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The records of measured freeness values in the head box indicate some variation, for exam-
ple, 230 10 400 C.S.F for HVS 45,280 16 400 C.S.F for HVS 60,300 to 345 C.S.F for HVO
80 and 370 to 435 C.S.F for CS. There is a correlation between the freeness in the head box
and number of sheel breaks. The hlgher the freenéss, the oftener the shéet break occurs.
If the freencss can be maintained at alevel of 300 :l:'ZO the sheet break: o¢Curning at the higher
I'reeness of 3600 380 C.$.F could be reduced by 40%%; Thls correlation is shown in Fig. 7-1-5.

imporlance of freciness

F:eéness is an 1mponanl control mde\ of ﬁbe: dlspemon (shect fmmatuon sheel suength
and dewatering degrée = speed) on the wire part. Also, the dewatesing degree’ ()n the mre
patl inMuénices the water splash on the dancly roll and rioisturé content at the press mlet

and the efficiency of paper machine (sheet break troubles and otheis) and steam (‘0nsump
tion are greatly dependem on it.

Plan for improving freenéss stability

a. Acquisition of having stabilized quatity pulp
b. Adoption of DDR for the primary ref‘ner

oC lns(allauon of freeness tester

*The !‘ reeness conirol (=refining conlrol) can be made closer by installing a freeness lester
at the job site and measuring the freeness value by operators themselves with il.

7-1-6 qulipmem for Chemicals Additions and Control

1)

)

The fizst requirement of the equipment for chemlcals additions is lhe atnh!) of constant rate
of furnish to the pulp flow (ADllh)

Al present, the chemical adding rale is checked at a rate of once per howr, w I‘nch is close
enough, but the control {adding at a fixed rale) against the pulp ﬂo“ (ADI/h) i IS msul‘ﬁ-
cient. Bspecially, the adding quantity of sizing is inconsistent and it \anes greally

Data on the carrent siluation is given tn Fig. 7-1-4.

[ is assumed from the above dala that the quantity of chemicals for addmon is determmed
based on the quantity of pulp being passed.

Howeveér, we must point out thal the pulp cor‘isislen_cy varies from lime to tlime. In other
words, we believe that the quantity of chémicals for addition must bé determined based on
“pulp Mow rate X consistency = pulp AD*.

The imporlance of this should be clearly understood because of the fact that the BRPP stan-
dard also sefs the rate of chemicals for addition on the basis of the quantity of pulp, ADi.
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Al present, each chemical is added to (virgin pulp + dry broke), and we agree that this is
a basically good contcol method. This is because, once pulp is made into paper and part
of it ss recycled as broke pulp, the effect of chemicals is Towered extremely.

©) Placesfor chemical adding

a.

The mixer is equipped with a strainer (40mesh) for various chemicals, and this strainer
is very useful in eliminating foreign mater.

Thete is no particular point that we note improper on the whole flow of mixer, bul
we recommend a change on the alum adding method and difution method.

In other words, we think that alum should be added at the last stage of mixeér because
of the relation with other chemicals and the problem of precipitation.

We recommend that the adding positions of clay and alum should be changed each other.

The existing flow of mixer and ovr impiovement plan are shown below.

(Exdsting) (Existing) o
Alim -«=— Clay Aluin —a Cly

—— Tinopal
[ Disect Blue

I

Head box

~1— From Refiner
chest

Methylea Blue
OO  Agitator

At present, alum is added as the measures of pH value control. We think it belter to

‘change the cuéient standard of head box pH 4.14.0.2 to pH 4.520.2 in consideration

of the preécipitation and yield of alum, thereby r‘éducihg the alum consumplion and
vltimale cost.

On themlcal dllunon we think that dilution should be conducted at the chemical ad-
ding part of mixer in consideration of § its mixing with the pulp.

The dilution rate should be ¢ontrolled to about double as thisw ;ll prove more vniform
mixing.

The concentrations of chemicals added to the mixer at presenl and our recommenda-

““tion are as follows.
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Existing % Improverent plan .
Clay 10% 5%
Alum H1 74 $%
T Size : 45 - 5% i 2.5%

"+ Add water at the mixer inlet, changing the éxisting concéntration of 10%s 6 5%

The difution method is illusirated below,

 Chemical
— Waler

Straines

to Mixer

The above box lype is very suitable.

(4) Studies on other chemicals

a. Study on paper strength improving agent

The lower papes strength resulting from the irend toward lower basis weight and change
of paper strength caused by fluctvation of pulp furnish ralio are the partial reasons
for more frequent break of the web on the machine. Also, judging from the test resuli
of the products, the tensile streagth is MD/CD = 3.5/1.3, picking is F/AW=7-10/5-6
for HYS 45g/m? and HVS 50g/m?, and F/W is 3/3 or lower for Cyclo style 70g/m2.

Although use of a paper steength improving ageint (for example, polyacron) will increase
the chemical cost, but the disadvantage should be covered by a greater réeling elficien-
cy when a large-scale production of lower basis weight paper expected for the future
is taken into consideralion. '

b. Swudy on yicld improving agenl

The measured result of wire retention of existing HVS 30g/m? production is $3%, and
we think this should be increased to at least 60%9. In order 1o impiove the yield with
the current facilities, equipment and inlel concentration, a yield improving agent (for
example, polymin) must be added.
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If to employ other method, change of the wire specifications (wire mesh) and increase
of pulp consistency in flow box and installation of hydro foils must be considered.
On thé clay adding process applied at present, we see that it is added in the continuous
mixer and at the same time, aboutt 25% of the necessary quanlity is distributed and
“added in the mixer before No. 1 fan pump. We do ot think this method is proper. We

1 lhmk it advantageous that clay is added in the continuous mixer only and alum is add-
~ed in the mixer before No.¥ fan pump. '

717 Slabiliza(ioﬁbf Broke (Waste Paper) Furnish Combination

The quanmy of waste paper (broken waste, trimming waste, and finishing waste) varies with the
s:luauon of sheet break and finishing, and when using the broke pulp, the furaish combination
of it 1o l!:e refiner chest must be changed according to the grade of paper being made al the lime.
The pn‘r:pe reason for this is 16 maiﬁtéin the pulp strength in the flow box. Another reason is
that, if dry bsoke of a high ash content (for examiple, HVS 80g, 12.8%%) is mixed in the stock
for the paper of a low ash content (for example, HVS 45g, § — 6%), it may cause frequent sheet

break affected by floating blocks of fibers and the like.

The pulp furnish combination must be adjusted (o maintain the ash conteat of the paper constant.

7-1-8 Paper Qualily

The paper qualily and standards are described in Chapler 5-6.
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table 7-1°8 Stindard of BRPP % Recommendatfon

Fr'slcel

Standard

Grade (Nowa&ajé)f 'JLACtual.f‘ “‘ggigiiepi
Thickener 610 - 660

HVS 45 Steel ref, | 430 + 10} 385 - 525, |. 420 & 20
Stone ref. | 360 * 10 310 - 350 | 330 £ 20
“Head box 270 - 400 . |. 300 £-20.
Fhickeier _ _ _ : _

CHVS 50 Steel ref, | 420 + 10 | 400 - 520 | 430 % 20

Stone ref. | 350 & 10 300 ~ 460 1330 + 20
_Head. box | 180 - 350 | 300 3 20
Thickéner _ 640 - 705

HVS 60 Steel ref. | 420 + 10 | 400 - 480 620 '+ 20
Stone vef. | 350 + 10 | 340 - 460 | 330 ¢ 20
Head box 280 — 400 | 300 * 20
Thickener 615 - 600

KVS 80 Steel ref, | 450 t 10 400 - 490 450 1+ 20
Stone ref. | 380 : 10 320 - &40 360 & 20
Head box 345 — 425 320 ¢ 20
Thickener 650 - 7200

HVO 80 Steel vef. § 430 & 10 400 - 470 430 + 20

(Offset) | Stone vef. | 360 * 10 330 - 360 340 & 20
Head box 300 - 345 300 + 20
Thickener 630 - 670

Cyclo, 20 | Steel vef. | 490 & 10 470 - 510 480 + 20

Stone ref. | 430 £ 10 400 - 475 400 + 20
Head box 370 - 435 20

360
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72
7-2-1

(1

2)

Operation and Facilities of Paper Machine and Problems
General

The operation conditions and major equipment of the existing paper machine of BRPIi’ are
summarized in Table 7-2-1. Data of 1wo Japanese paper machines that are similar (o BRPP
machine is also shown in the 1able.

