BKP/y | . - - 328

| Ratio of self-made pulp to . i R
7 % 83.7 84.4 364

| »hole pulp used ‘ o o 2 I
Ratio of self-made N-pulp % 45.0 41.5 45.2
Ratio of se¢lf-made L-pulp % 55.0 $9.5 548

(2) Peoblems on production
i)  Grasping of the production (yicld) of UKP has not been standardized. -

{Not¢) The quantity of pulp production is measured in the bleaching department only.
The gquatity of pulp {except problem of logs) is almaost determinéd by the Roe-
NO of th¢ cooking conditions. Cooking yicld is deledmined as above result.
Among the (wo, the Roe-NQ is a very important key poiat for pulp production
control that even influences 1the production cost. The cooking yicld is the result
of cooking condition (mainly Roe-NO) and determines the quantity of pulp pre-
duction (UKFP).

i) There is no corcelation between the log unit and pulp production guantily, therefore,
they musl be revised to match as quickly as possible. )
{Note) The correlation factor of the above was aboul —5.7% in 1982 and about —~17.7
in 1983, while the erfor was small in 1981.
ii1) The chemical recovery rate was aboul 65 £ 6%, which is an extremely poor rate.

(Nol¢) The reason for the poor recovery rate is that the cooked pulp cannot be washed
clean enough because of structural defect of the washer. This increases the cooking
chemical loss, raising the cooking chearical cost by about 32 10 33 Rp/BD kg
pulp, and raising the load of effluent.
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)

iv) The amount of speck contained in the paper sheel is about four times as much as that
of ¢competitors® products. This poor résult is caused by use of unbarked logs for pulp ‘
making and improper malnlenancc of the éentri-cleanes pump. :

Estimation of pulp ‘)"ié'ld'

The existing pulp yield is estimated as follows.

Yield at cooking L 43939
~ Yield at bleaching 87.55%
Tolal yicld o 3r41%

The actual total yield in 1982 was 35.9%%, Normally, the above yield is 42 10'45%% as typical
base. The reasons for the lower yield seent t6 be high rate'of bark on logs, high raté of wood
duslt con(ent and high variation range of moisture contént in the logs (mcome !ogs recenlly
arg nol dried enough). :

Evaporalor capacily

The evaporator ¢capacity in Februasy 1984 is shown Table 6-6-3. The major data are as folfows.

Black liquer genersalion in cooking process  Aboult 1.8¢/BDL-UKP
Supply to evaporator - About 1.2 =1.31/BDt-UKP
Unrecovered portion at washing plant About 0.5 —0.61/BDt-UKP

[Evaporator processing, February 1984)

Black liquor solid as inlet ' 20.15%:

Black liquor solid as outlet - 46.60%:

Steam consumption 0.8251.¢team/4.BL -
Evaporalion rate ' 3.57

Black liquor solid 551 BL/24 h -

Fiom the above data, it can be said that the capacily is 551.BL/24 h is aboul the Emit. The
nominal capacity is 44.20.BL/24 h at the conditions 18.5% of intet BL solid and 52%% of
oullel BL solid.

Thetefore, the evaporator operation will be very tight, 'so a weak black tiquos tank must
be installed as a new one to stabilize the evaporalor operalion.



5-4-3 Paper Production

nH

0)]

o

Aciual prod ucl:on

The aclual paper producuon is as follows. Details are given in Tables 5-4-3-1 and 5-4-3-2,

1981

1932

1983

Annual production - ADy 12,702 12,595 11,187
Average daily production  ADY/d 312 365 341
‘Avaitable opération days ) oy 3416 3454 3456
Prodiction rate of HVS % 737 77.6 61.7
Production raté of HVO % 177 10.6 94
Rate of ream vs rolled paper % - 98.1 886
Rate of second grade -

'HVS % 166 13.5 94

Ho % 5.1 9.14 33

"Note: * Thatmarked with * in¢ans as follows:

- A=B-C

A: Available operation days
: Annval days as one year

B:
C:

Kind of paper

Number of tcheduled shuldown days plus number of non-operation with a

justified reasdn 1o count as scheduled {for example, change of the wire cloth,
l'elt and canvas, ¢l¢.)

BRPP produced Skinds of paper in 11 grades in 1981, Skinds of paper in [0grades in 1982
and 6kinds of paper in 18 grades in 1983. On all of them, the major products are HYS and
HVO, and these two occupy 80 to 90% of the amount of products. Especially, the four grades

‘of HVS50 and 60, HVO60 and CS70 occupy about 75 to 80% of amount of products.

Pulp furnish ;‘oﬁlbinalion

The furnish combination of pulp is as follows:

1981 | 1982 | 1983
Self-made pulp/purchasing pulp 84/16 | 84716 ] 86/14
NBKP/LBXP 42/58 | 41/59 | 44756
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(4) Problems on production

)

The problems on production are outlined i in the following.

H

2)

3)

l)

2)

3)

9)

3)

6)

Because of the daily producllon conlrol by the on-reel system, itis dll'l“cult lo due«:ll) :

© ‘grasp the feeling of aclual daily production as finished. As a result, the operaters ¢an
‘not feel encouraged in the productivily improvement such as improvement of the total

efficiency, improvement of quality, and decrease of the consunipiion unit.

Sirice the quality standards and operanon manval are nol properly estabhshed of are
not well obseived, lhe variation of quahly isapt to expand This prob!cm is parucu¥al‘-
ly apparent on such ope:auon as eheckmg of freeness and consn;tency of pulp and ol‘
the flow volumie in process and adjustmenl method of the quantity of chemlcals to add

Insufficient implenientation of periodical maintenance and impropér cleaning of each
eqmpmmt of paper machine due (o shoilage of time.

(Pfoblems on equipment

T he pnmaly ‘refiner in the stock preparauon uses super reftner altached sleel blades.
This refiner is effective in culting the fiber, but ot suitable for fibrillation of the fibérs
to improve the paper properly. Installation of doubtle disc type refiner must be studied.

The flow box and approach system are obsolete and their performance has substantial-
Iy degraded. }f the production in the future is limited o printing and writing paper on-
ly, these equipment may be usable with renewal of pasiial equipment or parts, but the
majority of these equipment should be renewed in order to ptodtice high value paper
in the future. _

The designed speed and actlual speed of existing paper machine are 300m/mm and
240m/min sespectively. However, this paper machine can bé operated at a speed of

-~ upto 350m/min basically, and we recommiead that the eqmpment be partially frénewed

and faster speed operation pursued gradually.

The initial retention rate at the wire part is S0 10 $5%%, which is rather high. Therefore,
the clay yield is lower than the standard figure:. The rew atenng equtpmenl and wire
cloih on the wire part mus! be reviewed.

The moisture content of wel-web at the dry part inlet is 64%, which is rather high.
Therefore, the steam consumplion is 3.1 1/t paper base on the 5eel and 3.621/ paper
base on the finished daily production, both of which are higher than the standard figure.
The reason of higher steam consumplion is low nip pressure operation at the press part.

The eXisting cutter and winder are obsolete and have greatly degraded. Minor sépairing

will not secover the performande accuracy. The cutter and winder must be changed with
new oncs.



5-4-4  Efficiency of Paper Machine

)

)

The contents of using efficiency of papér machine are adequate. However, the classification

‘method of these contents seems to be vnsuitable o exacily grasp the prob!ems on the

prod uction.

Therefore, we have calculated the eﬁ'ﬂency values in our own system, and the results afe
shown in Tab!e 5-4-4.1.

"l“hc actual downtime of the paper machine, breakdown of each causes, is shown in Table
5-4-4-2,

Problems

The stoppage of paper machine for causes attributable to the production depariment was
about 3.5 times frequenter than the siOppage for causes atiribulable to the maintenance depart-
ment in 1983, The major troubles are frequent sheéet break (large variation range of fréeness
and consssfency of pulp and lump of stock) and troubles caused by paper machines. All these
troubles can be substaniially reduced by i improving the equipment and operation procedures.

5-5  Utility Unit

5-5-4  Utility Unit of Exisling Operation

The unit consumplion of steam, electricity and mill water af the existing operation are as follows.

1981 1982 i983

Steam Consumption ton 123,482 127,006 105,661
Unit cons. 1t paper . 97 - 0.1 2.1
Flectikeity | Consumplion  kWh _ 20053115 19,939,263 19,663,643
Unit cons. kWhft paper 15787 1,583.1 16683
Mill water | Consumption m? 5,241,965 4,991,130 4,912,985
Unit cons.  m*[t paper 4127 3968 4168

5-5-2  Estimation of Unit Consumption for Each Process

The above units are calculated based on December 1983 and later months. Resulted ﬁgurcs are
shown in Table 10-6-2.
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Approximale unil consumption of major processes in 1983 are as follows,

TTe—— f. Steam - Eleétricity’
- Cooking plant ' 274 BDLBKP | ' $1.46 kWh/BDILBKP
Pulp plant (excluding cooking p!anl) 2.65 t/BD1-BKP £92 .68 kWh{BDt-BKP
- Botlés : _ _ ) 1.83 ¢/BD1BKP I
Stock preparation - 290.86 kWh/ADI-paper -
Papes machine ' 3.62 {/ADUpapsr $29.20 kWhJADt-paper -

5-5-3  Problems
The steam unil consu mption of papei machiné is fairly high, and the reasons séem 1o be_"t:ii follows.
) The moisture content of wel-web al the ﬂr)'er inlet is as high as 64%. .

(2) Thé peiformance of drainage system is poor and the drain exhaust efficienicy s low.

5-6 Paper Quality

$-6-1 The samples of HVS and CS (including compelitors’ producls) oblamed dunng our stay
in BRPP were measured in the Central Laboratory of Honshu Paper Co and the results
are shown in Tables 5-6-1 and 5-6-2.

5-6-2 Problems on HVS

(1) Sméothness... The smoothness of BRPP’s HVS is aboul 25% poorér than others.

(2) Tensile strength...Lower by about 7% than othess

MD/CD ratio of tensile stéength...Other products; Average 2.25/1
BRPP products; Average 2.60/1

(3} Number of specks...About 4 to 6 timies more than others

The values of (1) and (2} in the above cause !ower'prinlabitil:y to printing compaﬁies, Ih:e end |
users of HVS.

Also, as critical problems that could not be measured al the laboratoty, we discovered thal the
following could occur during storage in a printing company.



(4} Quick discolorment

() Un-'}ﬂa'i'ching color between lots

5-6-3 Countermeasures

{ay i ﬁsz;fallatibn ofasu ﬁe;jca!ende;‘ is reviewed as a method to improve the smoothness. The target
of smoothness is sel 10 70 to 100 sec. -

(2) The following aré reviewed to improve the tensile strength:

a) Change of puip furnish combination and move control of freeness
b) Modification of existing flow box (Target of MD/CD ratio is sel to about 2:1.)

3 To flec:eas'e_ the number of specks, the logs should be barked and the centri-cleaner pumps
and approach system are (o be improved.
4 To i'mbro'\'e.l'ﬁé _dfscolotmenl_ and un-matchi ng color between lots, the pulp should be wash-

ed more thoroughly through the filter of bleaching plant conlirol of the stock preparation
and use of an anti-fading ageal is reviewed.

These countermeasures must definitely be studied.

564 Others

There is no particular problem on CS quality.
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‘CHAPTER 6 CURRENT SITUATION AND PRO-
~ BLEMS OF PULP DEPARTMENT






CHAPTER 6 CURRENT SITUATION AND PROBLEMS OF PULP
DEPARTMENT

6-1 General

The existing pulp plant was designed for 30:\[)! a day and the éperalifm_ started in 1961. Since
then, the equipment was partially éxpanded to increase the production capacity 6 42ADt a day.

In the bégmmng, bamboo avanlable in the surmundmg area was used as the raw material, but
as bamb06 became scarce, wood was mixed, and the raw material used now is almost tfompletely
\\ood It is said that bamboo will nol be available at all in 1988.

Cohiferous tece log (N-wood) and broadleaved (ree tog {I.-wood), both without barking, are made
into chips, and cooked into a digester to make the pulp.

The first basic point to stabilize the pulp quality is to determine and maintain an oplimum com-
pounding ralio of mixed chip, N and L-wood, however, due 10 the restrictions on the existing
equipment, it is difficult 16 maintain a reasonable compounding ratio of mixed chip and 1o con-
trol these quantities. This weak point illy influences the pulping and bleaching, and forms the
main cause for uniform cooking and unstabilized pulp quality.

6-2 Wood Preparation Plant
6-2-1 Capacity

(1) Chipper capacily

Four wood chippers are installed and they can process logs at a sate of 60m3/hr (refer to
Table 6-2-2).

The quantity actually chipped in recent three months {December 1983 to February 1984) as
atotal of the N and L-wood is 16,972.5SM (3,008.74BD1). The breakdown is 10,824.63SM
(1,991.72BDi) of Pinus, 5,744.14SM (971,81 BDi) of L-wood and 403.73SM (45.21 BD1) of
bamboo (refer to Table 6-2-3).

The species used the most in the L-wood is Albasia (2,856.613!\1 —414_19BD1), followed
by Turi {2,112.155M - 128,79 BD1). The quantity of Mangrove used is 576.26 SM (203,42 BDt),
and the volume ratio (SM) in the L-wood is 10.03%, weight ratio {BD1} is 20.93%%. No bam-
boo was used in Januvary and February, 1984.
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Table 6-2-1

Log Coasumption (by Chippers)

Log name bec. '83 Jan. '84 Feb. '84
SH BDt SH BDt sl Bbt
1. Pinus 2,942.17 | 541.35]3,376.09 | 621.20]4,506.37] 829.17
2. Barboo (1/21) 403,73.1 :45.21} .0 0 .. 0 o 0
3. Turi wy| a9s.85 | is5.23| ses.72 | 17.32l1,113.58| 169.26
4. Mangrove (| 199:93 ) 70.57] 62,1 | 21.92| 31422 mo.92
5. mlbasia () 55841 | ‘s0.96) ‘892.65 | 129.43|1,405:55} 203.80
6. Lantoro . (L) 0 - 0] 19%4.12}) 32,{2
Tolal 4,599.09 | 813.3 [4,839.57 | 849.82]7,533.84 1,345.57
SM BDE SH BDEL SH BDL

SM:’

Stere Heasure
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Table 6-2-2 Chipper Performance

i

N6, 1 chipper

No. 2 chipper

No. 3 chipper

No. 4 chippeﬁ

Disc didmeter
No._?f kaives
Hoté} power
Knife sﬁeéd
Capa?itf
Cutt}ﬁg logs

62" (1,575 wm)
6 .
190 kW
'735 Ypm
30 3 /by
N-wood

'Lgﬁge sizg
diameter logs

1,020 mm
6
75 M
480 tpm
10 w*/hc
L-wood -

Small size

diameter logs

- 1,020
6
75 W
480 rpo
10 a3 he
L-wood
Small size
diaméeter logs

1,020 e |
6 ”
15 ¥W
480 rpm
10 n/he
L-wood
Small size
diameter logs

Chipper manu-
facturering
maker ‘

Carthige Co..
USA

Chugoku Machinery Co., Japan

Note:

12 disc knives can be mountéd to No. 1 chipper.

No. I chipper

No. 2 chipper

Ro. 3 chipper

No. 4 chipper

Available con-
tinuous oper—
ating tisme

10 hr

8 hr.

8 hr.

8 br.

Bisk knife
Interval times
of chipper for
knife chang-
ing

Hours for

Once f1-2 days

2 hours

Every 8 hours

1 ﬁout

Every 8 hOUfs

Every 8 hours

1 hour 1 hour

change

Bed knife . . .