The spenr'cauons of the wire part of M/C-A can be regarded completely idenhcal w lhose
of BRPP.

Baséd on the data shown in the table, the BRPP paper ma'chine‘éan be regarded 10 be (‘aﬁablé
of making paper at a rate of 300 to 350nm/min. Accordmgly. our recomimendation is that
the machine be remodeled 10 have high productivity by renemng andi 1mprovmg equi pments
that are short in lhe capacily.

The major prob!ems 6n the operation are unstabilized paper qualily and poor feeling effi- -
ciency (= frequent sheet break).

On the equipment, the most important point is the improvement of the press pari. The hex(
problems are defective culting and lower accuracy of diameter on the roll winding. These
result in a larger rate of off-grade product and lower average sale price.

On the other hand, the stock is distributed pioperly on the wire past, ma'king the sheet for-

malion quile sausfaclor) , even comparing with produc(s of compeétitors, and this good pet-
formance must be mamlamed

7-2.2  Approach Equipmenl

(U

Dust removing equipment

BRPP has 2-sibge dust removing equipment of Type 623-4EH Vorject and 2mm dia-Vertical
Selectifier screen plate, bul their dust removing performance is low since they cannot main-
tain an appropriate differential pressure. This is proven by the fact that the paper produced
by BRPP contains four limes as much dust as that of compelitors products (Table 5-6-1, 5:6-2).

However, the existing dust rémoving equipment (Vorject s¢reen and Selectifier sé;e’ehj can
be used satisfactorily if the defective paris are replaced, and thus, we ¢an sely upon their
functions. :

The causes for poor dust removing performance and the remedy are outlined below.
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Problem _ Cause Symptom Remedy

Improper pressure Shortage of pump | Décrease of pressure | Renewal of pump
(differential capacity at intet and outllet '
pressure) balance :
inadequate main-
fenance

The pressure (differential pressurc) balance at the existing operation is shown in the below
ﬁghre. In it, proper pressure values ate shown in parentheses,

The seconda:y deaner inlet pressure is1.9--2 ('.!!(g/cm2 and that of éutlet is 18¢mHg. (The
préssuré ‘of primary cleaner vacuum is 62cmHg .) Many laihngs (long fiber, wood and vinyl
fragments) are noticed on the Selectifier screen.

Generally, the normal differential pressure standard is 2.0kg/cm? {inlet 2.5kg/cm? and outlet
0.5kg/cm?). As an actual example, we know a ¢ase in which excellent dust removing per-
formance is achieved by controlling the differential pressure at 1.3 to 1.5kg/cm? on the
primary cleaner (4.8 — 5.0kg/cm? vs. 3.5kg/cm?) and at 0.65 16 0.75kg/cm? on the secon-
dary cleaner (0 9~ i Okglcm? vs. 0. ZSkg/cmz)

The up- ﬂo“ water pressuge of the secondary cleaner cuirenily applied is 0.9 to 1.FHl kg/cm?2,

but we recommend that the up-flow water pressure should be adjusted by Iookmg at the
contents of the Tejects.

Selectifier screen

The specul"callons of thé e\mmg sceeen are as follows:

Basket size: ,{_SOOmm dlamelerxﬁwmh‘l height
Hole diameter: 2.0mm

Horsepower: HEW x 6P % 300rpm X 2sets
The diameter of 2mm for the basket holes is appropriate and this screen éan be used.

However, the aclual operation state is not good and it must be improved. Qur proposal for
the improvement is shown below,
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Table 7-2-2 Problem of Selectifier Screen

Problem , Cause : Sympiom . | . Remedy
1. Impr"Obér Shoﬂ%ge of pump |Decrease of - Renewal of punip
pressuge capacity S -] pressure at inlet and S R
(difllerential S C - Joutlet
pressuse Inadequale main-
balance) tenance
2. Clearance Eirot on cleasance | Clearance: | 1) Adjust clear:
between setting . _ ) anteto 3 -4
basket #1 screen: 7 mm mm.
and rotor - Bisket defosma-- | #2 sciten Smm |9y Repewat of
tion ) AR . a basket -
3. Mall‘unchomng ‘Since no removal | Basket holesare . - | New installation
“of screen reject | device is given, plugged with much H{of \1branon screen
system - | impurities once :mﬁuntms
removed recycle.

{3) Flow box (Inlet)

The e\ls!mg ﬂox\ b0\ (Nakano Imn) isa smgle [ube dlslnbulor type, and il seems lo be
effective in the stock distribution at the flow box intet. However, the slice hps in the flow
box have a large intesval and this creates a problem o correct thick/thin psofile.

Also, we have noticed laifings st icking to the upper and lower lips, and there aié bossibiliﬁes
of sheel break and cracking.

a.

Al present, 13 slice lip adjusters are installed to a slice widih of 2,740mm, and they
are installed in the intervals of 90mm — 140 — 140 - 250 (8 intervals) - 140 - 140-90mm
counting from the front side. This Ia)oul of flow box must be changed to S0mm pitch
at both edges and 100 pitch at the middle part if production of thin papers is planned.

Sticking of tailings to the lips

A large amount of stock tailings are sticking to the upper and lower hps In considesa-
tion that about 20%% of sheet breaks is caused by floating scum the l‘lo“ box must be
thoroughly cléaned when the machiné is stopp<d.

Also, since scales are recognized on the liquid evel of flow box and scales aré also
recognized at the single tube outlel, chemical cleaning (NaOH 39%, etc.) musi be con-
ducted in the whole system including the stock approach line.
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Horizental level of lips
_The lower lip has no problem as a result of our test using a leveler. We checked the

upper lip by nléasuring the distance (0 the lower lip using a laper gauge, and no distor-
~ tion was found,

“Consisteney in flow box'(Intet)
Table 7-2-3 shows the current consistency of the stock in the flow box for each grade.

Table 7-2-3 Actual State and Recommendalion of Consislency
in Flow Box

Giade o _ {\ctual._ N Average Recommendation
VS 45 | 045060 L0.527% 0.6--0.7%
'HVS 60 | 043058 - 0530 0.7-09
"HVSjO 80 | 062-018 0695 0910
- Cyclo 70 0.50 - 0.60 0.563 08-09

The data in the table shows that the consistency in the flow box is rather thin. In order
to improve the runnability, we recommend raising the consistency slightly, thereby achiev-
ing the following effects:
i)  Reduclion of dewatering load of the wire pait, coniributing 0 an increased paper
- machine speed
iij lmbm'fefner‘:t of the wire reteasion, contsibuting to improvement of the quality
and yield '

Distribution in flow box {inlet)

Judging from the low consistency at the inlet and the use of the single tube fype
“distributor, we consides that the stock is fairly uniformly distributed in the inlet.

Ouir assumplion can be provén by the fact that the fosmation of BRPP product is stabiliz-
ed when compared with other producis although forced dewatering is given by the wire
part of ‘lhe table roll type.

However, 1o study regulating initial dewatering by the wire pad, improvemeal of the
yield and reduction of the moisture coateat at the press inlet, an increase of the con-
sistency at the inlet is indispeasable.

Accordingly, we believe there will be a necessity of the use of a flow box in which the
stock distribution in the inlet can be kepl al a favorable level, the flow speed can be
increased, and reflocculation of pulp fiber can be suppressed.
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f. Ratio of Jel/\me speeds

" The ratio of jet speed/wire speed (J/W) at the time of makmg HYS 4Sg g:ade is measured
at 0.917. The operation conditions ai the tine were:

Wire speed: 240m/min
Jet speéd: 220m/min
Llp openlng : l?mm )

The slandard .l/\\' rano is “l”, and ad]ustmem is Io be given dependmg on lhe forma-
tion bemg developed. : : ,

2. Others -

At present when the grade is changed of for basns \-.eaght control, the opera(or ad;usls
the circulation valve installed (6 thé nrculal:on line {to # 1 Fan Pamp) at the S-e!echf jer
scieen oullet side. Hm\e\ er, ilis essential that a ntagna- flo“ meter and CIC are mslal!—
ed and controlled b) a BM mieter is given as measures to controf the basis “elghl pro
fite and mojstugé content proﬁle

Also, for s{ock re-cycling system béfore the flow box, since lhe re-cycling val\e con-
trols the fow speed and flow rate in the inlet (o constant values, a slock overflow valve
must be altached o the single tube type distributor,

7-2-3  Wire Part Equipment

(1) The equipment specifications of the existing wire part are shown in T able 1-2-1-a.