Intérvai,tiﬁé L, _ _ . .

for bed knife Once/2-3 Oncefweek Oncefweek Oncefweek

Coe hours

changing - )

Hours for 2 houis 1 hour 1 hour 1 hour
change , .
Timing for A[teg_ii?ish—
change the ¢d of chip- Stoppéd and changed as needed.
chipper knife |ping :

‘Note: Available continuous operating time means the operating tine
from after changiag a knife to neéxt change.
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'fable 6-2-3 Acluai C!npper Operahng 'ﬁme

7 Dec. !983 - Jan. 1983 - Feb. 1984
.CI;:;?'Q‘ “Opeiating - Noa- | Operating ‘Non- | Operating ]  Non-
PPt time . opératisig. | tlme . 6’pé{aling T time ) opfialing
i - time time L time -
hr-min he-min he-finin ht-min hemin | hedln
No.t | nsas | sos00 | 12400 365:00 | 10330 | 47643
No.2 17:30 700:45 000 . | 7400 | 11:00 662:00.
No.3 “42:15 612:30° 16:30- | 70600 | 108:30° | - 467:15.
No.s | 13mas | sieso | 1aso0 | 30800 | 199307 | 23200
Total 315:48 | 209005 | 28930 | 202300 | 4230 | 1838:00
Note:

1. The time for chipper knife changé is not included in this table.
2. The operaling rate of No. ¥ chipped is aboul 27%. :

. 3. Theaverage 0peralmg tate of No. 2, No. 3 and No. 4 duppe[s is about 20%.

(2) Log yard and log storage capacily

The log yard is about a 4.2ha area and its effective storage area is 2.6ha. Logs are catried

into lhe milt by lmcks

The quanm) of logs stored as of \1arch 13, 1984 was 6, 3073\1 which accounts for oniy
aboul 159% of the storage capacity. The quantity of stored N-woaod is for about a 10-day

produciicn and that of L-wood is for about one-month prbduc{ion.

Purchased chips of L-wood are carried in from a nearb)'chip plant by trucks and i mimediately -
ate fed into the chip silo by belt convey or, teaving almost no chips to be stored in the chip yatd.,

in order 16 stabilize the pulp quality, we récommend that an appropnale storage penod of
logs in the log yard is maintained. The period should be at least three months for both of

the N and L-wood, for the following reasons.

1)  Giving seasoning to the logs eliminates reducing the pxlch irouble and bubbling lrouble '

of the black liguor in washing plant.

2)  Uniformity of moisture content in logs, lherrzby slablhzmg lhe cookmg (slabnhzalton

of the quatity, de-.tease of variation on the black fquor sohd)

3)  Maintenance of the stabilized compounding ratio of the mixed chips without being
infuenced by shorl time troubles of log transportation which are outside of the pulp

plart control.




6-2-2 - Compounding Ratio of Chip and Material Yolume Contiol .

nE

@

Compounding ratio of chip

The compounding ratio of chip is almost standardized for cach paper grade {refer to Table
6-2-4). However, chips of N and L-wood from (wo or three chippers and purchasing chips
of L-wood are carried by one belt conveyor and stored in one chip sito. 1 is impossible in
actually to mix the N and L-wood chips as determined ratio at the belt conveyor.

h ‘Ho“e\et ihe total quanmy of chlps lhal are supphed to the d:gesler can be measured by_

the conveyor weight scale before the digester.
Countermeasures 10 improve the mixed chip ratio

On this fendvation project, mixing of the N and L-wood chips musl be micasured in a cor-
reci ratio to stabilize the pulp qualily. Accordingly, we recommend i nstatlation of chip sitos
(150m3x2) and ong belt conveyors, so that N and L-wood chips can be stored separately.

" Chlps I‘ rom under each ch;p snlo should be fed to dlges(ers and cooked sepa:alel) by two -

digesters (N and L chips).

Table 6-2-4 Standard of Compounding Ratio of Chip (%)

Pinus Tusi Mangrove P':’};up':d
Printing papes HYS 50 15 - 3s
_ Waiting paper HVO 50 15 - 35
Litha papet cs 50 - is 3
Packaging keaft paper KRAFT 70 30 - ) —
Drawing paper GAMBAL 70 - - 30

6-2-3 Details of Pulp Log

M

#))

)

The current consumption of the above pulp logs are 45%% of N-wood and about 27 to 28%%
of L-wood, converted into self-made pulp (BKP), and purchased L-wood chips occupy about
27 to 28%.

The kinds of N-wood are fairly constant bul on L-wood, there are ma ny kinds and the order

of consumption quantity varies each time (refer to Table 6-2-1). Furthesmore, the diameter
of almost all 10gs is up 1o 10cm.

The diameter of L-wood for the purchased chips (mostly Lamiozo) is about the same as thal
of ftem (2). In addition, even branches are chipped.
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{4) We think stabitization of the pulp quality is nothing but stabilization of kinds of logs.

Therefore, careful consideration must be always givea {0 quality, purchase, and other rclated
plans for L-wood. ' '

6-2-4  Use of \{angroxe Logs

Use of mangro\e logs must be stopped since lhcy have no menls as pulp logs l‘or the follou ing
reasons.

(i} A mangrove log is difficult 1o cook. The permeauOn ol‘ cooking chemlcals is s!o“ and there
are many knots.

(2) A mangrove log IS very hard $0 lhe life 6f the chlpper kmfe is ab{)ul 50"0 shoxlet lhan with
lhe case of other logs

(3) Because of the <a|l comamed m mangrove logs, malenal (nnId steel) of dlgh{ﬂ' blo“ tank
are damaged by cOTrosion.
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6-2-5 Quality of Log and Purchasing Chips

(1) Ratio of bark on log

a)

Normally both N and L chips without barks aré cooked to make bleach;ng pulp t6 main-
tain the high quality.

At present, most of the logs and purchasing chips which are brought into the mili'aré
with barks. The quantily of barks is fairly substantial as shown in Table §-2-5.

Table 6-2-5 Ratio of Bark in Log Chips and Procured Chips (%)

Procured '
Pinus - chips Turi Albasia Co. H
{Lamtozo) : '

Before screén - 15.4

Alles seréen 20-50 14.5 .6.'6; YR . o

b)

It is desirable that the logs are barked before chipping to improve the pulp quality.

However, barking of logs is difficult in reatily on 1.-wood, most of which are srﬁal:l '
diameter logs. Therefore, improvement of the pijlp quality should be pursued by using
a chip screen, lhereby removing at teast wood dust, '
Barking of logs should definitely be condicted on ‘N -wood (Pinus). This is recom meaded
because, Nirst of all, diameters of L-weood are cornparah\ ely farge, and the bark comes
off during iransﬁoilalion and storage, so bark volume remaining on the logs is rather
low. Therefore, barking work in mill is not so difficult. |

fnfluence of ¢hips with bark to pulp yield

Ordinarily, the rate of bark to the log is within a range of 10 to 25%% as \f\'eig‘-ht, and
this rate is greater on logs of small diameters.

For refefence, we are showing a comparison of cookmg conditions bcm ecn mned chlps
of 8% bark rate and 0% in Table 6-2-6.
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Table 6-2-6  Influénce of Chips with Bark to Yield

N Oreant Digestirig Totzl solid | Total solid

Yietd {7 LB | chemica Total | - UKPL | (UKPt

(8D) ISP R (8D) (AD)

Withoutbark [4561% | $439% | 2655% | 5094% 1.77 1.60
With 8% bark | 4196% $8.04% | 2655 | 84.59% 202 182

(2} Chip size of wood

As shown in Table 6-2-6, the 1atio of bask ia chips after the chip screea is 2 to 5% in the
case of Pinus, 6 to 7% in the case of turi and 14.5%% in the case of purchased chips (F.am-
toro), especially, bark ratio of purchased chips is greater than the others.

On the ¢onditions of 20mm diameter hole pass and 6.73mm diameter hole on, 81.8% or
more of chips are sent 0 the next process afier the chip screen. The rate of chips that pass
thiough 6.73mm is 4.4% on Pinus and 11.4%%s on purchased chips, indicating that purchas-
ed chips contain many small-sized chips.

This dust is cooked in the same conditions as normal-sized chips. Therefore, overcooking
- results on most of the dust, causing lower paper propesly, inceease of solids in the black
liquof and plugging trouble al the strainer in the digester.

Therefore, the ratio of dust must be kept to the lowest possible level. Normally, the hole
diameter of existing botlom chip séreen is 3Imme, and it is assumed that this causes the la rge
rate of dust conlained in the chips after the chip screen. The estimated dust ratio when the
hole diameter of boltom chip screen is changed to Smmg is 3% on Pinus and 8 to 9% on
purchased chips (Lamtoro). in the case of bleached pulp chip, the limit of dust ratio after
the chip screen is 29 in Japan.
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Table 6-2-7 Chip Size Distribution after Screen (%) |

S Procused |- . . I
"~ Pinus .. ¢chips ! - Turi - - Albasia Co. H
(Lamforo) | - o .
0 0 68 | o0 | ss- | -
6213mmON | 956 | 818 | 996 | 944 | -
2.83 mm ON 4.1 9.3 0.t 0.2 -
2.83 mm PASS 03 | 16 03 0.2 -
Total 100 100 100 100 | -

. Note: Oné log ¢ach of pinus, turi and albasia was chippéd for sampling.; -
6-2-6 Purchased Chips

(1) - Quantity of chips received

Since iis use started in July 1981, the quantity of L-wood puschased chips giééuallly incyeas-
ed and, as of 1983, the ralio of purchased chips in the self-made L-pulp was 51.93%%, or
2,521.9BDt in the LBKP conversion. The details are as shown below. Quality of putchased
chips greatly influences the pulp quality, bevause use of purchased chip ratio is high. So,
the quanlity, price and quality of them niust always be carefully watched.

Table 6-2-8 Consur plion of Purch asi:ng Chips

. 1981 1982 - 7 1983
Procured quantity ADI 359996 | 9.388.50 | 9,133.81
BKP conversion BDt 541.91 2,262.34 2,521.90
Ratio fo self-made mixed pulp % 58 24.33 28.45
Ratio to self=nade L-pulp 52 10.53 4087 51.93

Note: 1. Since the use was started in July, the quantity for 1981 is for a 6-month
portion.

2. The reason for difference on the ratio between the procused quantity and

BKP converted BD1 value is that we tevised the data based on annual
reporis.

86



(2).

Review on puschased chip price

" The following compares "_tl'{e price of f)ljic}ias‘ingﬂchi[‘js‘ based on the obtained data of 1983

and the calculated price of the chips supposing that they were produced by BRPP.
a} Purchased chips

The price of purchased chips (Lamtoso) dusing 1983 was as follows:

Price of puichased chips 35.51 Rp/ADkg
Assuming that the average moisture SR
content is 30% - 46.44 Rp/BDkg

b) Se'lf-madechi'ps'.: R | o
i) lLog price - | 4,439.28 Rp/SM

1SM= 167BDke
ST e e : 26.58Rp/BDkg
ii)  Electricily cost and chipping expeises 5Rp/BDkg

i) Sell-made chip price 26.58+5=31.58Rp/BDkg
¢) Comparison o '
Procured chips 46.44 Rp/BDkg’
Self-made chips L 31.58Rp/BDkg

The price of purchased chips is as much as l.d;llimes that of the seff-made chips, and
this is quite a high price.

6-2-7 Working System

m

2)

Number of workers

The number of workers in the wood preparation section is as follows:

Foreman 1peison
Plant éemployees: :
12 persons/shift X 2shifis/day 24 persons
General labors : 15persons
Total 40persons

Review of working system

Since the existing operating time of chippers is about 20 (o 22%,, as shown in Table 6-2-3,
the chipping works can be done by daytime work only.

Also, since this renovation project plans iastaliation of two chip silos (one cach for L-wood
chips and L-wood putchased chips), the labor situation will be easier than the existing one.
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We recommend that the excess workers in the wood preparation section should be assigned -
o olher jobs. The savmg of expenses by the asugnmenl change of \\orkets should be ap
phcd lo expenses of barkmg on pmus logs.

[Reference] Review on workers necessary for pmus barkmg

I

The follmung precondmons are sel

The sequired Pinus wood pulp is 13.21BDt- UKP/d
2.2mYBD1 of Pinus wood is needed. '
The quantity of Pinus wood 1o produce IBDL-UKP is 2.63 BDI
The ratio of bark a!lach mlh wood is 30%.

When barkmg is conduc(ed by labores oné person ¢an bark 1.8 to 3. Sm’/d (8 hours) Whea
a caleulation is made based on 1.8in3/8, the number of workess necessary for the bari.mg
is as follows: ; :

13.21%X2.2x2.63 =76.43m3/d
76.43%0.3=22.93m3/d
22.93 = 1.8=12.74workeis/day
Since the workers are given one day off per week:
12.14% 776 = 146515 (workers)
Considering an allowance of 3 workers, the final number of workers to assign is:
154 13=18 (workers)
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Fig. 6-2-2 Pulp Flow Sheet
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6-3 Cooking Facilities
6-3-1 . Ac_lual Produciion

1)) Annual producuon _ S ‘;

BRPP has l\\o SOm’ (\ olume) dlgesters and both dlgeslers are cookmg N and L mned chips
m a batch systein.:

The aclual producuon in 1983 is aboul 9,000BDt-BKP, \\orkmg for 349 days, and lhls makes
an average dally producuon about 29 BDI-BKP.

The following shm\.s lhe production by N and L classification and Iolal producuon in past
. three years I‘rom 1931 to 1983

'_Ta'bl_e 6-3a|"'Acaﬁal Annuat Production of Pulp

1981 1982 . -1983

BDIfy % BDUy %@ BDtfy %
N BKP 4,20523 | 45 | 3,761.96 |4046] 400631 | 45.2
L BKP | s04765 | 55 | 553572 [s954] 485633 |s48
NeL_ BKP (| 935288 {100 | 929768 |l0o0 | 8B6264 -hoo
N - UKP | 48052t | 45 | 4,29870 | 4046 | 457791 {452
L UKP 5,881.80 55 632553 | 5954} ss4920 |48
NtL  UKP 10,687.01 [100 | 10,624.23 100 | 10,122.11 (100
Working days 368 479 |t 3493

(2) Situation an'd yield of revent production (Dec. '83— Feb.:" '84)

a) The aciual monthly production during Décember 1983 and Februvary §984 is as follows.



Table 6-3-2 Recent Aclﬁal Psoduction

CChip . . .} Pulp - Yield Cyclesof
consumption | production leld digestion
© BDt{ BDt-UKP % Batch

Dec. 83 1,473.010 634,350 43.06 139
Jan. '84 | 1,730430 789,500 45.52 165
Feb. '84 | 2,148,040 | 948,200 ~ 44.18 210
Total 5,351,480 2,312,050 132.82 514

Average 1,783,830 790,680 * 44.38 171.3

* The yield value calculated by Honshu is 42.73%.

b} Aciual yield of pulp
The estimated monthly yietd of pulp during December 1983 and February 1984 is shown
in Table 6-3-2.
€) Cooking lime
The average cooking time during December 1983 and February 1984 is shown in Table
6-1-3.
The average cooking ¢ycle al rosmal situalion is 7.1 batches per day by two digesters
{refer to Fig. 6-3-1).
Since the average pulp production per batch is 4.615 BD{-UKP, therefore the daily pulp
produciion is 4.615x7.1=32.76BD(-UKP.
Table 6-3-3 Actual Cooking Time
Fitling Steaming Reiention Blowing Total
Average somind jggmin. | gy min. 20min. | g h y5 min.
Maximum 30 190 190 20 6 h sg min.
Minimum 30 140 80 20 4 h 30 min.

91




[Estimation of maximunmi produchén capaclly]

It enough steam is supphed lhe capacatles of b?ack hquor heater and black liquor cucula-
lion pump are increased and more cookmg chemléal is used {mcrease of active alkali add:—
tion), the cookmg time could be reduced 16 200 fainutes per batch.

ln such a case, the pulp’ produch(m will be as [ollmss
1 440/200)(2(113 x0.9x4.615=60BDI- UKP/d

So that the raximum capacll) will be 50 to 6OBDt UKP per day

6-3-2 Current Cooking Condilions

The cooking conditions applied during December 1983 and February 1984 are shown in Table 6-3-4.
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' 50}
Dec, 1983 o 13

139 batches 4ol
29 working days
30 | i
z .
20}
_ 4 days/month’
10} _
i 1 o1 2
o_ 1o 1 e[ 7]

1 2 3 & S 6 1 8 9
Number of cooking batches (Batches/D)

50y -

Jan. 1984
165 batches 4o}
29 working days
Bl ?
Z : 6 .
204 5 5 days/month
111 SR
i 3 1
| _ ‘
1 2 3 4 s & 7 8 %
Nuaber of cooking batches {BatchesJD)
SO}
Feb. 1984
210 batches  A4Of s
23 working days
' 301
)4
201 - 4 4 daysfwonth
. 3
10f 2 '
1 1 :
N N

1 2 3 4 S 6 7 8 9
Nunber of cooking batches {Batches /D)

Fig. 6-3-1 Xuabers of Cooking Balches
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Table 6-3-4 Current Cooking Conditions (Dec. '83 - Feb. '84)

A-} (Existibéfl)_

Ttém Curreat actual
1) Cooking géthod ' Mixed chip with kraft prééess
.2) ﬁolg‘ﬂo, Standard 4.0 £°0.3
3) Actifé.;lkali éddition Standard o 17%/8D chip
(Na50) o .
4) Sulfidit} Actual _ija?i.
5)|Liquid ratio - ) Actual 3.2
6) |Cooking yield 44.38% (% 42.73%)
N/L = 45055
7)|Washing yield Standard 981
8)|Bleaching yield Actual 89.34%
9)|Total yield | 38.86% (* 37.41%)
{1982 average: 35.92)
10)|Cooking conditions Recent data ©29.76 BDE/d

of unbleached pulp

{1983 average:

~29.83 BDL/4)

Quantity of chips
filled

10.4 BDt-chipfbatch

Pulp productionfbatch

10.4 x 0.4438

=  4.615 BDL-UKP/batch

Cooking cycles/day

Average

7.1 batchesfD

Quanfity of cooking
liquid required

Liquid ratio:

3.2 10.4 x 3.2 = 33,280

| kgs/batch
Quantity of WL requirved|10.4 x 0.171 x 1000/%1.44 = 19.4172
a3lbatch
WL 19.472 x 1.1 = 21,419 kg
Yoisture content in chip 5,600 kg
Black liquor 6,261 kg
Total 33,280 kg
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Table 6-3-4 (Continuing)

A-2 (Existing-2)

black liquor

{excl. solids in BL
for liquid ratio
adjustment)

613 - ' '
2615 - 1-866 kg/BOL-tKP

8
4

e Item . Curvent actual
11)| So1id materials (BD) | from chips 10,400 - 4,615 = 5,785 kg
© ] in blaek liquor s e 2 .
S - : ' from cooking. 0.27 . Ak % 1 .
chemicals 0,17 ¥ 91-44 % 19.472
cals = 2,828 kg
Total 8,613 kg
12)|Filling content of Chips - 10,400 kg
dlgg;ter Hoistu?e content in chips 5,600 kg
¥hite liquor 21,418 kg
Black liquor: - 6,260 kg
Vapor. exhausting A 5,000 kg
“13) | stock consistency in - 4,615 ¢ '
“Iblow tank - . - 38,680 * 100 = 11.93%
14)| Solid contentof BL
in blow tank (excl. _ 7 ) )
solids in BY for 9,132 x 100 = 25,29%
liquid ratio adjust- 38,680 - 4,615 . .
ceat) - - o ; ;
Solid content of BL 6,260 x 0.2 .= 1,252 kg
in blow tank (incl. 195
sotids in BL for et 583 100 - 28.967
tiquid ratio adjust- ’ - 4,615
cent) ‘
15) |Génerated solids in '
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6-3-1  Pulp Quality

(i)

Quahly

' The quantity of self made pulp in 1983 accounts fos about 859 {about 9,200 BDt/y) of lhe

@

: “hole pulp consumed.

Theref ore, the qualily of papef largely depends on the quahiy of self made pul P and s!ablhza-
tion of the self-made pulp ‘qualily is espeécially important.

The ‘qualily of self-made pulp can be stabilized by stabilizing the l“um;shmg mixed \-.ood
* chips and by mainlaining stabilized cooking conditions.

- Howéveér, it is difficull 1o furnish stablé mixed chips with the current e(}uilirr'le'nf $0 that
Roe No., which is a factor used to judgé the pulp cooking ability, largely fluctuates and

the pulp quality by no means is stabilized.

Roe No.

© The standard value of BRPP for Roe No. of wood chiﬁs 1s 4.0£0.3. The actual Roe No.
* inthe thice months from December 1983 to Febiuary 1984 §54.14, 4.10 and 4.0, as the average

of each month, and they are within the range of standard value.

. However, when Roe No. for each batch is checked, the rate of the Roe No :being within
- the standard value is 31.4%%, 26.2%% and 40.2%% of the total batches in each of these three

months, indicaling large fluctuation of Roe No. (refer to Fig. 6-3 2) The reasons why the
Roe No. has to flucivate so largely are as follows.

a3} The N and L-wood are not mi'_,\‘ed_. properlj.

b) The moisture content of wood is not constanl,

In BRPP, the logs storage period is not long enough, and logs deh\ ered to BRPP slorage
are mixing of dry and wet logs and lhe rano of dry and w el is nol constant.

- ¢} The end of digestion is confirmed by lhe pesson who is in chargé ¢ of cooking, then lhe

pulp is blown,

The variation of cooking degree could be made greater or smaller by differeace of ex-
petience or difference of skill of the person in charge of digestess (refer to Fig. 6-3-3).
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6-3-4  Quantily of Generated Black Liquor

(1) Current situation

Durmg the momhs of Décember 1983 w February 1984, the quantity of black liquor was
gcnerated as following. (Refer to Table 6-3-5 and Table €-3- 6)

Table 6-3-5 Quén'tiiy of Generaled Black Liguor

(Unit: kefBDt. UKP)
Sofids | Inorganic | Estimatcd | Sofids to Solids to
elt!lled from | solid in loss of upb?eached evaporator
_ chips BL solids pulp washer
Dec. '83 1,315 644 Al 1,948 1,205
Jan. ‘84 1,185 586 a9 1,762 1,265
| Feb. "84 1,258 611 a0 | 1859 1,343
Total 3,758 | 1,841 230 | 5569 3,813
Average 1,253 613 A 10 1,856 1,271
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6-3-5  Cooking Chemicals

Quantities of chemicals added

ln a krafl pulp planl generally sall cake (NaZS();) on!y is added for cookmg and no other
- chemicals is added

“in most p!anls, salt cake is ad&_éd ata rate of 55 to 60kg/BDt-BKP, bul in the area where
j lhe comrol of water pollution s severe, the rate is 22kg/BDt-BKP.

The quantity of salt cake added by BRPP as an average of the threé months of December
© 1983 1o Pebruary 1984 is at a very hlgh rate of 398kg/BD1-BKP. The quanlity of salt cake
to be added should be substantially reduced by renewing the washing facitities, replacing
: 1mpropcr mslmments and operalmg under an appropriate load through this renovation project.

; The ac(ual quanhues of chemlcals added in the Ihree mdnlhs of December 1983 to Febrvary
_5 1984 and planned quaniity of this renovation project are as follows. The quantitics of chemicals

to add are all indicated in values converfed to 100% p_umy NaSOy(refes 10 Table 6-3-8).
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() Sulfidity

The average sullidity in the three months of December 19383 10 Februasy 1984 is 24.77%,
24.96% and 24.88% respectively.

Il |s sald ihat “hen lhe efl‘ecme a'fkahmt} is kept cousianl, IS 1o 20%% o!‘ sulf‘dily is the
critical value to delignifying effect and that if the sull"dlly increases (o 25% or hlghcr the
- delignifying effect becomes smaller and the bleaching ¢ffect is also lowered.

Accordingly, the sulfidity must be kept at the Tevel of 20 to 23%, only salt cake {NaiSO,)
is used as the adding chemical and the use of costly sodium sulfide (Na;S) should be stop-
ped other than for really a’n»abrnmmal case.

Ordmanl), salt cake only is used as the adding chemical for digestion i in ksaft pulp plants,
and the operauon is proceedmg under the sulf'du) is kept constan{ in a range of 20to 25%%.

Supposmg lhal caustic soda (NaOH) onl) was tsed without using sodium sulf‘ de (NazS) in
the ;hree months of Décember 1983 to February 1984, the sulfidily is calculated as follows.
, E\cepl December 1983, the sulfidity is within a range of 2010 23%s even ifthe useof sodmm
sulf’de was stopped as shown in Table 6-3-7 and 6-3-8.

Table 6-3-9 Sulfidity and Adding Chemicals

e f{asf- Jan. '84 Feb. '84

| soltcoke toadd 0,500 kg | 22022 | 36071 | 37654
| Sodium sulfide toadd (N2,S) kg | 22759 | 8123 12,328
? Total -~ ° kg | 44,881 44,194 49,982
Consumpiion rate of N2, S % 50.71 18.38 24.66
-NaOH in digestion solution - ke 193987 219,344 274,819
Na, S in digestion solution - kg 63,899 72,943 91,047
Total kg 257,886 292,287 365,886

Sulfidity , % 2478 ‘| 2496 24.88
ooty | s | s | aiss
Chemical recovery rate % 56.96 63.81 70.51

Note: The quanlilies of chemicals used ate the total quantnllea used in one month.
The \alues are shcmn aﬂer comemon mto sodium oxide (Na, O) basis.
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6-3-6 Steam Consumplion

(1) Actual steam consamption

The average actual consumpllon of steam m the lhree monlhs ot’ December 1983 (o February
N _ 1984 is as shoxm be!ov. (Tab!e 6-3 IO}

The estimated steam consumplion when N and L-wood is digested separately is also shown
below (Table 6-3-11).

Table 6:3-10 Actwal Consumplion of Steam o

Inside temperature of digester body

The upper pail of digester body is filled with steam during cdo'king,‘and the iemperature

S!eg.m _ .7 CQnsumed Produced ﬁg;lls::;:}ed Opé_taging 3:2;:3:0 A
pressure steam pulp ulp hqurs sumph on
L kglem® | . v . -} BDLUKP. qamuxp hemin |t
Dec 83 | 90 | 157153 | o435 | 243 | 46900 | - 335
< Jan. 84 9.2 199426 |- 78950 . |. 248: | 57000 | 341 -
"~ Feb. "84 9.5 2,17962 | 95620 " 228 | 759320 {367
Total 2738 569541 [2,38405 720 | 163245 1043
Average 9.3 1,59847 | 79168 239 | s44as 349
[ Per batch - nos { 4615 - - -
Table 6-3-11 Steam Consumption when Separate ?
Cooking N and L-Wood i;Ma_de ; i
.‘:;::-'ﬁ:np“on‘ Cénsurnption | Consumption
for mixed for N“ood : _for L-wood
wood only. only
Steam pressute kglem? 93 9.5 9.5
Steam Average t/h - 349 367 - 3.67
quantity Peak t/h 55 5.5 5.5
Consumplion t/BD-UKP 2139 2.30 230
Consumption i/batch 11.08 1.6 10.6

is usually the same as the saturated stream temperaluce of applied pressure.
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3)

The record for March 1984 shows a fairly targe difference belween the two digestess. The

instrument must be checked correctly. The pressure gauges as well as the thermometer need
checking. K

Table 6-3-12 Digester Tempesatuse

Steém Indicated Indicated
Pressure temperature | VPPEr past tower part
P _ lemperature | temperature
‘ kgfcm? *C °C °C
No. I digester 7.8 173.6 168 __ 160
No: 2 digester 8.0 174.5 168 146

The following must be investigated.

1. Co}npaiisén of the pressure gauge with a standard pressure gauge.

2. Comparison of the thermometer with a mercury thermometer.

3. H lﬂl.ie pressuré gauge is normal, whether o:rnot the gas is discharged sufficicntly must
be checked.

4. I the lower part temperature meter is normal, whether or not the black liquor circulatés
nermally must be chéecked.

Cooking curve

The average values of cooking curve in lh_e thiee months of December 1983 10 Februvary 1984

and the estimateéd cooking ¢urve after implementing this renavation project are shown in
Fig. 6-3-4.

On the graph shd\\ing the actual cooking, the points of cooking start and arrival o the max-
imum pressure are connécted by a straight line, but in actuality, this is a deformed cuive.
To make this deformed curve to as straight a line as possible is the key point to stabitize
the quality. : '

[f the cooking is pi(’)c_e‘éded along the cooking curve when the atkali adding rate and liquid
ratio (water conterit of chips) are constant to the filling amouat of chips, then Roe No. is

kept within a cerlain range, and sample test during cooking by an experienced staff is no
longer necessary.

\\'he’n_chéﬂginig. the cooking conditions, the change must be given to one factor only, and

changé¢ othér factor if the first result cequires it. Bul do not make changes of two or moge
factors concurdently.
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6-37 Proposal for Improvements on Operation

(1) Change of the current mixed chip cooking to separate cooking of N and L-wood. The cook-
- - ing conditions are shown in Table 6-3-15.

(2) The effects obtainanble from this change are estimated as follows.

Fable 6-3-13 Comparison of Mixed and Separate Cooking

 CQurgent -+ Improvement
‘Mixed ¢cooking Separate cooking

. _ - N I
Barks Contained - —
' o Not contained Contained
Yield % 4213 45 43
Steam consumplion | - ; ;

t/BDL-UKP 239 230

Es!iméfed data alter the improvement is shown in Table 6-3-14.

Table 6-3-14 Estimated Yield of Pulp after Improvement

Chip Pulp Number of Yield
. - R A - Yield
consumplion produciion digeslion
N _ BDifd BDt-UKP/d Batchfd T %
N-pulp _ ) 29.356 13.21 29 45.0
LPulp - 372535 16.14 35 43.0
Total - 66.891 29.35 64 43.88
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Table 6-3-15 Estimated Cooking Conditions after Improvement

ok

Item

Independent cooking plan by N and L-wood

1) |[Cooking méthod ' ihdépéndéﬁt cbdﬁiﬁgpkfafffhéfﬂﬁd
| N-wood L-wood

2) Roefgﬁi - 5.5 1 0.5 2,1 2 0.4
i S
) |suiriaiey 20 - 292 20 - 'L}i;_:E
5) |Liquid Eatib ;15 3.5
6) Cookiné yield 45% 431.”7
7) |Hashing yield o -

B 927 92%
8) IBleaching yield :
9) [Total yield 41,4% 39.6%

10)

Cooking conditions of
unbieached pulp

tnbleéached pulp
production

13.21 BDt/d

 16.14 BOL/4

Quantity of filling
chips

10.2 BDt chipfbatch’

10.6 BDt-éhibIbatcﬁ '

10.2 x 0.45

Fulp prod. /batch ‘ 10.6 x 0.43 o
= 4.59 BDt-UKP/batch | = 4.56 BDt-UKP/batch
Number of digestion/day 2.9 tiues 3.5 times
Quantity of liquid 10.2 x 3.5 10.6 x 3.5
necessary for cooking = 35.700 t/batch = 37.650 t/batch
Quantity of WL Teguired }10.2 x 0.17 x 10.6 x 0.16
for cooxing x 93902 = 18.965 x 51902 = 18.563
. mJfbatch ¢ a3fbatch
Weights of WL and water (WL 18,963 x 1.1 RL 18,548 x 1.1
= 20,859 kg = 20.403 kg
Black liquor Rater in chips Hater ia chips
3,492 kg 5,708 kg
Black liquer Black liquor
9,349 kg 10,789 ke
Total 35,700 kg Total 37,100 kg
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Table 6-3-15 (Continuing)

liquid ratio adjust—
ment)

8011d content of BL
in blow tank (1ncl

9,349 x 0.2 = 1,870

B-2
' .Item o N-weod L-wood
11) Solids fn cooking From chips: From chips:
solution {100% solid) 10.2t - 4,59t 10.6% -4, Sﬁt
{excli: solids in BL - : .= 5,610 k¢ : = 6,040 kg
for liquid ratio From digestion From digestion
adjustment) solution: solutfont
- 0.27 0.27
o0.i7 * % 91. 44 017 X 91.44
18,963 . . 18,548 .
x"ijﬁﬁﬁ"" 2,15 kg' -14666— 2,694 kg
Total 8,364 kg | Total 8,734 kg
i2) Flll!ng content of Chip 10,200 { Chip 10,600
digester Moisture con- Water im chips 5,708
tent in chips 5,492 White tiquor 20,403
khite liquor 20,859| Black liqueor 10,989
Black liquor 9,349 | Vapor ex- K
Vapor ex— hausting A5,000
hausting A5,000
Total 40,9060] Total 42,700
. A - kg kg
13)|Stock consistency 4,590 S o4 4 560 a
_ %0.900 * 100 = 11.933 57,700 * 100 = 10.6387
14)| solid content of BL 8,164 8,734
. ¥in blow tank (excl. (40,900 - 4,590) (42,700 - 4,560)
solids in BL for x 100 = 23.03% x 100 = 22.90%

16,989 x 0.2 = 2,198

kg kg
$6lids "in BL for iy :
tiquid ratio adjust- |- 1,870 + 8,364 2,198 + 8,934
went) (40,900 - 4,590) (42,000 - 4,560)
x 100 = 28,.158% x 100 = 28,667
15) gingzétiog pf solids‘ .: ggg - 1,869 kg/ E:ggg = 1,915 kg/
{excl. solids in BL BDL-LX? BDL-Ukp

for liquid ratio
adjusteent)
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6:3-8  Facility Improvements

(13 Stady how to cope with anti-corrosion of digester

@

The wall thickness of digester body is 22mm, but lhefe are places which have partially cor-
roded (15.9mm) in recent severat )ears It also 1ooks that the corrosion proceéds asthe lnme
goes by. The main cause for the orrosion is salt contained in the mangrove wood.