Table 7-2-4 shows comparison of equipment, between BRPP and others, which influence
the effect of dewatering load al the wire part.

Table 7-2-4 Companson of Wire Par! Deu.atermg Equnpment

BRPP_ . wc A

. M/C-—B.
Forming fengih 11,800 mm 7.370 mm - 12,175 mm
Table roll 1.78 rollfm 1.76 rollfm " 1.2 rolfm
Hydro foil 3blade - " 0.27 unit/m’ 0.33 unitfm
Hydro foil 4 blade - 0.4 unitfm *0.16 unitfm
Vacuum floil 5 blade — _0;4! unit/m 0.08 hiiil[ni
Sue. box o N - -
(Vacuum width on 0.52 unitfm 1L.76 unitfm '} 0.82 unit/m
the basis of 200 mm) : o
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- Problems refaléd to one-pass retention (initial retention)

At préseat, the 6ﬂe-pass retention at the ss"ir-'e bari is 3010 559% ;xnd l‘-h‘a!‘ during production
of HVS 50g/m? (March 9, 1984, 240m/min) was $3.13%.

Table 7-2-5 Comparison of One-pass Retension Rates

Basis Ash " Flow box One pass
weight % consistency retenhon
. 2 . _ f" '
M/C— A 70 kgfm ls 1% llO 1.30% 60 - 65%
51 1221 ] 090095 63 - 68
M/C=B: . _?0 . . Si] ) 3 9‘?5-_.0’8,5 L 65_70 g
.1 60 _ '251 1 {1 095-105. | S0-58
BRPP 50 10.6 O-11n 0.67 53.1

The product formation is especially dependent on the initial dewatering, and therefore, this

s a ciitical issue in order 10 proceed with produciion on lower basis weight, iniprovement
‘of the yicld and speedmg up the paper machine.

' Accordingly, in order suppress the initial dewatering and to stabilize the slock yield, a series
“of hydro [oil and vacuurn foi} must be instalied, and the wire part must be improved in-
‘¢luding reinforéement of the suction box.

On proceeding with h)fdro foil, naturally, the target of machine speed must be set to at teast
300m/min, and on the suction box reinforcement, resistance of the wire against abrasion,
related with the ash conteat, must be studied.

Problems on dandy roll

The dandy roll used at present is 45mlsx510¢x3025 long, bl we recommend changing
this to a 40m/s wire 10 control the water splash.

Also, thete is a rol! that has a straight joini, but a spiral joint is more desirable.

Since we have recognized deformation of the rim, the roundness smust be checked. As the
measures {0 control water splash, (1) the consistency at the infel must be raised and {2), SAVE
ALL for the dandy roll must be improved.

Problems with wite shower

As shown in a side-view drawing, in addition to the shower for tiim knock-off, five fan-type
showers and one neadle shower are used at preseat,
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The improvement step 1o be taken is rajsing the needle shower pressure (10kg/cm? oF higher).
The lnm nozzle pressure must also be ralsed '

As lﬁ lhe shox\er semug. the ¢urient nmzle pitch is lOOm:n and lhe distasice fréim the wire
is 100mm. When the shower pressuse is raised, the distance must be changed (6 150mm so .
as to reduce the damage to the wire.

1-24; Préss Part Equipment
(H Pre'ss nip arid wét-web moisture ¢ontent
The m}iﬁbcr of presses (1 -3} is sufficieat for the current production capacity; but the ﬁip

pressure {kg/cmﬂ of the press is weak, much moisture bemg carried into the diy par( Thls
nalurally mcrea;es the Ioad to the diyer,

Table 7-2-6 Current Situvation of Nip Pressure and Moisture Content

(HVS 45 g/m?)

Suc. — Couch | No. lP N;}. 2P | No. 3 P- smOOIher
| ?\'f;ﬂiﬁi“ﬁff kefem R AR B LR IR | -
| :‘:Ic’[i;*’l;s“‘e kgfem . S 98 3# o p21s 110
Moisture content )2 80 - 82 72 65 64 | 6263

From the viewpoint of the latest equipment, the moisture content of 62 -- 63%% at the S.M,

outlet (dryer inlet} is too high, and the press pasi must b; reinforced 50 as 10 reduce the moisture
content at the diyer infet 1o 56— 57%. :

The following measures are conceivable to achieve il:

1) 1P nip: 40-50kg/cm
2P nip: 60 - 70kefcm
3P nip:. 90— 100keg/em
Smoother: Removed

2)  Grooved rolls should be adopted for 2P and 3P bottem rolls. The hardness of the rolls
must be HS hardress 100* or super-hard 1ol of P&J 0—1°. '

3) Adoption of suitable felt to meet super-hard rolls and high pressuie nip.
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4)  As the nip pressure is raised, the felt suction box must be reinforced and a cleaning
needle shcm er mus be mscalled

5) 7 VSmce lhe rell mosslure conlenl is high, grooxed rolls must be mslalled and a scaveng-
ing shower must be installed to remove impurities.

Also, penodnca! cleanmg by chem:cals is essenllai.

Blowing trouble

~ There is exeessive blowing of wet-web in the inlets 6f 1P and 2P al present. Although this

3)

1)

'daes not se¢im t create any problem during thé production under the current nip pressure,

as the speed becomes faster and the nip pressure is increased in the future, creasing of paper
and sheel break are very likely to oceur. |

~Thérefore, the drawing force fmust bé inéreaséd. Also, felt run improvement must be studied

by making the position of felt rolls at the press inlet raised.
Ciown of boltom roll
As the press nip is improved, the crown (see side-view) of bottom rolls should be modified.

Press doctors

Al present, a stainless steel doctor is used for 1P and bakerite doél()r is used for 2P and

. 3P. However, to control the tailings around the press roll, all doctors must be changed (o

stainless steel and the nip pressure must be controlled within a range of 300 to 500g/cm.

‘At present, the auuilary dOctor is contacling the top roll. A clearance of 2 to 3mm must

be secured.

7-2<5 - Dryet Parl Equipmeht

(1)

Problem of drawing {souble on dryer part

At bresen!, the amperage of motors at the diyer part frequently fluctvates, causing theet

breaks. Théreforé, in order (6 avoid sheet breaks at the tine of drawing trouble, the draw-
ing tension between the fast dryer and the machine calender is increased, which to the con-
trary, is causing break of the paper.

- The concenrab!e causes for lhls lrouble are improper mamlenance of the secuonal molors

and 1mpmper dramage system in ghe dlsers
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2).

Problem related to unit céns'umplion'of'sléam foet

The average consumpuon rate of steam at presem is 3 ! ’I‘ /T as on Reel Pfoducuon but

- on recent’ machines of the same () pe, the consumphén |s 1 8 to 2 2 T/T in most cases

The following steps must be takcn :o leduéc lhe steam consumpuon

a.  Reduction of meisture ¢contént camed Over to lhe dr) er paﬂ by improv mg the press part

b. Adoption of a high permeability canvas and increase of lhé ‘Canvas - (ension
a 0— 1. 2kg/cm?)

<. lmpm\ément 01‘ the d:)er dramage 53. stem arld cenlrahzed conlrol by a comtoi pane!
. Repair of steam flownieter AR
e. Implementation of moisture content profile conirél by installing BN metér.  ~
~ At present, when a paper roll on the pope reel is touched, the backside is hot and the
front side is normal in the tenipérature, indicating a farge degrée of temperature gra-
dient. The reason for this may be that the selling position of siphon pipes for drainage
in the dryers is Jocated samely. This must be checked immediately. = .

7-2-6 Calender Pail Equipment

)

)

Problems selated to doctor

The doctor of each chilléd roll in the 6-stage calendér has not a pioper touch. This causes

the winding trouble frequently when paper is passed through, causing the loss time gréatér.
Especially, the bakenlc doctor used for (he boliom roll at presenl must be changed to a stainless
steel blade to |mpm\e the contact.

Problems related to paper threading

Currenily, papes threading from the final dryer to the calender and thén to paper reel takes
a long time, lowering the production efficiency.