The mlemal prcssure of digester dunng dlgesllon is about Skg/cmz and the dlgesler is m
a dangerous state because of the corrosion. SUS lmmg should be gn €nas qmckly as mssnble

Differénce of lndlcalson between upper and i‘o“er thermometer of dlgestef '

Thereisa dll‘ference in lhe indicated lemperalure between the upper and lower melérs on

_bo!h of No. 1 and No. 2 dngesters The dlfference at the time of the highest lempera(urc

is 8°C on No. | digester and 22°C on No. 2 digester.

* : Since the temperature is a very important conlrol item on the ope;auon the ¢cause must be

¢

found out and counlelmeasures must be lakcn as quickly as posssble
Black liquor heater
a) Black liquor heéater tube

' The tube for the black liquor heater (Iwo heaters) is made of STB, the size is 34 mm
(outer diancter), 3.2mm (thickness), and 3,990mm '_(leng,lh). 148 tubes are used per __hea!er.':
'When compared Wwith a stainless steel tube, an STB fube has shostcomings of scales
sticking quicker and the thermal conductivily degrading quicker. .
Also, all these tubes have beén used for a long time and ha‘vé_degtaded.'They niust be
teplaced now, and if they are 10 be replaced, stainless tubes are récommendable.
b) Capacily of black liquor cicculation pump A
- The black liquor circutation pump has a design capaul) of 3. 2m3/mm X lSm Thc nor-
matl ciccutating rate of black liquer during d:gesu(m is4.810 5. 7 l:mﬁfhr, but this pump

has only 3.84 times/hr actually and that Fgure was (oo low, Acco:dmgl;, this pump
should be replaced with a larger pump of Sm3/minx 25m.

Whea this larger pump is installed, a circulating rate of 5.4 times/hr can be mamtamed
even il the capacity down by no-maintenance is taken into conslderauon

{4) Blow tank

Since this reaovation project plans independent cooking of N and L—wd&d, there oulg'hl'lo
be two blow tanks to separately store the unbleached stock of N and L by instatling an addi-
tional blow tank having the same capacity (150m’3) as the existing one.
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The unbleached stock stored in the two blow tanks is to be sent to the unbleached pulp washer

by one stock pump al an appropnaie furmsh combination of N and L-pulp under propos-
nonate comrol

Our proposai is Lo sepalatel) digest N and L-wood. In order to do this, the line fiom lhe
log preparation o the blow tank must be separated into two,

1

Aﬂer the blow tank, the flow rate is controlled by FRCQ and CRC therefore, one blow
lank must be mslalled anéw.

6-4 Unbleached Pulp Washing Equipmient

641 Existing Washing thifnménl’

)

(2

State of washer

The existing washing machine is a leg type 3-stage washes. Iis size is 2.25m diameler and
Im width. The filtration area is 7.1m2.

Judging from the installed washer height, the theoretical vacuum ft)r W ashmg is 9mAq, bui
we suppose actual operauon is below 3mAq -

Since the air sea! section lo mamlam lhe yacuwm is 1n1prom;ly sttuctured the machme ean
nol maintain the vacuum. A vacuum pump has been installed bul it does not give nrach im-
provement, and the vacuum is extremely low as shown below.

First stage washer 0.85mAq
‘Second stage washer . 1.7mAq
Third stage washer 2.0mAg

Capacity of washer for unbleached pulp (N and L-mixed pulp)

The actual quantities of unblé_ached_ pulp processing in the three years of 1981 to 1983 and
three months of December 1983 to February 1984 are shown in the following.

Table 6-4-1 Annual Processing Quanlity of Unbleached Pulp

1981 1982 1983
Processed unbleached pulp BDitfy 10,682.23 10,619.46 10,122.58
Number of operating days dfy 327.18 32063 306.32
Processed unbleached pulp BDIfy 3299 33.12 3305
Processing per filtration area BDifm*d 4.65 4.66 4.65




‘Table 6-4-2 Monthly Processing Quantity of ;lfﬁbleachea Pulp ,

T — .| Dec.1983 | Jan 1984 | Feb. 1984
Processed unbleached pulp "BDt- | 63435 |--789.50 | 94820
Operating hours . _ hemin 41425 49120 57?-45 .
Processed unbleached pulp - BDI/d 28.83 2122 | 3270
Processing per filtration area  BDtf/dfm? 4.06 383 4 61

.....

The largesl prm;ng on récorg, accordmg to the abme labtes, isd. 6 BDt/d/m? The nos- .

case of mixed pulp. Jto 4 BD1/d/m? seems Lo be adequale, and \alues shonn m lhe abme B
tables exceed it by about 27%%.

6-4-2 Dilution Factor and Actual State of Chemical Loss

(1) Significance of dilution factor

Large chemical loss means a Jarge quantity of seplenishing chemicals for cooking (cost in-
crease). The main purpose of using a washer is lo \\ash the pulp contammg chemlcals and
recover the chemlcals effi cneml)

The el’ﬁcnency of chemical revovery is determined by the dilution factor (using hot water),
and normally it is 2 to 3.

This value is affected by the capacity of evaporator. The ditution factor is calculated as follows:

Dilution faclor
Amount of washing warm water,
_tn
Amount of air-deying processed
unbleached pulp, tfh

- Water content (%)
in pulp sheet

- , . x09
Pulp conlent in
pulp sheet

As areference, a graph showing the relationship between washing factor and chemical loss
is given below.
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Fig. 6-4-1 Saltcake Loss and Difution Facior Relationship

(2) Acival case of dilution factor

"As shown in the table below, the actual valués of ditution factor in fecent thrée months are ‘
negative, indicaling that the washing work of unbleached pulp is abnormal. This means the
majority of cooking chemical loss occurs at the unbleached pulp washing facifilies.
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Table 6-4-3 Actual Valies of Dilution Factor

De¢. 1983 ~ Jan. 1984 Feb. 1984

- Total hr | Total he ;*Tmai: hr
Amount of Bt |'64435 | 1555 | 78350 |- 1593 | 95620 | 1658
processed pulp | A | 71594 | 1728 | 87036 | 1271 {1.06241 | 1839
Waim waler v | 3386 | 817} 3484 {790 | asie | 785
cofsumplion _ _ o S C
?p!!:cmcentration & 12 "2 "]2
in pulp sheet :
Wates content - fy Clge

83 58

in pulp sheet ~ . 5 ) 88
Dilution factor --187 214 1., =233
Workinghour - h 414 h 25 min 491 h 40 min 517 h 45 min

Nofe: The pulp content in pulp sheet is an estimated value.

Causes for abnormal dilution factor:
1) The vacaum of washer is poor and 'lﬁ:etﬁuli) sheet contains excess water.
2}  Water entess the system thsough other than the washer shower pipe.
(3)  Relationship between quantity of unbleached pulp washing warm water and quantity of weak
black liquor sent to evaporator -

Normalty, the quantity of weak black liquor sént from the washing section (0 the evaporator
section is about 1.15 £ 0.05 times as niuch the warm water used for washing of unbleached
pulp. Table 6-4-4 shows actual data related 10 this transaction.

Judging from this data, the operation ia the washer section was abnormal and more water
other than the warm washing water entered the line. This means that ¢clean water other than
the washing water (warm water) was injected into the washer without beinig used as washing

water. The water used by the unbleached pulp washer must be used as cleaning water to raise
the washing effect.
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Table 6-4-4 Weak Black Liquor Sent from Washing Section

to Evaporalor Section

Weak Solids Unbleachied | Solidsfton Warm wate Weak black
black - ~inblack . | pulp ... funbleached consumpti 0', liguorfwarm
tiquor fiquor pioduction | pulp AP ater
_ _m’) 1 6 | (8D1) (kg/BD1) (m’) consumed
IDec.’83 1 3919 | 776442 | . 64435 1,205 | " 3386 L16
Jan. 84 5252 | 991,128 783.5 71,263 3,884 - 135
Feb. 84 6344 | 1,284177 9625 1,343 4,536 140
Total 13,515 | 3051,747 | 2,381.05 3313 11,806 39
Average | S,170.7 11012249 | . 7947 1,271 39353 130

The black Jiquor solid balance of washer is approximately as shown below.

1,856 kef/BD1 )

1,271 kgfBD1 10 evaporator

Solids sent from blow tank

to washer

Washer
1 BDL-UKP

300 ke/BDH Taking oul by pulp sheet

(728 kg/BDt as Na, SO,)

(1,069 kg/BD#t as N2,80,) .~

(178 kg/BDt as Na, SO, )

285 kg/BDLt Runoff and others

(163 xg/BD1 a5 Na, $0,)
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6-4-1 Actual Vatues of Chemical Loss and Chemical Recovery Rate

N Aciual \alues of chemical loss .

The actual values ol‘ chemlcal Ioss On recenl Ope;atlon an: sho*.\n belo\\

The {able shows that the chémical léss amounts o 28 1o 40"0 The standard value of genéral
p]anls is aboul $.4% and BRPP*s chemical loss is extremely high. This largé loss muit be

reduced 16 the general fevel by all means.

" Table 64-5 Tolal Alkéh Quanmy (as Na, 0} m Digeshng Solulu}n

Chemical Dec. 1983 Jan. 1984 Feb 1984

Caustic soda . (NaOH) |- 193987ke | - 219,344 kg - 2?4_,839 kg

Sodium sulfide (N2,5) | - 63,899 - 12943 91,047
Sodium carbonate {(Na,CO;) 28,654 30,007 44,451
Salt cake (Na, S0y) 13,789 16,081 20,224

Total 300,329 kg 338,375 kg 430,561 kg

Table 646 ‘Total Atkali Quantity (as Na, 0) in Adding Chemicals

Chedmical Dec. 1983 Jan. 1984 Feb. 1984
Salt cake (N2,50,) | 22,122k 36,071 ke 37,654 kg
Sodiumsulfide (N&,S) [ 22759 . | 8123 1,049
Caustic soda (NaON) | 78,451 72,451 12020
Total 123332kg | 116,645kg | 120,723 ke

< Rate of chemical loss>

The chemical loss in the theee months is calculated as shown below from the values of Tables

6-4-5 and 6-4-6.
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Table 6-4-7 Rate of Chemical Loss

o 0 ) R ) Rate of
Tolal alkali quanh(y Total alkali quantity | chemical Toss
(as Na; Q) in digest- | (as Na, O) in make-up [v] x 100
; N ing solution; kg chemlcal_s, kg o m
Dec.1983 | 300,329 123,332 41.07
" Jan. 1984 338,375 116,645 34.47
| Feb. 1984 430,561 120,723 28.04

(1):  Total alkali quantity (as Na,0} in cooking solution, kg
(2): Total alkali quantity (as Na,0) in adding chemicals, kg
(2)+(i)5< 100: Rate of chemical loss

_ We hase brough( up samplés of unbleached pulp sheet fron the w asher, tealing them tight-
Iy, and had them analyzed by the Ceniral Research Laboratory of Honshu Papér Co. The
follomng are lhe resu?ts

Table 6-4-8 Sodium Oxide (Na, 0} in Pulp Sheet

Sample No. Na, O content (kg)/BDt UKP
13-3-1984  1.2tfh 47
15-3-1984 _ 10 U h 82 “Average 77 x 4 = 308 kg
153-1984 1.0 t/h 71 (Equivaleat to solid)

[\ieasurmg melhod}

Each samp[e is addcd \-.nh \'«a(er makmg one literasa total, (he water scluble soda portion
is sufficiently transfeered (0 the water fayer, which is measured as natrium {Na) by an atomic
pholo absorptson inethod (Hitachi Absorplion Spectrometer), and the measured value is con-
v erted to Na;() per BD putp

(2) Rate of chémical técove:y

As shown in Table 6-4-9, the rate of actual chemical recovery is in a range of 65+ 6%%.
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‘ Tab!c 649 Rate of Actual Chenncal Recmery
- H
LT ] Des: l9$3 Jan [984 Feb. 1984 |
fQuan'til:y;o'féﬁoking ; VA4 99 w3 3
sofution tsed 2_,7__57..85 m? 3,216.'_1?_@ _4,044;.7.21;5”{; |
‘Chemicals jn cooking
solution (as Na, Q) o _ ) L 5
. Caustic soda (NaOH) | 193987kg | 219344 kg | 274339kg |
Sodium sulfide  (Na,S) 63,899 | 72943 9 047 o
Sodium carbonate. | aoves | anans
ol2;COsy 28,654 30007 44 452 :
Salt cake ™N2,50,) | 13,789 16081 | '2'6,’}.24 '3
. - Sublotal . 300,329%g | 332375kg |  430,562kg .
Added chenticals (as N3, 0) BN R
Salt cake (N2,50,) | 22,122%g 36071kg | 37654k
Causlic soda (\'a()ll) 78,451 72,451 71,049
Sodium sulfide  (Na;S) |~ 22759 8,023 | 12329
Subtotal 123332kg | 116645kg " ---1210323kg
Recovere%l quantily 176,997ke " { 221,790k | '309 530 J(g
Rate of récovery . 58.93% 65.53% N 89%

Table 6-4-10 Estimation of Rate of Chemical Recovery aftes Re'r_m\'al_i(_)n

. NaOH | Na2,S [Na,CO, |Na,SO, | Total | Recovery
PerBDLUKE 1 ko) | G | o) | k)] ) | sate
Na,Oincooking | 30730 | 8192 | 4096 | 2048 [4s056.| . ..
soluti — . 90.29% .
Added chemicals _ B y iy N
(as Na, 0) 13.18 30.56 3.
‘Catculation formula of rate of chemical recovery:
Tolal \a,Om Tolal Va,O in
Rate of chemical _ _cooking liqguor _added chemicals 04

[eCoOvery

Total sodivm oxide (Na, O)
in cooking solution
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Table 6-4-11. Chemical Recovery Cycle
(as kg-Nay50,/t BDL-BKP)

Exisiing

Digester -
ILosénfroﬁ_ . '

brown pulp shect o
6% ke Hasher

l.oss from others Chemical recovery

194 kg rate

Add. chemical + 102 kg = ”305'"§'§§ oozl
| Recover

Loss fronm Eva, RIB boiler y ) * 100

85 kg \ = 72.8%

Add. chemical + 274 kg Recausticiz-

Na,5, NaOH : ing

Loss fron Recus. filter
12 kg

Chemical in process + 21 kg

After Renoéa{iqn

Digester

Loss from /////’ \\\\\\\
brown pulp sheet .
22 ke Washer \
Loss froa others Chenical recavery
78 kg rate
Add. chemical 76 kg - - 1,032 '372"33) x 00
53230& 1,03

Recovery _
Loss From cottrell boiler = 89.5%
9 kg ) \\\
‘Add. chenical 33 kg Recausticiz-
NaOH mg u 1
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- Comparison of Chemical Loss (a¢ Na; $O,)

Loss from Loss from re- |
o Loss from causticizing

brown cotlrell blow tank - Total

pulp sheel and others
Existing 1,728 kg/d 567 kgld 7,290 kgfd 9,585 kgld
After 594 243 © 3,106 2,943

- renovation ) i
Difference | 1,134 -~ _ 324 5,184 6,642
Note: Case of production as 27 BDt-BKP/d.
Comparison Quantity of Chemical Added (as Na, SO4)

Na, S0, Na, S : Na{'):l-lf IToi_ai :
| Existing 2,600 kg 1,300 kg 5,685 kg 9,585 ke
After | 5055 0 888 2,943

rendvation
Difference 545 1,300 4,797 6,642

Note: Case of production as 7 BDL-BKP/d.
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6-4-4 Composition of Cooking Chemical Solution
The standasd composition of cooking chemiéal solution and the average composition in the three

months aré as follOws. The ¢oncentration of cooking solution should be kept at a level of about
100g/4 active alkalinity since concentration becormes loweér in the digestes if liquid ratio is 106 high.

Table 6-4-12 Composition of Cooking Chemical Consumption (as Na; Q)

\Etéﬁda@ Deé. 1983 | Jan. 1983 {Feb. 1983 | Average

L g |- ofl gfi L L B
Causticsoda  (NaOH) { 6875 | 7034 | 6820 | 6795 | 6869 |

Sodium sulfide  (Na;8)| 20— 25 | 2317 | 2368 | 2251 | 2275

Sodivm ¢arbonate . . . - ; .

R T R B B B
Salt cake (N2,S0.) | 4- 6 - - — -
Active alkaline e |88 —100| 9351 | 9088 | 9046 | 91.44
concentration o
:Tgnipéralﬁqt}l_ & °C 18 -~ - - -
Speciﬁc weight : 1.1 - - — -

6-4-5  Study of How toilmﬁi{ﬁ\"e '&?{ashing Efficiency
{1) ?'.Sin('e the exisling washer is poor in the washing ef ficiency, the chemical loss is abnq}maliy
“high ranging in 28 to 41%% as described earlier. In order to improve the washing efficiency,

“a néw washer musl be installed.

(2) A newlyinstalled washer shduldrcépe with the capacity of evépmalor.'Therefore. the washing
factor will be about 2. The estimated effects of new washer are shown in Table 6-4-13,

Table 6-4-13 Comparison of Washer Efficiencies

Existing washer New washer
Dilution factor ) 120
Chemical loss (as N2,50,) 360 kg/BDL-UKP | 100 kg/BDI-UKP
Rate of chemical recovery 65 +6% About 90%
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6-5 Bleaching Equipments
6-5-1 - Outline .
BRPP has 5 slagc conlmuou; b!eachmg sy stem for chtonne-alkah exlracuon hypo alkah exlrac- :

tion — h)po (C-E-H-E-H). The normal capacity of bleaching cqu:pmenl is 30 AD1/d with lhe ma-
jor specifications as listed in Table 6-5-1 betow.

" Table 6-3-1° Major Bleaching Facilities

‘ Name _ Szle . | Capacity Matenal ' ’
Chloﬁne 2 S m¢ x1 0 m (mdlh) :?.SS' m’ _Cylmdel Screen plale made of
fiter - | “stainlesssteel 3
: ;
) _Val: smade of iton plates mlh i
ha#d subber lining for l:quor ‘
: _ , .conlachng part : '
Hypo 2.5 mg x 1.0 m (width) 785m? | Sameasabove ., ¢
filter : : - R T !
Alkali 2.5mg x 1.0 m (width) 7.85m? Cylinder made of iron plales
filter | Screen plate: made éf st:imless ,
i "~ steel B
Vat: made of iron plates
Chlosine | 2.25 wip x 14 m (height) S0m? Made of iron plates with hard
fower _ rubber tining
Alkali 2.35mo x 10.5 m (height) | 40m* | Made of iron plates
fower
Hypo | 2.7 mg x 10.5 m (height) -] ss m® | Madé of ifon plates \\1th ha:d -
tower - : B i fubber lmmg i

The operaling conditions of bleaching pulp are shown in T_a'ble 6-$~2.
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Table 6-5-2 Bleaching Conditions

- l.c {1 EB | wm E H

Fo Cl, | Alkali | CaHypo | Alkali | Caliypo
Consistency| % | 3 10 10 | 10 10
Retention | .in | 60 120 180 120 180
time S s AR I : :
Stock femp.| "°C | 35 | 50-70 40 | 50-170 40
Flow systemi % |Up — How | Down — F | Dowa — F | Down — F iDown — llow
Towerlevel | % 100 80 80 80 80

. 12
Chermical | ke/BD1} 52 - 56 lAS ) 26 : b3 (NaOll, )
Initial pH 110 105 1.0 105

6-5-2 Processing'Capécily' -

(1) Thé quantily of actual processing is as shown below.

Table 6-5-3 Actual Processing

L . ; (December 1983 — February 1984)

UKP piocessing ~ BKP production Yield

BD: | BDya | BDy24n Bt | soya| Boy2an | %

Dec 1983 | e0228 | 2738 | 3370 54059 | 2457 | 3025 | 8976
Jan. 3981 | 744675 | 2482 | 13207 658179 | 2195 | 2904 | s83s
Feb. 1984 | 59850 | 3098 | 3387 sors21 | 2785 | 3041 | sos7
Total 2245455 | 8318 | 10054 [2006293 | 7436 | w983 lreson
Average 748485 | 27212 | 3352 668764 | 2480 | 2995 |s93s
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Table 6-54  Actual Processing (Avérage of 1983)

BKPprocessing | BKPproductionn’ | vield
- Bbt | BDYd | BDt- " | BDifd %
9,920.13 3238 8,862.64 28933 89.34

Note: The number of wosking days used fof this caleulation is 306.32
“days which i$ the number of days that the digester was operaled. :

(2) The maxirbum processing capaciliés of major equipments are as follows. ~

{

Table 6-5-5 Maximum Processing Capaciti¢s of Major Facilities

Pl.']P Tc)wé{ Relention |Processing| Mixer . | Filter .
con | eflectie time | capacity | capacity | capacity
sistency | capacily
% m? ~ h ADtfd | ADiféd | ADi/d
Chlerine | NOR 3 .50 | .1 . 40 .
tower MAX | -5 50 1 67 40 43
No.l  |NOR 10 | 32 2 43
alkali : ; :
tower MAX 12 32 2 st | 4o 43
No.1 . {NOR 10 44 3 39 _
Cahypo ) . ) — T
towes | MAX 12 44 3 47 40 43
No.?2 NOR 10 32 2 43
alkahi [~ : — :
tower  |MAX | 12 32 2 st | a0 43
No. 2 NOR 10 44 3 39
Ca-hypo .
towor MAX 12 44 3 47 - -

Note: The capacities of mixet and others become short when the pulp consistensy is
becomes 124,
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(3) The actval consumpltion of washing water is as follows.

Table 6-5-6 Cbrisumption of Bleached Pulp Washing Wates |

m? BDt he-min | m*/BDI-BKP m?/h
Dec. 1983 13,305 602.28 42855 22.09 31.02
Jan. 1984 16,635 744675 | 54200 2233 30.09
Feb. 1934 19,330 | 898.500 | 65445 21.51 20.52
[ Total 49,270 [2,245.455 | 162540 | 6593 90.63
Average 16,423 748485 | 54153 21.98 3021

_Scheduted consumpiion of the original design.
"~ First through fourth stages 122 /h
Fifth stage v 18 m*/h

12 x4+ 18 = 66 m*/h = 1,584 m* /24 hours

6-5-3  Quality

(1) Brighiness and tearing strength

The monthly average values of brightness and tearing sirength of bleached pulp in February
1984 are as follows.

Table 6-5-7 Brightness and Tearing Stsength

. _L_iax. _ Min. Average
Brightness FHt 81.70 79.23 80.50
;ﬂgg;;ggl gr 106.60 76.80 89.60

The Muctualion of brighiness and tearing strength in Februvary 1984 is shown in Fig. 6-5-2.
An example each of fluctualion on these with a Ree No. is shown in Fig. 6-5-1.

Since the quality of bleachéd pulp greatly depeads on the quality of unbleached pulp, the
_quality of unbleached pulp must be stabilized.

The major reason for the fluctuation of icaring strength is noa-uniform blending of chips,

but additionally, efforis must be made 10 add chemicals properly and follow the reteation
time standard.

125



Roe No.:

%
3 5,76
& 3.75
3.17
3 2o L4
. " 2.53
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2
I -
4 L : 1 T L Sy -fv? ~
1 b3 10 15 20 25 . 297

-Febtuatj’lQé&-

Fig. 6-5-1 Fluctuation of Roe No. of Re;eived Pulp
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in February 1984
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{2) Freeness

At present, the freeness of finished bleached pulpis nbt directly controlled at the produciibn
site.

However, since the freeness is necessary data to determine the degree of fluctuation of papér

properties, we recomniend that the freeness is measured at the production site. The measured

data is {0 be iinmediately sent 10 the papermaking section, so that the datais efl‘ec(i\ély used

to ad]usl the stock furnish combination and to de:ermme proper amount of chemlcals to
 add, thereby intproving the paper quah(y

6-5-4 Chemicals
(1) Bleaching chemicals
_The actual consumpllon of b!eachmg chemlcals is as shown bel(m

Table 6-5-8 Consumphon of Bleachmg Chem:cals (kg/BD1)
{December l9_83 February 1984)

oo | gt | e | o | e g
Dec. 1983]  3.52 5399 | 3306 | 2490 | s8es0s | 803
Jan. 1984| 345 5232 | 3sso | 2113 | 819as 806,
Feb. 1984} 3.38 56.31 40.58 19.60 | '953.31 305 -
Total 10.35 16262 | 10941 66.23 | 2,63801 | 2415 -
Average 345 54.21 36.38 2208 3?9.34 805

Note: Theé consumplion of sulfamic acid is e\(pressed in Lhe unit of g{BDl-UKP and
others are expressed in the unit of kg/BD1-UKP. Thé h:. po solution is converied
to the effective chlorine value. ‘ .

A proper use rate of chlorine gas (o the pulp is geﬁera!ly considered 1.3t0 1.5 lime;s_iqf the
Roe No. of received unbleached pulp. The aciual consumplion in the three months is high
with an average of 1.57 times. It is difficult to reduce this close o the slandard qn-te the
Muciualion of Roe No. of existing unbleached pulp is great.”

On this project, we plan adopling separate cooking of N and L-chips and renewal of washer
for unbleached pulp, and we believe these will greatly stabilize the Roe No. and reduction
of the adding quantity of bleaching chemicals can be expected.
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6-5-5 Screening Equipments
(1) Existing equipticnts

At present, dust §s removed in a 4-stage systeim using No. 600 type centri cleaner. The details
of cleaning ¢apacily are as follows,

" Table'6:$-9' Centri-cleanier

-N!“;{"l?é'_ | Inlet flow ¢ Processing capacity BDifd

of centri- rate pes Consistency at infet

cleaner cleaner : :

Ym - 0.5% 0.6%

Iststage © 30 76 43,776 © 52,531
Znd stage 20 76 10,944 © 13,133
3id stage . . 6 76 3,283 3,940
dthstage 2 76 1,094 1,313

< Flow sheel >

The flow sheet of centri-cleaner is shown below.

(A) BKP - _ 7 1 ®Bxe
(received pulp) ' 50%  (finished pulp) _

40% 50%

[ L
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< Material balance>

The material balarice for the case of inlet consistency being 0.8% and 0.6% is shown below.

ce .. Table 6-5-10 Malerial Balance of Céntri-cléaners: -

O.S‘?_o inlet consistency 0.6% inlet coﬁsisténc_y
Intet | Accepi | Reject .| Intet | Accept | Reject
Iststage _ BDWG | 43.776 | 35.031 | 8755 | 52.631 | 42.025 | 10.506
Indstage * - BDid | 9.216 | 6912 | 2304 |#1.050 | 8204 | 2764
3rdstage BDifd | 2304 | 1.382 | 0922 | 2763 1.659 | 1.106
dthstage ~ BDIA | 0922 | 0461 | 6461 | 1106 | 0553 | 0553

BKP received  BDI/d 42393 50319 .
BXP finished - BDt/d | 41932 49766 -
CCyield % © 9891 e 9890

'(CC: .tenl}i-c"leéner)q N
(2) Problem on ceatri-cleaner

Although the nominal capacity is large enough on all existing pumps, the cuirehl’préssuré!
at the inlet of the first and second ceatri-cleanér is only 0.5kg/cm2 The proper pressure
value at the CC inlet is 3.0 to 3.5kg/cml. -

Since the inlet pressure is low, dust cannot be removed well. As a2 matter of fact, the Honshu
Laboratory’s pagér propeily measuring dala indicates that BRPP samples had about four
times as much dust as competitor’s {Cibi Kemiya) samples. The éapacily of centri-cleanér
pumps must be made larger. 4

6-5-6 Recommendation on Improvement

(1} Ca-hypo solution

The quantily of effective chlorine in the Ca-hypo solution used as a bleaching chemical is
generally 30 to 40p/liter.

The actual quantity of effective chlorine at BRPP was 54 to 56g/liter. Since the adding 1ate
was proper. The quantily of chemical added at the mixer is about 36%% less than that of typical
case. So, the quantity of chemtical to the mixer becomes smalles than case of liq. by typical
consistency, so we are afraid that the chemical will not be uniformly mixed with the pulp.
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We recommend that consistency of Ca-hypo should make 30 1o 40g/titer as effective chlorine,
As a result, it would become more effective bleaching because quantity or Ca-hypo to miixer
should be more volume than existing.

Also, we found that the Ca-hypo solution was light pink in the ¢olor and it was epague.
This means that the solution contained impurities. When these impurities enter into the pulp,
the bleached pulp color fades quicker.

if lhe euslmg Ca-h)po solution storage pit (S0m3, made of con-:rele) is dmded into (we

e and the pit is used alternately, there will be encugh tifie for impurities contained in the solu-

@)

tion $ettle dowa and thus cléar hypo solution will become obtainable. This recommendation
is |Hus(rated in Flg 6-5-3.

Pulp washing shower pipés of Niltess

Although each filter is equipped with two shower pipes, usé of one pipe was suﬁpended since
$977 for the réason of (horlage of warm water, and the pulp is washed with only one shower
pipe at presenl.

Sifice only one shower pipe is used, the washing water is nol applied to the whole surface
of each pulp sheet, and washing is by no means sufficient.

The consumplion of chemicals varies by the washing effevi, and we recommend that the
washing is conducted sufficiently.

Since the consumphon of washing water at present is only 10 m¥h agamsl the scheduled
66 m’/h an additionat pipe must be installed to do belter washing.
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1. Plan for imbfdﬁément- o N "i_ ‘ o E%isﬁing"

Use a longef hose - _.The hose is too‘short
Liquid level : Liquid
. : level

Settling tank : Sgttling;taﬁk'

Settling tank

La—"

Storage tank

pivided into two

Fig. 6-5-3 Hypo Solution Settling Storage Tank
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6-6 Evaporator
6-6-1 Existing Situation

The cursent evapaoration T: acuhues consist of five body five effects veitical long-tube type evaporalor
{L.T.V.) with a total thermal transfer atca of 400m? (3.‘30cm2 cach evaporator).

The materiats used fos the tubes at the time of installation were SUS for No. § evaporator and
SS for the olher evaporalors. Since then all SS tubes were replaced with SUS lube No 2 and
No. 3 evaporator in 1980 and No. 4 and No. 5 evaporator in 1982.