Therefore, the following steps must be taken:
a.  Alteration of paper threading method, or to stop threading 'lherpaper,acr'és_,s the whole
width.

Paper is to be threaded through from l.he wire part to #26 final dryer in a widih of
400 to 500mm. After that the paper is (o be threaded lhrough the calender and pope
réel in the same \\ldlh and the sheét is \\1dened after comp!elmg these proeesses

This reduces the amount of broke and is more desirable from the ue“poml of safely.
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b.  Also, when the paper is fed through, it is apt 1o be caught by the expander roll before
the pope reel and air chute pipe.

Thérefosé, adoption of a lift by air cylinder tmust be studied.

7-27 * Pope Recl Equipment

) P}oblémé'_lélét_ed 1o the secondary arm device

The press used at present is a sell-weighl type and thé tension cannot be_com'r'olledi._

Therefore, when paper is wound, troubles like tighter winding on one side, loose winding,
elc. are apt lo occus. A pneumatic conirol device for pressing may be necessary.

7-2-8 Clolhmg \lalenals

(i) Wire dmh

@)

A plastic wire cloth of 65 (n‘iesﬁ)i X 2850 (m‘dlh) x26m (leﬁgtﬁj isused at bresenl However,
for one-pass reiension and to control the difference of quality betv. een face side and back
side of paper, the wire mesh must be re-studied,

Based On our own experience, a wire cloth of the following specnfcahons is recom mendable:

' Wire cloth spenﬁcahons :

Strand thickness M.D./C.D.: 0.175/0.200mm

Mesh: - 92/60

Number of meshes; 5,520

Open area: 19.3%
Dewatering degree: 30.1¢cc/ecm/sec
JIS air permeability: 217.0cc/em?/sec

Kind of wéare: 1/3 four-shed twill weave or single-layer weave

\\'hen sele-.lmg a wire, lhe freenm and dfamage of the stock and dewatering degree and
air pelmeablhl) of the wire itself must be taken into consideration.

Felt selecli-jn

The felt used at present is HM/M 500 Batt on mesh type, with the following specifications.
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)

IP-Felt | = 2P-Felt o 3P-Felt
Synthetic 1002 124 100%Z 124 100% 124
Base 345 gfm? 345 g/m? " 345 gfm?
Batt/Base 6238 61/39 “$i30
Veight 900 gfm? 350 g/m? 850 gfm _
57.7kg ' 62 9 kg 436 kg }
L)  wlinm) 25Myx2850 | 260Mk 2850 | 18.0M %2850

. i1

" To expeét and realize an inéréase of thé machine spéed and reduction of moistire ¢ontent

of wel-web, the felt must be endurable to high nip pressure. When selecting a felt, the weight
and fabrication of felt must be determined referring 1o the nip of each parl

Based on our own expesicnce, we recommend that the following t)pes of fd(s be studled
No. I P: 950 1000g/m?, plain weave, Balt/Base =70:30
Ball rauo (rronllback) 4 S/ I, monofilament

No; 2 ¥

l3003/m’ plain weave, Batt/Base =75:25
Batt ratio (front/back)=5/1, monofilament
No.3P: 14002/m?, doub!e-?a)‘er weave

On this renovalion project, the press part will be wholly changed and the felt speclf'cauons
wilt also be changed.

In this case, the felt specifications witl be as follows:
Pick-up feli:  1250g/m?, Batt on Base
No. 2 P felt: 1350g/m2, Bail on Base

Canvas sclection

The canvas used al preseal is a monofilament poly mes canvas made by Hyck hanng an air
permeabitity of 10 000cc/cm?lmm for both of the main dryess and can\as drg.e:s

In order 1o further improve the dryability and surface propenty, we recommend the use of

a canvas having an air permeabilily of 20,000 to 30,000¢c/cm/min, made of the same’
monofilament polyer.

In the case of 1D canvas, the use of a canvas, on which the air permeabitity at the both sides
can be controlled, will have to be studied.
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For example, a canvas having the following air permeability should be considered:
. Bothends: 600mm wide -- 8000cc/cm¥/smin
" Central part  20,000c¢/cm?/min '

(4) - Life of clothing matérials currently used

Name ’ 'Pasi ' o Life o | F&emark's
" Wire eloth” Wiré'ﬁ[_iétrt' N 3_4 nlidnl;hs_" 1 In case Ofb_réhze
Felt No.1P 3 — 4 months Wire: 21 days
No.2P 3 — 6 mosnths
No. 3P 3 — 6 months
Dryer Ul 1l-1L15years
y ID _ Y
- B {1-1.5years
‘ U 1 4 — 6 months
2D - .
B | I — LS years
. U §1=2years
3D
8 | 1 —2vyears

= U} Uppes Bryes Canvas
B) Boltom Diyer Canvas

Note:  Since the upper canvas of No. 2 dryer does not last long because of the defec-
tive joint, # must be replaced with a plastic spiral canvas.

7-2-9  Current Situation and Problems of Finishing Fquipment

{1} The cutter has bevome old and the caiter selting device is not accurate. Therefore, S to 10%%
of the products are set aside as second grade for the reasons of improper size, sheet defor-
mation and paper dust mixed afier cutting. These troubles are the kinds distiked by users,
which aré printers, the most since they greatly disturb the workability and printability.

The curgent cutter is in use for close (o 20 years, and it looks as il the accuracy cannot be
testored by partial repair only, Accordingly, we recommend that the whole equipment be
replaced.
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(2) Problems related to finfshing at the culter énd

At present, the cut shéeis are pited up aﬂet cuumg and s,uch pnles become une\ en ( [Ll'l Or J_‘., )
affecied by non-uniformity of thickaess.

It order 10 neatly piie the sheets, the dry broké is put together and inserted fof adjustmient
of the unevenness of the piled sheets. This, however, causes parlnal uney enness( M or JL)
oi’ creases, resulung in the gene:atlon of of f-grade products

We tecOmmend lhal bOard paper is cul into spécufc sizes and a numbgr of the pseces or shee:s
be pronded l‘or msemon into lhe sheels for neat p:hng
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- CHAPTER 8 . EXISTING SITUATION AND PROBLEMS ON
MAINTENANCE CONTROL

8-1  Malntenance Control (Mechanic)

8-1:1 Repaiting Cosl

The cusreal situation of repairing cost is shown in Table 8-1-1. Repairing cost occupy about 8%
os more of the paper selling price. This ratio is no greater than 4 or 5% normally, and even if

the regionat characteristics of BRPP are taken into consideration, the ratio is just too high.

About 85 10 90% of the repairing ¢ost are material ¢ost.-

8-1-2 Mechanical TrOyble

Table 8-1-2 shows the down time of paper machine in recent three years caused by mechamcal
clectrical and instrumental {foubles which are attsibutable to the w ork of maintenance depart-
ment. The annual down time total is 146 houss in 1981, 70 hours in 1982 and 190 hours in 1983,
and these are al least aboul twice as tonger as Lypical standards.

The contents 6f major Iroubles are cyclic or respective iroubles on the press toll bearings, vacuum
equipment, electricily in the sectional drive paris efc., and they can be easily preventive.

8-1-3 Number of Existing Equipnieats to Control

Machinesy About  150uniis
Common used equipment (pumgp, fan, agitator GM, elc) About  50Cunits
Rolls About  200s0lls
Motors Aboul  600units
CIatrumént ' ' “About - [60units
Total : : About 1,610units

These equipments are controlled by 77 persons of the maintenance depariment, or one person
is to take care of 22unils.
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The number of répairing in 1983 bated on ie‘ﬁéiring Job¢ards is about 300 by the idéchanics (among
which about 140cases required long shutdown).! *»" 2 . i1 .4, 5

8-1-4 How to Ifnproi’e Mainténance Control in BRPP

There are (wo impartant points on the maintenance control, oneé is‘ how to decrease steppage houfs
of paper machine by cases of maintenance trouble, other one is how to decrease Ihe repamng

cost. We think actual stoppage howrs in BRPP are not so good.

The target of stoppage hours of paper machine caused by maintenance troubles should be set
as follows: :

Stoppage hourss, caused by mecha'nica.l troubles 40houss

Stoppage houss, caused by'e!ecﬁical troublés - - - 30hours -

Stoppage hours, caused by instrunient iroubles 4houss

Stoppage hours, caused by othér reasons 6houss
Total " 80houss

The follomng steps are needed to accomphsh lh:s largel-

) Estabhshmem of a periodical (monthly) répair day on each equ;pmenl and ‘exacl execution
(2) Preparation of an execution plan for the above

) Ad{)puon ofa budgel systemon repamng cost and contto! ol' the budget by the maintenance
“dépariment

(4) Thorough studies causes of trouble and posilife iﬁlroducti(:m éi’ nerw lecﬁnofogies

I these details are systemalized and actually conducted, the stopping of paper machine caused
by maintenance troubles will be substantially reduced.

ftem (1} is conducied even now, bul the main purpose at preseat is to change the consumable
goods or main roll, and not for the equipment maintenance.

Item (2) will be very effective to improve the maintenance controt technology. That is to say,
in order 10 prepare an execution plan, essentially efforts must bé made to maintain complete equip-
meal record, machinery historical secord, and spare parts list, as well as preparation 6f drawings

and acquisition of new technoloegies, so that the :eplacemem c:.des of ¢ach parts can be delermin-
¢d bated on such daia,

ftem (3) is effective to reduce the repairing cost. That is, tepair plans must be established within
budget and equipment will be controlled more carefully.
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8-1-5 Quality of Maintenance Control

When all these items ate exccuted, the maintenance control of BRPP will really be converted from
BM (Brcakdown }1ainte;ianc'e) to PM (Preventive Maintenance), and in a near future, it should
be converted 1o TPM (Total Preventive Maintenance).

8-1-6 References

As reference d0cub1ehls, the fepaiﬁﬁg job card flow chart and existing organization of maintenance
department are given in Fig. 8-i-1 and Fig. 8-1-2,
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Table 8-1-2 Analysis of Paper Machine Stopping Time for
Cause;s Allributable to Maintenance Department

‘1. Causés by Liain[en;hce Seétion
-1 Maintenéncﬁ Trouble

(1981)

Month, Day t Stopping Time S o Cause
Jan. 6 9:25 | Replacemént of No. 1P bollom ro), westesn side
s Brg. for breaking caused by grease shortage
7 1:35 Continued repairing of the above
10 30:14 Break of drive shafl, No. 3 dryer section
Apr. 19 0:29 Repair of dandy roll Brg.
‘May 22 . 020 Repair of nozzle cutler al wire parl
26 0:30 No. centeriag of 1P Top ro¥l
Jun. 13 - 6:26 Replacemént of Bryg. al suction couch roll vacuum
) pump
14 9:35 Continued repairing of the above
Nov. 19 4:14 No. 706 pump repair
26 -3:51 Replacement of wige stréatcher roll for eastern side
Brg. breaking
Dec. S 10:20 Repair of westesn Brg. at No. 1P bollom roll by
water entered from oil seal
6 15:15 Conliaued repairing of the above
Total 92:14
(3.842 days)
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(1982)

Month, Day

Stopping Time

7 Cause )
Mar. 16 :54 Repz«x_ir of slreafch:e-r .Ché.iﬁ a! No 2 d;yéi s;:cli()n
canyas ST
May | 2:32 Centering of No. 8212 pumgp
Aug. 11 2:00 Repair of vestical scicen shaft.
1z ~3:10 | Continued repairing of the above
26 - ’ 9:35 - Repair of i'a':c'uum pump Brg. at suction couch
ro)l, Co
Sep. 4 - 3:08 Repair ()f verfital screen strainer
{Western side)
6 1:27 Répliaéenie‘nl of veilical sereen
-7 1:07 © Repair of vertical screen Strainer
. (Western side)
Nov. 8 0:24 - Repiir of hose for calender lubricalion oil
Dec. 15 0:30 Repair of pﬁ)le} for carn'e_r rope
Dec. 24 200 Répﬁi;r 6f \"eilical screen slrginer
Total

27:47

(1.158 days)
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(1983)

Stopping Time

Month, Day _ Cause
Jan. 3 5:00 Réplacement of No. 1P top roll
16 3 .00 Repair of Brg. at VRS vacoum pump
9 0:32 Repair of No. 2 dryer section gear
Pi__eb. 10 4:58 Repair of rotary shower shaft at flow box
16 1:30 Change Brg. of felt rot |
h;laf-: 5 1:00 Repair of felt roll surface
S b 0:13 Répair of 3-ton ciane wire fope _
Y 2:07 - Repair of No. 1 VRS pressure gauge mounling pipe
Apr. 1 9:15 Replacement of damaged wire streatcher rollo
29 4:07 Repair of suclion couch roll inner box
May. 9 0:42 Repaif of VRS pipe leakage
Ji;n. 23 k24 Change of No. 805 pump casing boli for breaking o
24 £:37 Change of VRS pump casing bolt -
. 1 106 Repair of loose calender paper roll support
Aug. 2 2:18 Pressure drop of Hydrautic Pump-No. 1
15 0:58 Change of No. 805 pump casing tighfening bolt ©
17 2:29 Repair of No. 2 dryer drive gear that has becorne &
. loose
18 1:05 Seécond repairing of the above A
Out. 6 3:20 Repair of Brg. at streatcher roll o
1:38 Repair of tolary shower shaft at flow box
26 1:40 Repair of Brg. at No. 3P upper stage paper roll
Nov. 19 0:07 Repair of pipe réel handle
Total 50:.06
{2.086 days)
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1-2 Oul of Maintenance Section

1981 RLES:2 NN IR T P

Count | Time | Count | Time - | Count | Time

Calender DoctorBlade | 30 | 2:43 | 3 | 2:38 | 21 | 645
Replacement/Répair ~ | 1
No. | Doctor - = b oo | - -

No. 2 Doctor - 2. 1033 - = £ ] <08

No. 3 - - 1 - = 3 | 1:00

No.4 2 jo30 | - - 3 | 40

No. 5 1 {oeas i oo | s | 138

No.6 2 poash - | <] 3 ] ose

- Boltom Doctor "3 Joso ) 1:18 2 | 125

Others R |4 | koo

| Sub total 10 {243 | 3 {228 21 | 645

o ctor 1, |o2 |3 |20 ] 1 | 038}

Diyer Doctos — — - |- — —

g?aiee[r?;i:::nge - 1630 ] s |[340 ]| s | e20-

Total 3:33 8:12. 13:43
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Table 8+1<3. "Information sheet (Job card) Flow Chart in BRPP

Waré House

3 ; - —~ — _R_e'q—u'{s:t—- — Accou:ﬂ:ing
4 Req. parts sheet spatr partj |
ot LAY sheet
g|r '
| ‘ I
"SR Technical Director |
AN |
$u ] "’e?kly As sum total |
i ) Report |
) - _|
"B: —>=] Maint. Dep.
Recording 1
1) Equ. spec. card i
; d
| /spair car i "
2) Maint. card ”‘i’ e
[ 1]
I |
I I @
I e N N
) I— —_—— — — ' P
: o o
:é u L. 2 g
: o “w n
g g I,ISI = [ I.S- 3] o
P -3 : 3
- O —t £ H
< O Q d
g G ) 3
7Y S e ) b5 B
o
£
o
I.S
“
H
Checking Product Dep.

1.5: [Ioforezation Sheet
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Figi 8-1-1 Organization in Maintenance Departvent, BRPP

3foductlTechn1cal Me. Hurtédjo
Dirvector - _
143
Maintenance Dept. o ‘Hf._ Fddy
62
: . ‘ ] Hale 3
138 Clgrk Female 1
17 o 61
Division I 1 - s ﬁi;isionéll 1
16 60
|| Field Maint. . . . B Y e
Section For Repair Machine Shop 42
Sect. Read 1 .
Horkeri 40]-§1 Segt. Head 1
A ,'Léader Yorker
- — Machinist 1 12
| | Shift Maint. : - : - Helder: ‘1 14
Section For IHSPQCEI?n Car Repair 1 12
_ : 4 38
Sect.jHea@ 1 11 )
Iaspectors 30 L_
Elect. Inst. 18
L} civil

Sect. Head 1
Sect, Head l} 4

Worker 3 Leader Worker
Electric ] 11
Instrueent i 4
K I 15
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8-2 Eleciric Section

8-2-1 General

BRPP is‘equipped with the independent pov. (43 planl which w hole eleciric power necessary in the
mill is sahsi‘actonly covered.