6-6-2 Current Evaporator Capacily and Proposal

(1) Nominal capacitly

The evaporation facnht!cw. \\EIB mslalled aiming at producing 30 ADL/d {maximum 3SADl/d}

of pulp and processing 44. li/d of solids. The actlual quantily of procesqng is shoun in Table
6-6-1.
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(2) Actual processing -

o) -

Tab!e 6 6-1 shows the actual procéssing in the thiee momhs of December 1983 (6 February
1984,

“The rable mdlcates that the evapo:amr professed less in Dece ember and Januaty, and this
seems {0 be because the processmg quanm) in these months was nol slead)

' On lhe clher hand all »a]ucs, exc-ept lhe consxslency of thick black l:quOr, arggoodin Februar)

1984 in which the pulp pmduchon was large and the quantity of processiang was fairly steady.

. Upon studying these figures, we think that if the thick black liquor consistency is set to about

46%%, the nominal capacity of 16kg/m? per hour of eévaporating water ¢an be maintained.
Esffhélibn ol‘ proéessing capacity -

Thé conditions (o process the whoé black liquor generated by the unbleached pulp washer
by thé evapérator after implementing this renovation project are calcutated. The results of
calculation, the designed capacities and a wezkly average of February 17 10 23 of 1984; dur-
ing which the processing was conducted to the highest are shown in Table 6-6-2.

Table 6-6-2 Evaporator Capacity

Consisten- § Consisten-
cy of <y of - i Evapora-
Solids | solidsat | solidsar | Fyaporat- jUsed | o0
s . ing water | sieam .| _
€vapora- evapora- g rate
tion inlel | tion outlet
t/h % 4 i/h t/h keike
i. Nominal \ . _— e b s ; :
capacily l._._84{ .l8.§= 1 572.707 | |_5.4 !-7? | 3675
2. A_c(ua‘l '
processing 1 99 1 2015 466 | 64S 1.89 3.57
- in16-22 . s o : ,
of Feb.’s4|
3. Estimated ‘ R
PIOCESSING | 222 1 180 46.0 7.5 215 3.5
- alter _ - _ L
" renovation '

Thus, lhe eshmated processmg quanhl)' i¢ above the nomina) capacsl) Normal!y, the design
capacﬂy is §20%% of thé nominal capacity. Thetefore, ‘although the estimated quantity is almost
reaching the upper limit, it is possible to process that much.
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If operation with allowance is desired, the following measures ¢an be taken.- =
a) Bark L-wood and reduce the quantity of gencsated black tiquor.
b) Increase the cons1slency of weak black liquor.

. _Reductmn of the dilution rate al Unbleached pulp washer l‘rom 2.0 to about 1.5 and
opetauon conducted on shght sacnf‘ Ce ol‘ the chemlcal recm'ery.

Whea the consustency i mcreased from 18% lo 20"’», values that are about lhe same
" a8 (hé” aclual \'aiues of (2) m Tab?e 6 6‘2 are obtaméd and lhe “hole quanmy can be
) proceﬂséd ' : :

¢} "+ Change of she existing $ body, $ effect s)slem foa S body, 4 effect S)slem l‘or larger
: capacily. : . -

When the existing § body, 3 effect system is changed toas body, 4 effect s;slem, the
capacity increases by about 20%%. Therefore, the eévaporalion capacnly is 7.681/h
,(6 4% 1.2), which i is greater than 7. St/h and all generated sohds can be treated.

 However, a § body, 4 effect system cofisumes more steam thana § body, 5 elfecl system
- .does. The evaporation fate becomes about 2.8 from 3.5, which means a decréase of
25%%. Therefore, the stéam consumption is 2.69t/h {2.15 x 1.25), or increase 0f 0.54t/h.

In case the absolute gquantily of steam is short for the reason of steam balance of the
plant, the operation can be conducted by the steam ¢ompression method in the same
performance as the § effect system if the secovery of drain is sacrified.

663 Measurés'on Scale Trouble
mn Exisling situation -

All existing evaporatoss are the L.T.V. type, and scales are a.pl: to be generated and stick
to No. I evaporator which has the highest consistency of black tiquor. - :

Undes the existing operation conditions, the actual black liquor consistency is 46 to 47%,
but because of tower thermal transfer performance of No. 1 evaporator caused by mcreased

amount of scales sticking to it when the operation conlinues for ten da)s, lhe sleam pressure
rises and the processing rate drops.

It looks as if the operation cannol be continued longer lhan about a week if the black Ini]uor
consistency rises to about 50%.

The steam pressure of No. § evaporator is about 1kg/cm? immediately afier cleaning the
eV aporalor but the steam pressure rises as the operallon conlmues The limit of lhls steam

pressure is 2. Ol\g!-:mz and once the pressure reaches it, !he ev apora’lor is slopped and the
scales ate removed.

136



{2) Scale removal

Scales which are generated when the black liguor consistency is at a low level of 46 (o 47%%
aré soft and they ¢an be removed by jet water at a pressure of about 40kg/em2. The time
needed 10" remove the soaleS' is aboui seven hours.

Scales i hlch are generated when the black liquor consls!ency is 50% or hlgher aré hard scales
“and lhey cannol be remm éd by jel water of 40kg/cm? os thereabout. T hiey must be remov-

¢d by either 2 mechanical method of tube cleaner or chemical cleaning, and removal takes
much longér tine.

6-6-4 Black Liquor Consistency and Buraing in Recovery Boiles

(1) Black liquor consistency and operébilily of récovery boiler

Even if the black liquor consistency is low (solids of jet consistency 57 (o 589%), if the feed
rate of black liquor to the recovery boiler is steady (black liquor in consistency of minimum
'+ 46% after the evapOra{Or) the burning is conducted steadily.

The average black hquor cdns&stenc; during Febmaly 1984 was rather low at 46.47%,, and
lhe feed was rather steady. Asa sesuli, the récovery boites was opeiated by burning the black
liquor only, withoui fuel oil for burnmg, for nine days during the month. (\\'e were told
that such good pcrl‘mmance had neveér been had.)

13?7



. Recefved quantity .
300} R : : ‘. - - précessed quantity

Y TAverage!

2_00' ' o omild

L00r

Quantity of BL (v’ /)

=]

w

200

Average: . |
a’fd
1001 ’

‘Quantity of BL (z /d)

00} L L {__;q?__.
Dec. '83

1 Average:!
200 m3/d

100}

Quancity of BL {m’ /3)

=]

{4
I
(]
I
?
#
| [ ] [ ] L '] 1 [} [}
]

91011 12 1314 15 16 1716 19 20 21 22 23 24 35 26 27 28 20 0

! 1 2 34567
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6-6-5 Proposal on Improvements

(1) Inastallation of 200m? 1ank of weak black Yiquor for siabilized operation

2

&)

The quantily, consistency and Iémperature of the black liquor sent from the unbleached pulp
washer must bé steady and uniform in order to stabilize the evaporator operation.

In the three @noﬁths of Décember 1983 (0 February 1934, the quantily of weak black liquor
reccived and processed is nol steady as shown in Fig. 6-6-1.

The ex-i"sling weak black liquor storing capacity in the evaporator room is 150m? (75 m8 x 2).
The quantity of weak black liquor from the cooking department in February 1984, when

~the [julp production was large, was avecage 229.7 m¥/d. The maximum was 297m3/4d, angd

the minimum was 153m3/d, and this large fluctuation causes unstabilized operation of the
evaporator. '

The basic reason for the unsteady evaporator operation is its low absorplion capacity (about
15 hours 30 minutes). Accordingly, we recommend installation of a weak black liquor tank
of 200m? (about 36 hours 30 minules) to stabilize the evaporator operation.

Removal of sirainer in evaporator
A sirainer was installed to the upper part of evaporaiion section of No. 1 to No. 5 evaporators

10 separ?le the black liquor and fiber, thereby reducing the alkali loss.

However, because of this steainer, éach evaporator cannol avoid having pressure 16ss of 10
to 30mmHg. Since the alkali loss that can be saved by this strainer is very little, we recom-
mended that the strainer is removed and the evaporator pesformance is improved.

Alteration of vapor drain piping of surface condenser {Fig. 6-6-2)

Although the vertical pipé from the vapor drain discharge, pil of surface condenser to GL
is about 10m long, the drain is not discharged smoothly. Therefore, we recommend connec-
ting this drain pipe lgj the suction pipe of No. 5 evaporator drain pump, so as the drain is
discharged by the pump.

A siphon tube should be installed to a middle part of the piping to maintain the vacuum
balance. ' -

These measures will improve the drain flow, raise the heat recovery efficiency and raise the
temperature of warm water.
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6-7 Boilers

6-7-1

Qutline

BRPP ls equipped with one each of black liquor recovery boiler and fuel oil boiler.

The major specifications of these 'boi'lers are as follows.

Table 6-7-F Outline of Boiler Specifications

Recovery Boiter Oil Boiler
1) Numbes [ ' o
2’)7 Préssﬁre Design - 16 kefem? !{S}_{g]{‘m’ -
S - Opération 15 kpfem? 15 kgfem? |
o | Max 6.5 tih 1204yn
3) Steam genesation {—- — — :
Nérmal 6.0tfh 10.0 t/h
4} Fuel c_fmsumpﬁbn .
Solidsin BL , 1,838 t/h
| Auxiliary fuel ol | 863k |
. Max Fro ke/h
Fue} oil
Normal [ 718 kg/h
5) Calorific value of fuel
Solids in BL. 3,200 kealjkg
Fuel oil (low vatue) 10,000 kcalfke 10,000 kcaljkg
6) Fumace capacity 31l m? 234 m?
7) Fumace thermal load 215,800 keal/m®h | 347,600 kcalfin*h
8) Added Na, SO, 2,900 kgfd
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6-7-2 Consumpiion of Black Liquor

{1} Actual consumpiion

In the three months of Pecember 1983 16 February 1984, the recoy e:y boiter consumed lhe
black liquor as shown below. : ‘ )

Table 6-7-2 Actual Consumption of Black Liquor

BL Solids BLjet - | Consumed BL solids Pulp
consistency| in BL time ' ) 1 production
% kg - | hrmin | kefhr o} kef24 he | BDLUKP
Dec."83 | 4219 | 760920 | 44530 L7110 | 41,000 | 634,350
Jan. '84 44.26 978010 | 58420 | 1,670 | 40,200 | 789,500
Feb.'84 | 4455 1,276,320 | 65130 | 1960 41000 | 948,200
Total 13100 13,015,250 | 168120 | 5340 | 128200 [2,372050
Average 43.67 1,005,080 | 56040 | 1,780 42,2133 | 790,680

Thé pulp production in February 1984 was greater than that of oiher l\\o monlhs Accor—
dingly, the consumed black liquor was also the greatest in the three mon[hs, and the ¢ quann-

iy of black liquor solids consumed in February was 106.6%% of the néminal capacity.
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@ Estimation of max. consumption o'f BL

The actial ébnéumptiél'_t per 24 hours in one week during the three months, described in ltem
{1}, i¢ shown in Table 6-7-3. ' : -

For quick review, the part of furnace thermal load of Table 6-7-3 is extracted beloiw,

Table 6'-7-_4 Fumace"ihe'r'mafl Load

Max. Average Min.
furnace | furaace - {. furnace L
‘taad . load lead Rernasks
“{x 103 %calfm® Hr ilﬂjkcal]m’-ll_r xlﬁ’i:cg:al_:’m’-ﬂr _
Average is for produc-.
) , : N tion of UKP at 27
(1) Nominal 215.8 188.6 - BDY/4. - N
capacily Max. is for produc-
tion of UKP at
- 31.5 BD/d.
@D 7L 2122 1857 151.8
(3) Jan. 39 . :
1084 | 2064 1836 1536 |
(@) Feb. 1622 | Quantity of pmc‘essedl
eb. < g ‘. 33 solids wilh average
1984 256.8 2417 2248 furnace load: &
53,055 kgld
UKP production:
(5) Renovated | - 2433 29.35 BDY/d
: Consumed solids:
53,330 ke/d

As shown in the above, the furpace load in one week of Feb(uafy' I6 to 22, 1984 (Item (4)),
is 112%% and 119%% of the nominal capacily at the avesage and max.; respeclively, indicating
that the consumption showa in Item (4) is almost the max. quanlity of consumption.

The furnace load after implementing this fenovation project is 243.7 % [0%k¢alsh, as shown
in the above 1able, which is about the same as that of liem (4). Thereforé, the quaatity of

53,330ke/d for black liquor solids after the renovation can be eslimated as the maximum
value for the average.
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6-7-3  Fuel il Consumplion of Recovery Boiler

The averagé monthly cOnsumplién of fuel oil by the recovery boiter in 1983 was 68,8kI/m, as
shown in Table 6-7-5. Although this consumption includes the fuel 6if burnt for start and stop,
it is assumed that the majority was the fuel oil consumed as auxiliary oil,

In the actual consumption during one week in February 1984, feferred to in Item () of Table
6-7-3, thé quantity of ¢onsumed black hiquor solids is 1.5 10 1.6 timés (533.1d4/d) as much as the
average. During this week, the fuel oif was consumed Only one day anditisa very small quantity
of 7.81/d. The quantity of black liquor solids 1 be consumed after tmp!emenung this renovation
project is estimated average 53.31/d, which is about the same quantity as that shown in Item 4).

I the black Jiquos can be steadily supplied, the consumption of auxitiary fuel 6il can be reduced
to about half. However, we think it belter to plan reduction of fuct oil consumplion by about
one third of the 1983 consumption for the time being, with greater reduction to bé realized later,
and the target consumption of fuel 6il for stast and stop as well as for co-burning is set to aboul
10k¥/m. It is estimaled that the saving of fuel 0il by the renovation is about one third
(63.8x 1/3=23k¥/m) of the existing consumption.

145



e leeTt cotTr [€6UTT [ 90T 90T | TETT Q0T 6T wgeTT | 6R'CT | 69CT | UMY Y TAR

o , ] ! S o uoTIeIeYRX
¥ IR I o - wersy g/W
9 ees e nn.ﬂg..n_.wq.noo.,n Tezer't ‘«,.un.o.n 4TI | B5tE [ Ao RCT'Y 1L A £r2L0y| 4490 grens'e Wi
onT9RT . 134 1 now.snnﬂ. 500482 | §O97T0C | 994 CRT | RLL'O6D Lot 6ol gat ont | LXTTRRZ| LETTCAT| TOL'THY oy LT W 1T0 TNy A/
TR [4-3 4 £6*9% s 4,.n.ow 9L IR FIAL I SR Ao Co'YT | o've L ITT | 4L°2% 06" T4 e
) - - ) ! udTIRIAULK

R . ] _ wvose 5/

n«.n..,wﬂ‘n gucet’ | $HTROTE TSNS | €T OIS n.hnn.n_ 146" ne2's e 814 negee C| RUCOSUC| 2UTIR'S W/3
7R} €019 | L59%68 “|ertegor | cROTTO | 998759 | TEOw? | VOCTTS yaTege | £60°T9 | $84'67 | 4LSLY 096° 0% W/ e 1eng G/%
L47°50T'2 | ¢'RelT ..n.nw.o.n grinrtt | Ss0CtY ,m.ﬂnn.ﬂ ezt | It 2Uest] vt R Z0tty| Cree0tl| 7IUTTIY | W/gu “pq Burvang
C RTeNRAY oug won | a0 *deg Sy pap Iy Ay cady N *qey ‘yep

WOTITA040 TENIDY XDTTOY AIDAODIY/IVTTOY WITH 96T

§=L=9 9TQBL

146



6-7-4 Steam Generalion

) Actual quantity of gen¢rated steam

The q’uaﬁ:l'il)' of steam genetat'ed in the three months of December 1983 1o February 1984
is shown in ‘Table 6-7-6. The quantily gerierated per 24 hours during one week in these months
is shown in Table 6-7~3-

Thc cOnsumpl:on of steam durmg 24 hour a day operation is 300 to 350t/d (12.5 16 14.61/h).
To lhlS consumpuon, the récovery bo:ler generates 55 to 60% and oi boiler 40 to 45%.

The nqmmai capacity of sfeam generation is 1441/d (6.0uh, and 6.51/h at the peak) on the
recovery boiler and 2401/d (10.0t/h, and 12t/h at the peak) on the oil boiler, which makes
a 1o1al of 384t/d (161/h, and 18.5t/h al the peak).