The power gcneraling capacity is 9,920kW in tofal by five main generators.,

At presénl, the power necessary in normal operation is coveied by two units of generators of
1,500kW and 2,710kW respectively.

As loaded equipments, there aré three units of high tension motor as 6,300voltage (680kW in
total), about 600units of low voltage motor as 380voltage (5,400kW in toial), one unit of elec-
Irolysis process for iake up chemical {1,200kW), and oné unit of sectional drive system for paper
machine 273kW in total).

The operation stastéd in 1969 with three units of 1,500k\W gencrator, and, in 1976, additional
two units of 2,710kW generator wese installed to cover the power for newly-installed electrolysis
process for make up chemical and increase quantily of paper production (45ton/day of paper
after incréase): The electric power is being supplied to existing 9 feeders and newly-installed 2
feeders. Refer to Fig. 8-2-1. : :

{1 is aboul 20 years since most of electric equipment were opetated and it scems that they have
been operated under rather good maintenance. Generalor equipments ate nol many equipments
which must be replaced in early time due to deterioration.

82-2 Present Siluation of Electric Equipménts

8-2-2-1 Power Source

Up 1o now, five cases of troubles of independent power souree equipments occurred 4 {roubles
in 1982 and 1 [rouble in 1983, They were all caused by mechanical reason and any problem has

not been remained. The problem hy vibration, which occmred in past, has been also setiled.

Since there is, so Lo speak, over-supply situation at preseal as far as the power generalion, it is
possible to make the operation and maintenance cycle for generatoss sufficiently.
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8-2-2-2 Sectional Drive System for Paper Machine
We explain about the summary and problems as follows.

The drive system for paper maching is the draw control riethod by cje'msra]i_zed draw stand design-:-:
ed by SHINKO ELECTRIC CO., LTD. and consists of 11 sections (including one helper driving) -
having the total D.C. motos capacity of 373kW. The common pov.er source is a 250kW D.C.
generator which is driven by a 300kW induction molor..

The niethod of draw contedl (refer 1o Fig. 8-2-2) is ward Leonard systen; The problem of this-.
cquipmenis are as follows. :

(1) : The operating condition of control equipment can be ¢asily checked visually. Maoy of -
- rechanical paris such as speed reducer to rotate the large dise, friction (ransfer:par;”\\-i_m
the small disc, friction contact part of ficld resistands, eic. have become shaky due o deteriora- ..

tion and abrasion résuliing in seduced ¢ontral accuracy.

(2) The casefully thought out maintenance must be carried out because there are many rofating . .
items, and besides, il takes much tim¢ for each maiatenance. .

{3) Over ten years elapsed since manufaciuress discontinued production and it is very much dif-.
ficult to oblain the repairing parts at present.

8-2-2-3 Distribution Equipments

There is not remarkable problem in deterioration of each generator cubicle, 6.3kV reeder cubicle
and individual distribution board in each lield. Only if the issulating oil is ¢correctly mainlained,
O.C.B is sti)] usable satisfactorily. The lransl’ormer is indoor type and there is nol remarkab!e
problem in deterioration from its operation situation and external view.

Also, there is no problem for the simplified oad center of 380 V line (NFBs are inisialled on'one
panel according to numbes of circuit).

Each unit of molor switch such as knife switch with fuse, magnetic smlch push bullon SW nch '
eic. is housed in 2 steel box and mounted on the walt of the burldmg

Inthe coolung and bleaching departments, i it is desirable to centralize such boxesi mlo Ihe <1mphf'ed 7
control center in which NFB is used from the control of maintepance.
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8-2-2-4 Disteibution Line

6kV main line is three-core cable (NYFGby) and laid under the ground.. There seems not to be
any (rouble for it so far as the external view and a part of cable end condition of the cable in
the pii is inspected. The secondary side of the transformer is connected (o EV cable and distributed
through rack rait or duct. There is not any remarkable problem.

The wiring from the switch to the motor is made by under floor piping, or by rack rail or duct
and then undes [loor piping near the motor.

In Alhé cooking and bléaching depariments, it is desirable t6 change wiring as new in order (o
minimize the ¢orrosion of pipe at the rising part from the floor.

8-2-3-5 Load Equipments

{1} Induction motors

On the average, {wo motors are damaged by burning each month. So it need re-inspection
of protection c;rcml And some of them show excessive \1bralton “hlch may be caused by
!mproper cenlenng ac-.ura-:y

2) D-C’, MoLors

The insulation delerioration of field winding may be found. From expericence, this trouble
causes after 20 years of stait of operation, when the coitis replaced. Therefore, it is necessary
to cairy oul thé replacement of coil and the overhaul of stator in order.

8-2-2-6 Flectrolysis Plant Equipment

There is not any problem for the F,200k\WV thylistor 1ype electrolyzing equipment only if the quality
of cooling water is properly controlled {measurement of low sesistance). Also it has surplus capacity.

8-2-3  Analysis of Electric Trouble

Accidents or tmub!e. “hl(‘h al‘fmed the operation of papes mac hine and were recorded, are analyzed
as follows:
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8-2-3-1 Analysis of Accidents in Past Three Years
Refer to T'able's‘ 8~2'-l 'é::d:8s2-2;

In these thee years, IIGcasés of accident ha\e ocwned Thé most numerous eruble is related": ‘
to the sectional drive (01 times: 78.4%%) and then 3ton crane (81imés: 6.7%), conmnion motors and '
diesel generator (Ftimes cachi 6%).

As far as the stoppage time is concériied, 83H 49Min (43.5%) was from the sectional drive, S6H
55Min (31.1%) was from the vacuum suciion couch, switch panel including short-circuit inside
pancl, and cable, 28H (15.3%s) was from the 3ton aane. and SH 28 Mm {. 6*‘9) was I'rom thc B
diesel generator. : : : . :

The following analysis was for the sectional drive where the occursrance of trouble was most
remarkable: '

No. Cause © -} No.of dase - - Time _
1 | Specdhunting, Trip | 4705168 | 25 H 36 M (30.6%)
2 Trip in operation 26 (28.6%) SH 18 M ( 9.9%)
3 Relating devices 13(14.3%) 41 H 56 M (50.0%) -
4 Switg‘h bOard,Cab!c_\A'iﬁng S(S. S%) 7 7 H 59 M 9 S )
Total : _ .91 (100%) | 83H49 \!(!00%)

For the (rip in operation of 2 in the table, there was not positive evidence and therefore they may
be included in No. 1 of above table.

The (rouble of 3 shows that the stoppage time is long for the nu'm_bet of case.

8-2-1.2 Trouble Analysis by Year

Many failures and accidents have occurred in 1983 (refer 10 Table 8-2-3). The numbers of ocxur-
rence and tine ace shown in thé figure. {refer to Tables 8-2-4 and 8§-2-5). The analysis is started
from the most numerous frouble.
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(1) Speed hunting trouble of sectional drive
Refer 16 Table 8:2.6.°

The speed hunting trouble \\th:l occurred frequemly in 1981 (7 times in No. 3 press and
once each in No. 2 press and smoother press has reduced its oceu rrence sharply in 1982 (once
for unusual speed of 3D (3rd Dl)el) and once for abnormal motor operallon)

Hone\er, agam aﬂer .lune 1983 hunung Iloubles ha\e occuned lhrough \sho'!e seciion
(10times in tota!, once for abnosmal draw) ‘The defective AVR w hich is the comnmion power
souice is regarded as the cause. Besides, trips have occurséd 4times in No. 3 Diyer twice
in couch roll and onéé in No. 1 press foll.

) Trips in sections which are regarded as troubles of operation.

There are 1roubles such as draining failuie of diy¢r, et¢, and are classified in adcordance
with the electric engineés’s advice to the list presented.

1981 | 6 times ot 2nd Diyer, 2 times at Couch roll, 2 times af 3td Dryer

11982 3 times at 2nd Diyes, 3 imes at 3rd Dryes, | time both 1st Préss, and
tst Dayer

1983 § 3 timesat 3rd Dryer, 2 limes at Smoother Press, 1 time both Suction
squeeze roll, and 1st Dryer

They are all trips by OCR and regarded as évertoad rof's'hon time.

The following table shows the situation of comparative large load curcent in normal opera-
tion picked up from Table 8-2.9.