The actual quantity of steam generated by the recovery boiter is av erage 2.51/h, or max.
g. 3t/h. Since the quanhly of steam generaled by the oil boiler is about 6.3t/h, the foad to
the oil boiler is about 63%

The capacn)' of ;leam generation at the time of starling the cooking (21.81/h at the peak),
the boiler cannot supply encugh steam, and the steam supplied 1o the digester is limited.

The steamn consumption by the digester is limited up to $.0i/h basically, and the consump-
tion is further timited each time the boiler pressure diops.

The acival appréximate eflficiency of both boilers is shown in Table 6-7-6. Since the stan-
dard used gencrally is 60% on recovery boiler and 88". on oil boiler, it can be said that the
BRPP boilers are Operaled in good slate.
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) Eslimation or steam generation after renovation
‘The esllmaled steam consumplion after implementing this renovation project is average
313 S5t/h.

'Case of aserage steam consumpuon

€. 98!/( pu!px 2Tl/d)+(2 34/t papei X 50ADt/d) 3!3 5174 steam

'I) Case of max. sleam consumphon {Form papet)
(6.98¢/t pulpx27t/d)+{3.01/1 paper X SOADI/ d) =338.5¢/d steam

2) Peak at papermaking |
(6.981/1 pulpx 271/d) 4 (3x 1.15¢/1 paper x SOADI/d) = 3601/d steam

The normial boiler steam genération capacily is 3881/d as described earlier.
Recovery boiler + oil boiler
(6x 24 = 1441/d) + (10 24 = 2401/d) = 3841/d
384-313.5=71.51/d (3.0t/h)

384 _ =) Ly
(3135 1) 100=22.5%,

Thus, there¢ is an allowance of 22.5% in the capacily of boiler steam generation.

Since thé average of actual steam generation of the recovery boiler {one week in February
1984) is 198.91/4, the allowance becomes even greater, or about 48%b as shown below.

71.5 + (198.9 — 144) = 126.41/d (aboul 5.3t/h)

HUIBI-MD 4y 100-40.00

Accordingly, there is no need of installing an additional boiler.

However, the steam consumption at the peak when the digester sfasls cooking must be
restricted, as done al present.

6-7-5 Feed Water-

(1) Condensate recovery rate

The condensate recovery tate in the three months of December 1983 to February 1984 is
as follows.
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Table 6-7-‘? Condensate Recovery Rate

'(Qni'l'; ton)

' OfB

slzel:?m steam ;l;‘;:a::tll Condensale C??fgx?e%?‘ '
generation | generation | generation r.ecm.'ery rate _
Dec.’83 33480 | 33823 | 61313 | 25225 3747
Jan. '84 4,329.0 3,765.8 80948 | 42939 ' 53.05
Feb.'84 49519 37840 | 87359 | 47659 | - sdse
Total 126289 | 109321 | 23861.0 | 11,5823 |- 145.08
Aveérage 4,309.6 3,644.0 1.853.6 33608 48.36.

The reason for the lower condensate recovery raté in December 1983 i is the feakage of ¢on-
densate from the heater tube of digesfer.

The condensate recovery rale in general plants is at least 60“0 Smce’ Ilus IS aboul $0% and
quite low in BRPP, how to raise il must be |meshgaled

Soft water

a) Capacity of soft water making equipmeant

BRPP has a unit of soft water making equipment in a capacily ol' !2m3lh flow rate,
435m2/cycle, 280m3/d. , :

b) Record of soft water making

In the three months of December 1983 (0 February 1984, soft water was made in the

following quanlily.

Table 6-7-8 Soft Water Production

(Unit: ton)
o | e | o
Dee.'83 969.9 3,778.1 4,748.0
Jan. 84 2018 4,225.1 44269
[ Feb.'84 341.4 42368 | 45182
Total 1,513.1 12,2400 13,753.1
Average 5044 4.080.0 4,584 .4
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¢} . Necessary amount of soft water after renovation
" A¢'described in6-7-4 (2), the stéam generation after the renovation is 3601/d. Adding
7.5% of boiler blowing makes a tolal steam generation of 390t/d.

When tlu_: condensate recovery rate is set (o 50%, the amount of condensate is 1801/d
(360x0.5), and the amount of soft watcr required is 210m3/d (390 - 180).

Since the equipment has a capacity of 280m?/d, there is enough allowance in the soft
water making capacity.

" (3) Quality of feed watér and boiler waler -
 The analyzed results of boiler water i the thie¢ months of December 1983 to February 1984

are as follows.

Table 679 Boiler Water Standards and Analysis Resulis

Methyl - Phenot- Phosphoric
PR . gjlaiige : -phlhafliﬂe acid ion TOfal
value alkalinity .| alkalinity Po3- Solids
{CaCO;) | (CaCO;) 4
ppin pim ppm ppm
Standad  [10.5-113 {Up0300 | Upto200 | 20-40 :’g&g
Ré;coi‘er’y boiler 1 . - .
[ Dec'83 107 | 3189 2683 40.7 631
Jan. 84 - 107 | .281.6 2237 38.5 575
[ Feb.'ga 10.7 27119 | 2130 393 611
Total 32 8724 705.0 118.5 1817
Aveiage 10.7 290.8 2350 395 606
“Oitboiler B B | R
Dec. ’83 106 | 4178 | 3644 | 355 609
Jan.'84 0 106 23950 | 3362 358 | 70
- Feb.’84 0.7 - 4320 | 3658 394 | 703
Tolal 319 11,2448 1,066.4 1107 2,022
Average 106 414.9 355.5 369 674
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The alkalinity and phophoric ion consisténcy are high on both boilérs, and it is stiggested

- that the adding quanuty of the boiler cleaning agent is reduced and the trend of change is

waiched.

6-1-6 Equipment Improvement Plan

m

(2

Végga scraping com'eyér for Cotirell precipitator

Failures occur very frequently and the precipitator is stopping very long. White the Cotirell

precipitators is s[oppmg, chemlcals ﬂy al arate ol‘aboul 30 to iSOkg/h causmg a lacge loss

of the chémicals. The conveyor must bé tep!aced with 2 new type.

For reference, the sldpping time of the Cotteell pre‘cipitatdr in the three months 6f December
1983 (0 Februasy 1984.

Table 6-7-10 S_!o_pping Time of Coti re!lP:_ec_ipilatbr

Black tiquor U Cottrall C. operating
jet time . operaling time fime/BL jet tinme
Déc.’83 | ddshapmin | g3chgsmin | 30720%
Jan.'g§ | S84 20 440 30 75.39
Feb. '84 651 30 ° 508 00 71971
Total 1,690 20 1,085 15 64.20
Average 563 26 361 45 64.20

Although the cause of the Cottrell stopping is not a failure of the scra’pping cohreypr ‘alt
the time, the failure occupies lhe ‘majorily of the cause.

(Note) The stopping time of Cottrell precap:lalor caused by a failure of the scrapping cOn-
veyor is average 129. Sh/m, and during the period about 151/m {10.4 0 19. Ql/m)
of salt cake (Na;SO,) scallers into the atmosphere.

Boiter cleaning agent (Hydrazine) storage tank

Hydrazine (N;1;) solution is used as a deoxidizer, but the storage top is open. In this state,
the solution contacts and reacls with the air, losing the effect. A float must be placed on
the tank surface and the top musl be covered tightly (o avoid the solulion contacling the air.
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" Divide into two The fop must be
o B . tightly closed al} ~

= thé time. .

Float

o

‘Useaniaside
‘cap ’

solution , /M

{3) Grand seal of black ﬁquor. pump

Durmg lhe three months of Dmmber 1983 to February 1984, there was a dif ference ol‘ 1.86%
on the con<sstency betweea the thick black liquor finished by the ey aporalor and thick black
liquor received by the recovery bailer, with the consistency being lowér al the recovery boiler
receiving side. Since the average quantity of black liquor consumed in the three months § is
42,700%e/8, the cons:siency differeitce of 1.86%% indicates that about 4 OOOkg/d {t66ke/h)
pump seal walter leaked in. :

In order to avoid the consistency of black liquor becoming lower, l'he'g'rand packing must
be controlled llgbter and the leakage must be ;educed

ifitis dlff' cult to reduc-e lhe feakage, lhe seal type must be reviewed and changed to other
type like mechanical seal.
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Table 6711 Consistency of Received Black Liquor

Consistency Consistency e
of thick BL of thick BL Pifference
finished by received by on [ N
cya;}éralo_r .R?ijf(:)\vi.: boiler consisiency
Dec. 83 44.55% 42.49% | 2.36%
Jan. *84 45.14 44.26 038
Feb.’84 46.91 " 44.55 | 2.36
Tolal 136.60° 131.00 560
Average 45.53 43.67 1.86

6-71-7 Proposal on Improvement of Operation

(1) Blowing pressure of ais into recovery boiler for combustion

a) Standards of blowing pressure of air for combu&uon

1) The blowmg pressure of air into the furnace for combustion should be kepl mlhm
the following range:

Blowing pressure of primary aif
- Blowing pressure of secondary air

40 - 60mmAq
100 - 130mmAqg
ii) Distribution of air for combusltion

For primary air 50 to 60% of total
For secondary air 40 16 60% of total

iii) The total amount of air is 105 to 110% of the theoretical amount.
iv) Furnace inside

(D) When the blowing pressure of primary ait is hlgh ‘the charbéd is nol formed
properly, causing more carry-over of dust.

(@ When the blowing pressure of secondary air is fow, there is not enough jetling
speed to penctrate through the gas flow, resulting in difficuity of complete com-
bustion since the incomplete combustion gas that comes from the charbed is
not mixed sufficiently.

(@ Since the reduction of salt cake (Na;SOy) is conducted in an atmosphere of air

shortage, complete combustion should not be conducted with the primary air
only.

b) Record of blowing pressure of air for combustion

The blowing pressure of air for combustion of the recovery boiler in the theee months
of Dovemiber 1983 1o February 1984 is as foltows.
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Table 6-7-12 Blowing Pisssute of Combustion Air

Blowing pressure

Psimary air Secondary air
o mmAq mmAq
Dec’ 83 $8.0 91.0
Jan. "84 55.4 90.7
"Feb.’84 65.2 . 95.6
Total 178.5 278.2
A\erage 59.5 9272

<) ~ Proposal 6h‘0_peralion _
i} The secondary ais blowing pressure is lower than the standard (100 (o 130mmAg).
Efforts must be made 1o get 120mmAq to stay within the standard.
The Laboratory analysis indicates CO,: 13.6%, Oy 3.6% and CO: 1.6%. This
- occurs when the blowing pressure of the secondary air is low and the amount of
air is not enough.

fi) .The average value of the blomng pressure of lhe primary air is within the stan-
dard rangé, but it ténds {0 be on the higher side. Effosts must be sade to obiain

S0mmAQ.

6-8 Recausticizing Equipment

6-8-1 Outline of Process

Recausticizing is a facility, re-:)clmg caustic soda (NaOH) that is produced by adding calcium
oxide (Ca0) to the sodium carbonate (Na,COy) which contained in the green liquor, and the

sodium sulfide (\'aZS) existing in the green liquor,

138




The following is the outlines of the equipment.

Table 6-8-1° Cavislicizing Facilities

: 4 Noof set
" Size Capai:il)::r Quantity
Lime staker tank 1.34mp (dia) x L62mepth) | 22m} | 1 |
Classifies SO m(eogth) x0Admepth) | 1| 1
Causticizes | o | 42m’ 3
White quuof_ clarifier : 90 mg {dia.) x 473 i {depth) 636m’ 1
| Lime mud washer 9.0 m¢ (dia.) x 4.3 m (depth) 636 i‘n’-_ 1
Lime mud filter 1.8 m¢ (dia) x | m (width) 2048 1
Lime crusher Hamuer crusher |45 th 3

682 PrQéessing Capacily
These facilities have a nominal capacity of producing 122m3/d (5.08m>/h) _cobkiné white liquer
Wiy, - e kS _

(1) Currenl processing capacily

In the theee months from December 1983 to Februasy 1934, the causticizing ptant processed
as following.

HEEEEES R S LS N

Table 6-8-2 Actual Quantity of Causiicizing

GL WL Processing of t )
| processing” pl‘i)f(ililgf'l.i on WLIGL- ?::::}.s liqu:()r | GLfsolids
Dec. 1983 2,300 m* | 1900m® | 826% | 7620t -|3.02mft
Jan. 1984 2960 m® | 2,382 m? 80.5% 984.51 | 3.01 m*ft
Feb. 1984 39365 m® | 3,026 m® 76.9% 1,2713.7¢ | 3.09 m*/t
Total 21965 m* | 7,308 m® 240.0% 3,020.2¢ 912mft
Average 30655m* | 2436m? (79.5) 100671 | 304m*fe
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Table 6-8f3 Causlicizing Quantity

Operating GL. processing WL procéssing

hours — — .

. he-min m3 fhr m* 24 he m? fhr m? f24 hr
Dec. 1983 34505 6.66 1598 .|  sse | 1320
Jan. 1984 482-00 6.14 1474 494 . | 1186
Feb. 1984 616-10 6.39 153.4 49t 117.8
Total -1,443-15 19.19 .460.6 1535 3684
Average 481-05 6.40 1535 1 5.2 i228

As shown in Table 6-8-3, the current operation is within the designed capacity.

(2} Estimate of green liquor (GL) genicration

" The quannues Of generated green liguor (GL) and producuon of white Ilqum (WL) after
implementing this renovation project are estimated as follows.

- As shown in Tablé 6-6-1, the generated quanltity of black liquor from solids is eslimaled
at 53. 3Zl/d in this renosahon project.

In the three months of December 1983 to February 1984, green liquor of 3.04m? was ob-
lamed from one ton of black liquor solids. Make use of this data <alculation as rollcms

Table 6-84 Eslimation of Green Liquor Generation

Pulp GL generation WL production

pioduction - :

BDL-UKP/d m? jhr m?fd m?fhr m3 /d
Renovalion 2935 6.76 162.1 . 5.33 128
project

The processing quantity slightly increases after implementing this renovation project. The
estisnated increased quaality is about 5% of the des:gned capacily, and no problem would
occur related with the capacity.
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6-8-3 Calctum Oxide (Ca0Q)

(1) Quantity of calcium oxide necessary for causticizing of green liquor.
‘Reaction form: -
Sodiuin carbonate + (Calcium oude+wale;) )
= Causli¢ soda+ Lime calbonale,
N2y CO3 + (CaO* H;0 = Ca(OH);) = 2NaOH + CaCO, ;

106 +(56+18=74) =80+ 100

Quantity of calcium oxide _lheoreiicaliy needed for causticizé sodium
carbonate = $6/100 = 0.5283kg/kz.

Accordingly, the consumption of calcium oxide is: 0.5283x 1.05=0.5547kg/kg
(2) Quantity of calcium oxide necessasy (o causticize é,réén liquor

The quantity of calcium oxide neéeded o causticize gréen liquor in the thrée months of
December 1983 (0 February 1984 is as foltows.

Table 6-8-S Quantitly of Ca0 Necessary for Causlicizing

Processing Na CO _ _ Cglcium ‘_nlde (:(-.ao): -

quantily | ;\'a 6 Na,C0O, |Actuval ¢on- {Proper con- | Dilfer-

of GL o sumption [sumption | ence

(m®) (kgfm*) (kg) ~ (ke) ~ (kg) (%)

Pec. 1984 | 2,300 65.56 257,799 126,534 140,00} —~11.5
Jan. 1984 2960 64.88 328335 166,475 182,127 — 8.6
Feb. 1984 | 39365 | 6920 | 465,726 | 229527 | 258338 | -11.2
Total 1 91965 §199.64 I',_OSI,SGO 5§22,536 | 583,466 -
Average 3,065.5 66.55 | 350620 | 174179 | 194,489 | —104

The acival consumpiion of CaQ is about 10% smaller than the pfopér amount of consudiplidn.