Séétidn | Ratio ag(z;iér;s! faling
Suction couch ioll . 100.7 .
Suction squeeze roll 420
No. 3 préss 35.7
Smoolher press _ 395

- Ist Dryes : 803
2nd Dsyes’ ‘ £0.7
3rd Deyer 57.1
Calender $3.2
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More trips occurred in 3rd Dryer and then Calender,

[ PE S

Overspeed occurred once each in Caleader (1981) and Reel (1983). It is unknown whether
the abnosmal speed in 3rd Dryer (1982) was over’spee‘d or nol.

Rotary equnpmcni -and cable l’or secuonal drmng R SRR ""‘.‘ TR

'b [ .;'!‘.:__J' i B oo h

The s!oppage for long ume in lst press of 1983 is supposed (o ha\e OCcurred as fol!o“s

\lafch 21 Cab!e ends \\ere sborl c:rcuued resuhmg in unusual condltlon m OCR

K Apnl26 ' 'ThIS OCR lroub!e s!opped 2 Hr _ o I -
. Jufy 12 When the motos was teplaced due to abraswn 0!‘ commulato:: lhe (reaimént
and connection of cableé ends were not perfect. o
e July 14 Such defectivéness resulted in the damage by buinifig of cable éirds for fiéld.
. (Some mismanagement in working such a.{ replacement, repairing, éct: might be made.)
198% Stoppage due to defective commuiation; each one time at 35d Press,

Smoothér Press, and Reel
;_'1982 1 hme at !st Press )
1983 I time at 250 kW gencrator.

o As far as the result in these three years is concerned, thete is not found any yearly increds-
ing tendency of {roubles in any spexilic section.

* [t is now necessary to perform cosrective gnndmg on commulator face of the following
$ motors from the standpoint of abrasion condition:

Suction couch, Ist Press, 2nd Press, 3rd Press, Smoother Press, ind‘Dryér'.' Caie'ﬁd'é'it,:'Reel
Diesel generator

Mechanical troubles \\hl(.‘h ocmned flequenll) from Mauh o Dec erﬁbet 1982 were all
mechanical fallures and were seltled within the year.

In 19383, one case of trip occurred in No. § generatos.

Motors except seciional driving -

¢ In 1982, atrouble ocvurred in the motor with reducer for sticé-roll. It is unknown whether
that was an unforeseen accident o5 not. The replacemient was nof cartied oul during the
planned shut-down period. The stoppage lime was 9R 29min.

* The cause for fusing of motor for CRC 801 occuired in 1983 is unknown.

t
1
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* A failure of bearings c(_ motor for pu'm_p was found in 1983. It had (0 be prevented by
. the palrol

’ Ca-

e In 1682, OCR for No l VRS pump lnpped ll was not fa:lure.
Switch boards

There was a shoré-circuit trouble in the vacuum suction couch panel. It took S1H 30M to
recover. The cause would be incofrect inspection.

3 ton crane

fn 1983, lroubles of breaks ha\.e occurred one al‘tef another. The planned shut- do\\n was

not cone\lly petl‘ormed and samé {ype of trouble w. as repeated dueto unenoughly cHergen-
CY measures,

8233 Ci:'li]h'letinie‘-'és'u!relé for Accidents én'ciAFé\:illlqr'es

(1)

@

Rendvation or fenewal of equipmenis’

. The sectional driving equipmeént should be réplaced with the thysistor power source (ype.

Improvement of maintenance method

a. The planned maintenance should be camed oul for important eleclnc cquipment. (cel-
- tain performance baséd upon the planned shut-down) -

" b. Perform ceftain analysis for acvidents and failures for ’ptopé; countermeasurés. (prepara-

tion 'of working ¢riteria, lralmng and meehng for merbers of electric)

<. The repairing method for commulators and surroundmgs of D.C. molo:s should be
improved.

8-2-4 Points of Maintenance and Contro! for Electric Installations

8-2-4-1 Present Sitvation of Maintenance

In this_ plant, a maintenance system has been established, prepanng ledgers for motors, transformers,
cte., and periodical inspection is normally carried on in accordance with the inspection schedule,
check list, ete. :

The condilié-n of service of measuring insfrumenis and tools, and keeping of spare paris and others
are comparalively good. And, the record of resull of inspection, senviees, and faulls, collection
and keeping of operation data of the power station, sectional driving, elc. are also comparatively
2004,
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There i a shut- do“n ohide a )car for 4 days in the papermakmg division and Tor 1¥6 2 Wweeks
in other divisions. The planned works seem not to be done completely unless lhe mam!enance
is made according to plan.- ' o : :

8-2-4-2 Points of Maintenance and Control

(1) The instruction manual ¢riteria is not safficiently arfanged, and in soime cases; the method
of inspection also limit figures are not clearly specified.

) 7'The analysns of acctdents, faults, etc seems not Io be sufl"caent Thereforc, in someé cases,
it can not be usel‘ul for 1mpr0\ement of elecmc mstallallons, -.sorkmg melhods, elc.,

(3) Preparation of drawings for mainienance

They are dependenl upon drawings subirited b)' manul’aclurels such aswiring dlagram, flow
chart, wiring diagram between equipment, etc, The revision or change after reconstruction
and keeping of original drawings are nol salisfaciory.

(4) The control of insulation fesisfance, current, vibration, tempesature, etc. of équipments, which
may change as time elapses, is not satisfactory.

In séme cases, the change can not be forecastied.
(5) Wtisnécessary to chéck the accuracy and (6 maké calibration of various kinds of mass volume
control instrumeats, Itis also necessary (o check the accuracy of measuring instruments and

standard instruments, specially measuring instruments of k\Wh, Voltage and Amper meter,
_ power-facter, etc. which are used as control data,

{6) Table 8-2-10 shows existing testing and measuring instruments.

8-2-4-3 Conlrol of Spare Paris

The purchase and storage section is doing standard stock contro). Cénéerning the D.C. molors

and D.C. generators, rotors of their single units age kept in slock Stored rotors are for 55, 37,
30, 15, and 13kW.

As single units, generator of 250kW, Ex. of 15kW, master of 2kW, ¢lc. are prepared. As far

as genetal A.C. motors are concerned, various 1y pes of spare units are prepared under good ser-
vice condition.

Among other general electiic equipments, the supplement of items, which aré not avaitable due
to model-change by makets, is not satisfactory.
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Theére are some o1d spare paris which seem not (o be used due to unsatisfactory keeping condition.
8-2-4-4 Piesent Sitvation of Mainténance Cost

When ¢onsidering the present condition of electric équipment, the cost of maintenance seems to
be appropriate, however, some positive investment for materials for improvement, instruments,
ele. maybe necess'azty.r '

The maintenance costs for these Lwo years are as follows:

Unit: mitlion Rp

1982 1983
Material Cost 58.5 KRp 1350 KRp
Wage cost s30 510
Total - ' 1118 186.0
' Ralid fo_ tum 'o_\"t_?r (%) 3 ! .i’53 1 2.")‘8

8-2-4-5 Measure of Maintenance and Control

Some fundamental points of maintenance and control are as follows:
For the tentative ¢ontrol, the numerical farget should be set up.
A. To suppress the occurcence of down-time of electric equipments
B. To reduce the cost of mainlenance (cost minimur)
However, A should be given priority.
(3} Equipments should be ranked in accordance with their imporiance. The following three grades

of ranks should be arranged based upon possible effects for decrease production by stop-
page of equipments, safety, environment, ¢ic. down.

a=Object of important PM
b =Object of PM (prevenlive maintenance)

¢ =0bject of BM (breakdown maintenance)

(2} Inspection and repairing work

The quantitative measurement shoeld be made at need undet the programm established for
necessity; daily (every day), normal (once a week or month, and detaited inspection (one
every 110 4 years). Specially the control of insulation resisiance, load cusrent, vibzation,
temperature, etc. are essential.
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Check poings, criteria, smethods, periods, ete. should bc'c,léarl)_' specified in the check sheet.
{The review should bé made once a year approxiniately).