6-8-4 Lime Mud

The designed capacity of lime mud is as follows:

Lime mud generation:  About 14.0BDt/d
Processing capacity of lime mud fifter:  20BDU/d (55% moisture content)
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(1) Actual quantity of generated lime mud

In the three months of December 1983 to February 1984, lime mud was generated as following.

Tables 6-8-6 Quanlity of Génerated Lime Mud

_ . _ (Unit: kg)
100% Ca0 1} Generated | bmspurities | Total  Genersalion

consumption | CaCQ, inCaQ | generation | perhs | per24 hr

Dee. 1983 | 126,533 | 225,954 | 44,507 | 270450 | 784 | 18816
- [Jan. 1984 | 166,475 | 297,277 | 65805 | 363082 | 753 | 18,072
Feb. 1984 | 229,527 | 409,876 | 92,333 | 502,203 { 815 19,561
Total $25,535 | 933,098 | 202,645 [1,135,735 {2352 | 56,449
Average 174,178 | 311,033 | 67,548 | 318,578 | 784 18816

Thé quantity of lime mud processed is under the designed capacily, so no problem at the
present.

{2) Estimated quantity of genef'atcd lime mud

Thé estimated quantity of lime qu that would be generated afier implementing this renovation
project is as follows.

Table 6-8-7 Eslimated Quantity of Lime Mud Genesaled

Pulp 100k ca0o - CaCo;, Impurities | Tolal . Generation

pioduction  |consumption | genénation | inCa0 genesation pet hr per 24 he

BDL-UKPy/d (kg) (k2) (k2) Ge) | @ (kg)
29.35 10,250 18,304 4,694 22998 958 22,992

A!lhbugh the geneérated quantily of lime mud is above the nominal capacily, but not large
to creale any problem.
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6-8-3  Quantity of Cooking Chemicals Addition

Since the ﬁﬁb?é&chéd‘ pulp washer déeé not pe'ffo'rrhh‘n )s'ali;fa(‘to'ry" wash'i'n'g-, inuch chemicals are
lost and a large quantity of cooking‘ chemicals must be added at the present.

After renev.mg the uaneached pnlp “asher b)- this renov. auon projéct, a subslanuat reducuon
of the quanm) of addmg chemicals can be expecled '

) Quanmy of chem:cals ac{ually added

“The quanuly of chemicals added in the threé monlhs of December 1983 1o February 1984
115 as follows. :

Table 688 Quanmy of Chemicals Aclually Added

Sall cake  } Sodium sulfide. Causlic soda
* Na, S0, - Na, S | "NaOH
Pec. 1983 50,666 kg 28,632 ke 101,227 kg
Jan. 1984 82,614 10,219 ,93,486 -
Feb. 1984 86,240 15,510 | 91,676
Total 219,520 ke 54361 kg | 199713kg
Average 73,1713 kg 13,120 kg 64904 kg

Table 6-8-9 Quantily of Salt Cake (Na, S0, ) Added

: . . gy * Tota} 2,50,
produciion ¢ agde 2 l.e added , i’f'f‘w!P
Purnity "Converled Converted Pusity
kg 100% 1o N12,50; | to Na2,S0; 100% kgfBIH-UPK
| 7Y 100%%, kg 100%, kg kg
Dec. 1983 | 634350 | s0666 | s212s 179678 | 282469 | 44529
Jan. 1984 | 789,500 82,614 18,614 165938 267,156 338.39
Feb 1984 | 948,200 86,140 28,236 162,725 271,201 - 29234
Total 2322050 {219,520 93,965 508,341 826,826 1,076.02
Avesage 790,683 73,173 32988 169,447 275,608 35867
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(2) Quantity of chemicals actually added

The quantily of chemicals added in general kraft piams is 35 t0 60kg/BDi{-UKP. As shown
m Table 6-8 9,in BRPP, about 360kg/BDt- UKP was added in the three months. This is
as high as aboul six times of the others. '

The esllmaled quantity of chemlcals 1o add afler implementing this rendvation pro;ect is
lOOkg/BDl UKP, as described in the next paragraph, and we wish the project is siaried as
qmckly as possnble

3) 'Esiimélion of chemical addition quantity

The quamn) of chemical addition after implementing this pro;ecl has already been discuss-
ed, but it is confiramed in the following.

Table 6-8-10 Estimated Quantity of Chemicals té Add

Pulp " Salt cake - Caustic soda to add Sodium Total

production fo add Caustic { Converted to | sulfide { (Converted to
' soda salt cake salf cake)

29.35 2055kefd |499kerd | 886 xe/d 0 2941 ke/ld

BDt-UKP/d > & L s

I BDt-UKP 70 ke 17 ke 30ke 0 100 kg

6-8-6 Causlicizing Efficiency

(1) Causlicizing efficiency

"The causticizing elficiency is expiessed as a 1atio of causlic soda {NaOH) against the caustic
soda (NaOH) and sodium carbonate (N2,CO;) contained in the cooking white liquor.

NaQH
NaOH 1 Nayco; < 100

(NaOH ard NayCOj are expressed as Nz,0.)

Causlticizing elficiency =

(2} Actual causticizing elficiency

The causticizing efficiency in the three months of Devember 1933 to February 1934 is as follows.
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Table 6-8-11 Causticizing Efficiency

- _ Dec. 1983 | Jan.1984 |  Feb. 1984
Caustic soda (NaOH) 65.71 1 66.01¢/1 69.07g/
NaOH in green liquor 1001 ~1097 . ~11.87
) (;}ehe-';a_'lé{}-iﬂé()}! 5570 55.04 8120
Sodium carbonate 1041 10.05 13.08 -
Total 66.11 65.09 70.28
Causticizing efficiency - 84.25% . 84.56% 81.19%

Noteé: Since much caustic soda is contained in the Q;en liquor, sbda in GL is deducted
to calculate the causticizing efficiency. o
Standard causticizing elficiency

The general standard of causticizing is $0% + 5.0, The BRPP’s value is 81.39%, and shows
normal situation.

6-8-7 * Calcium Oxide

(1

)

Purily of calcium oxide

The purity of calcium oxide is usually 80%% or higher, and calcium oxide of about 85% puri-
Ly is generally used.

The purity of calcium oxide used by BRPP at present, based on the ¢ecoids of Decémber

$983 to Februacry 1984, is 72.29%% as the average, with 86.75% as the highest and 42.45%,
as the lowest. ' :

The variability of purity is shown in Fig. 6-8-1.
Influence of fuctuation of purily

When the purily of calcium oxide greatly fluctuates, the chemical reaction bevomes uasteady,
resulting in flectvation of the white liquor. This is proven by the data contained in Fig. 6-8-1.

b calcium oxide of a desirable purity is unebtainable, it may be lower than $0%, but at
least the variability must be kept within 2 2%, in order to slabilize the causticizing operation.
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6-8-8

)

)

Improvement of Facilitics

Scale trouble of weak liquid transfersing pipe

Disturbed by scale troubles on the piping for transfer of weak liquor to the recovery beiler,
the recovery boiler is receiving only about half of the weak liquor. Since the scale cannot
be removed by cleaning with steam or warm water, the piping must be feplaced with a new one.

SUS pipes, rathes than SGP pipes, are recommended since these allow depositing of less scales.

Ordinarily, no scale deposits in weak liquor piping. The reason why scales deposit is poor
studge seitlement in the lime mud washer, resulting in the weak liquér containing much sludge.

The weak liquor must be analyzed and appropriate measures must be taken.

Clogging of gieen liguor heater
Scales clog the heater and the heater is not used at present.

In order to expedite the causticizing reaction of green !i'qu(')r, the gieen liquer temperature
shoufd be high.

When the temperature of calcium oxide is fow, the temperature inside the slaker drops, and
this slows the causticizing reaction. We reccommend that the green liguor is heated so that
the temperature in the slaker (currently about 85°C) is raised to 95 to 100°C.

When the temperature is high, the sludge seitles down quicker. If the current green liquor
heater cannot be repaired easily, we recommend use of a simple steam blowing type in-line
heater which can be mounted very easily.
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CHAPTER 7 OPFRATION AND EQUIPMENT OF STOCK PREPARA.-
TION AND PAPER MACHINE

7-1  Operation and B‘afcflilies of Stock Preparation and Probleis
7-1-1 General

The mission of ;tock preparauon is to perform the follomng in oider to assure the runnability
in the next process, namely, paper machine process:

b Uniformatization of pulp furnish combinations
2) Stabitizali(')ri:l of slock cénsistency and frecness
3) Contsol 6f furnish ratios of chemicals

Especially, the control of fréeness and quantity of chemical additives is a crucial point alfecting
the mnnablhly of the machine and also from the view pomt of quality conlrol of producis.

The major é'clui;'vmenl for st()ck' preparalion are four super refiners (two are on actual use), three
deluxe refiners {one is on actual use), stock mixing facilities and chemical adding facilities.
7-1-2  Record of Pulp Procéssing

Self-made pulﬁ (Nand L mikéd pulp) and purchased pulp (NBKP, LBKP and CTMP) ace mixed
in the mixing tank, located in front of the stock preparation room, and sent into the room.

Table 7-1-1 (Companson of pu’lp consumplion) shows the aciual record of pulp consumplion in
annual averages.

The daily a'vefage is 11171.09 BD1/341.65 days=32.7 BDt/d for 198§, 11009.73 BD1/345.44
days = 31.87 BDt/d for 1982 and 10262.25 BD/345.639 days=29.70 BDt/d for 1983.

The processed quantity by grades is as follows:
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Table 7-1-2 Theoretical Quantity of Pulp Refined

Theoretical : . ;
quantity of ‘ Theoretical quantity of pulp ADt/24 hr
paper produced | Self-made
| ADI24he | pulp NBKP LBKP Total
BVS 45 36.4 286 | 12 - 35.8
BVS 60 48.0 41.2 2.2 3.1 46.5
HVS/O 30 44.4 37.2 2.1 2.8 42.1
cs 70 45.32 37.2 — |™Ba | 436

Note:  Theoretical quantity of pulp
= (theoretical quantity of paper produced — clay retained) + 0.95
Pulp yield = 95%

7-1-3  Refiner Capacily

The spexifications of refiners that are curirently used in the stock preparation room are as follows.

U o ' Nam Horsepower No. of :;?:n(;r
e ame (kW) refiness '_ s
at work
Primary refines Type 150 110 ) 4 2
{Steel blade) | Super Refiner
Secondary refiner Type 100 95 3 |
{Stone) Delux Fines

The average freeness drop before and afier the refiner for HVS 60g/m? is showa below.

416 AD1fa N Primary _{ Secondary
© 630CSF cefiner . 460 CSF eefines 350 SCF
4-45% (2 units) (1 unit)
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Based on a papermaking eff’crency of 89 4"‘0 as recently, the quantily of pulp consumed at this
time is 41.6 ADt/d. This is compared. with the capacily of refiners as sho“n below,

Tab[é, 7-|-3 Reﬁner Capacigy

Nominal | Actéal
kWh/100 ¢¢ ADI - kWhfi00 cc ADt
‘Super Refiner o N o
(Steel blade) 100 — 110 . 60-70
Delux Finer . - _ . 41
(Stone) 30.‘ 33 o 40 - 42

Based on the above data, it can be said that the refiniers in the BRPP mill are uséd very efficient-
When these refiners are used in series {4 Super Refiners and 3 Deluxe Finers), the production
capacity is aboul 100 ADt/day. : :

However, the st¢el blade iypé used for the Super Reﬁner’s is not suitable for improvement of the
paper property if it is used for the primary refining.

Generally, DDR is used as the primary ref’ner Based on CSF free¢ness 550md, the follomng 1m-
pm\emenls can be expected by charnging the super refiner to DDR:

Tear factor: 23%% lmp;ovemem
Breaking length: 17% improvement
Fiber length: 19% improvement

Accordingly, we recommend DDR (2 units) for the primary sefining and Suber Refiner (2 units
oul of which one is for standby) for the secondary refining.

The fayout of the equipment in such a case is as follows:

fy Super ' L
Chest _ DDR fefiner Chest
{2 units) {2 units)
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7-1-4  Pulp Furaish Combination

The annual consunmption of NBKP and LBXP is shown below.

Table 7-1-4 Annual Pulp Consumption

1981

1982

1983

Self-made pulp
Purchased pulp -

BDify
BDify

9,352.68 83.7%

1,81846 16.3%

9,297.68 84.4%
1,712.05 15.6%

8.862.64 86.4%
1,399.61 13.6%

Total

Bbhijy |l

1,17¢.14 1004

11,002.73  100% |10,262.25 100%

NBKP

%

4,715.01 42.2%

"4,550.06 41.3%

4,492.85 433%

LBKP

<

5,169.40 56.2¢%

645608 57.8%

Details of Table 7-1-4 are shown in Table 7-1-1.

{Furnish ratio of self-made pulp)

The br‘eakdo_im of seli-made pulp in the recent six months (August 1983 — January 1984} is shawn

in Table 7-1-6 and Table 7-1-7.

" The ratio of NBKP to LBKP is 45% {o $5% on the average, but the ratio greatly varsies from
month to month. The major reason is unstable supply of wood that is used fos LBKP. In osder
10 maintain as much vaiformity in the paper quality as possible, the necessary species and quanti-
1y of wood for pulping must be secured and the pulp furnish combination must be maintained

6,459.67 58.7%

al a ratio optimum to produce the required quality.

Table 7-1-6 Ratio of Self-made Pulp (%)

Avg.1983 |Sep.1983 | 0011983 [Nov.1983 [Dec.1983 | 1201984 | Average "3'?;3
WBKP | 607 59.5 559 | 435 563 547 ss1 | s48
NBKP | 393 a0s | a11 | ses 437 | 453 419 | 452
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Table 7-1-5 Freeness & Sheet Break Times

~ (Casé of HVS 45 g/m?)

Freeness in head box

Sheet break

. Freeness n cox_ | times/shift

1 - 366.1 9 13 4
2 336.3 8 | 69 s

3 319.3 7 Tl s Y

4 273.3 9 1347 6

5 1299.3 N 1435 . 2

6 390.0 7 1 22.2 6

7 306.0 9 3.5 2

8 316.9 8 7.5 0

9 307.9 7 22.5 1
10 263.9 9 13.1 4
11 279.4 3 4.6 2
12 270.7 7 4.9 1

x 310.8 Total 95 37.0 X 2.67
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Table 7:1-7 Breakdown of Actual Self-made Pulp Firnish

Combination (%)
Avg 1983 | Sep.1983 | 0c1.1983 | Nov.1983 | Dec.1983 | Fan.1984
Turi 139 232 241 4.6 58 56
Mangrove 40 48 60 122 62 1.3
% Albizia 36 43 7.2 24 62 9.5
21 1amtoro | 35.8 242 120 | 210 364 378
|  Bambtoox1f2 34 30 66 33 1.7 112
8] . Bamboox 1f2 34 . 30 61 . 34 18 ~
21 Pinus 359 375 37.4 s3.1 #919 45.3

7-1-5  Freeness

()

2}

The freeness in the stock preparation room is daily measured at five places, n'amel)-,_ ‘Thickner,
after Super Refiner, after Delux Finer, in Head box and in Flow box. The measusement in
the flow box will bevome very effective in achieving good formation at the wire part and
good rannability.

Vatiation of freencss

Although the freeness control in the stock preparation room is standardized, the leeness
itself has a large variation, and the current situation is R = 90 {including measurement eseors
and varialion on ptoCessing}. For example, variation of the freeaess frequently occurs in
the process of changing the weight from 302/m2 to 45g/m?2. The daia of freeness variation

is given in Fig. 7-1:1, 7-1-2 and 7-1-3.

“The méjor tauﬁ-t_:’ for the freeness vasiations seems to be that the adjustment of refiners (especial-

ly primasy refiners) is apt to delay (for manual and mechanical reasons) which is needed
when the quantity of pulp (o be treated changes, as well as the unstadilized quality of pulp
refecred (o earlier.

If DDR is used as the primary refiner, this kind of frouble ¢an be reduced to a remarkable

extent.

“The freeness control standard, actual state and improvement plan at BRPP is shown in Table

7-1-8.
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