The de!ailedhinsp'eélion must be done in accordance with the scheduled shut-dowsn Qf plant, -
Ledger and work plan table

In the fedger for each equipmént thé control NG., methiod of inspectioh, period, fiow, and
other nécessary data should be spevified. 1n addition, it is useful for the centralized contro!

of plan and execution if it sérves as a carcer ledger 100 by including recofds of repairing
and faults. ’ ' - e

The monlhly personal working plan should be made based upon the mamtenanCe r¢sults,
production <chedu|e, situation of equipments, ctc. of the precedmg month. : ;

C0unle';méasure§ l'or secular deieridiéliéh

Iis necessaly 10 check the situation of detenorauon periodically and to renew delenoraled
paris of eqmpments according (o plan based upon information from manul‘aclurers and past
experiences. Such renewing should be prepared as soon as possnble consxdenng the delivery
time of parts. It is also desirable to examine the possibility of improvement whenever
equipmenls are rencwed,

Troubleshooting
By using the statistical method, the fzult should be analyzed for proper p(j)untc_m_‘geasufes. :

When any period is necessary for investigation, register the conlent in a card specifying time
limit uatil the trouble is cleared and the progress should be chécked evesy month.
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8-2-5 Unit Ratio of Power Consumption and Energy Saving

(1) Table 8-2-11 shows the change of the unit ratio of power consumption from 1981 to 1983.

ver | PR | P
198l 1454.38 1808.46
1982 1457.53 $792.40
1983 1500.06 1799.53
X 147066 | 180043

(2) Theie is not examined any measures for energy saving at present. It is also shown by the
change of unit ratio of power consumpiion mentioned in (1). Therefore, considerable cost-
. down can be expected after now through giving awa

.. power) saving.

826 Efficiency and Cost of Diesel Engine.

A rough comparison is made aboul the fuel consumption rate of diesel engines at the beginning

- . Remarks: kWh means the genérated power

of oper_aliori and the present. (Refer to Table 8-2-23 for calculation)

(i) NHGATA Eagine

The trial calculation for 1964, the beginning of operation, and for February 1984 shows the _

following resull.

feness and practice of ¢nergy (electric

) Consumpltion rate Specific gravity :
Year ar/kWh of fuel Load ratio _
1964 227 0.85 74.1%
1984.2 260(-15%) 0.8646 74.1%
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M.B.L. Engine

, Consuniption rate Spécific gravily Ch es
Year 'grll_cWh of fuel Load ratio
1976 216 e | 8%
198427 | 259(-20%) 0.8646 1338

(3) Remarks

Since the ¢alculation was made, for both of NITGATA and M.B.L., based upon r'nont?ily
fuel consumplion and avérage load ratio, it ¢annol be regarded as an eéxact ¢osmparison.

However, it is not always said that the ¢consumption rate of NI IGATA enginé has been get-
ting worsé so extremiely because lhere is not remarkable dnf l‘elence in I'uel consumpuon rale

' bemeen M B.L. and \'IIGATA engmes

When consndenng the mlllal cos[, itis prefe;able to use the existing machine contmuously
for the tlime being under the specified maintenance. This engine has such low tevolutiosn rate
as 375r.p.m. (M.B.L. 500r.p.m.) and shows bigh durability. And, stable supply of pasts
will be guaranteed by Lhe manufacturer at preséal.

For the reference, Table 8-2-13-2 shows the fuel-d)nébmp.lion rate of the newest NHHGATA
engine.

The consumplion rate of neweést machine has be¢n improved by about 3.7%% al the load of
75%0 and by 6.2% at theé load of 100% in comparison with 20 years before.

82-7 Summary of Points to be Improved

8-2-7-1 Eleciric Equipmients

(1) Renewal of sectional driving equipment

It is recommended 1o replace the existing sectional driving equipment of centralized draw-
stand l) pe with common power source with the Jatest iype with individual lh) ristor teonard
control system of high precision and reliabitity.

a. Rotary machines

As the existing papes machine speed is designed of 300m/min. Table 8-2-16 and 17 show
the trial calculation for the renovation plan.

When the tnsullicient eapacity needs new one, the separate type should be selected rather
than the gear/motor unit which have cetain inconvenience for maintenance.
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The M.G. set should be replaced with the thyristor poweés source typc from the stand-
point of electric power saving. (Refer to Table 8-2-24 for mierit estimation).
b, Power source and conirol panel
" The equipment must have the power potcatiality for the final target of 350m/min. The
- ¢ontrol accuracy of draw should’ be 0. 05% {the designed vatue of exisiing is 0. l"’o)

‘C. Accessories

~ Opesation Stand, Digital Taéhomeler, Cooling ¥Fan (for addiliohal \'olﬁme)
8-2-‘:‘!-:2 Maintenance

(1} "Every inspection for each section motor and cable end of control panel of sectional drive
should be made and replace them if necessary. :

The D.C. motor shéuld be mackined by lathe fo: corréction af’'its commutator face.

2) lnd:calmgms!mmen( should be calibsated. Accuracy of meters for current \ollage. power,
ete. should be chécked precisely. -

(3) K should be necessary fo utilize the latest maintenance and control method in order to level
up the existing maintenance method,

it seems [0 be also nece;ﬂsar‘y to give training based upon OJT by 7profé.ssion'al technician
in order 1o cope with newest eleciric equipments.

8-2-7-3 Recommended Spare Electric Iteins

Items - : - - Specification - 1 Quy
i. 3 ton crane electric pails ' ' 1
2. | Highvoltage breaker 72KV 600 A 1SOMVA | i
3. High voltage magnelic switch| 7.2%V 200 A 1
4. Low voltage magnetic switch | - for 90 kW, 55 kW, and 37 k. 3.
5. Inverter power source for 22 kW 1
6. Induction motor IS5kWEBp - 15kxW2p 8
7. | D.LC.molor 5KW — 22kW 5
8. Motor conlrol box : S00W x 1000 H x 250D 1
(rear of machine wite part) (2pprox.)
9. Air conditioner 2
{(for D.C. motor controller)
10. Cable, terminal material 1
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8-2-7-4 Recommended Electsic Items for Maintenance

N Item . Specnﬁcahon S Qiy '
1. 1 Ponab!e tecorder wnh ; -pen YEW 305? IOOA 300 ]2
current probe 1000 A ,
2. | Oittester 501z,0 - S0KV 1
3. | Portable vibfation mcter | R 1
4. | Synchioscope 2-way, 50 MHz i
5. | Stroboscope 0 - 20,000 r.p.m. -
6. i)igital counles with Sfigure preset 1

8-2-8  Measures for Power Source Accompanied with Renovalion Works -
Table 8-2-18 shows expected addition and reduction of equipment of foad, Some equipment will -
be added in the stock preparation and paper machine, where pow er sQurce e{}uipménls'sh(‘mld
be added or rearranged. In the pulp plant and chipper plant, existing equipments will be suffi-

cient for demand since only a hittle addition is made.

The following commeats about the stock preparation and paper machine.

8-2-8-1 Stock Preparation Plant
There are two units of transformer of 650kVA for each at presént and the lead is totally covered - -
by 380V. After renovation, the total increased power for added instrumeats is 240kW ihc!uding

2 units of 220k W motor for DDR. Geaerally, 6kV power source is used for the capacity of 220kW
as lm\ voliage, so high voltage distributor should be installed.

As existing Lwo units of 110KW motor are ot operated, the load f6f 650K VA is reduced accordingly.
It is unnecessaiy 10 replace the power cable 3Cx 150 sq. from the power station.
8-2-8-2 Paper Machine

Thete are expected four ¢ases of fénewal or genovatin in this division.

222



(1) Renovation of scctional driving cquipment

@

~As shown i in the renovation plan of Table 8-2-16, the equlpmcnl capacity of D. C motos
s expected as 4777k W for the maximurin speed of 350m/min.

Therefore, the necessary po“er source capacity is 716k VA, sesulting in the Iransformer of

TS50k VA.

Addition at finishing room

a. The emsnng mducllon motor of 37 k\\’ 49 forthe remnder isreplaced w nh 35kWD.C.
molos.

.. b.. One uml of 300!:\\' D.C. motor for the supercalender and two uniis of 22kW D.C.

3

9

motor are nev.ly instalted making total 344k,

c. T he equipments capacu)' for linishing rodom becomies 399k W and the necessary power _
© U séurce capacily is 599kVA. Théreloré, selection is made fos 750kVA transformer.

D.C. conversion of mrotor for fan pump

‘The induction motor of 190XW 4P for the fan pump is replaced with 150kW D.C. métor
to control the revolution of pump.

At present, the high voliage switch panel _l'br‘ motor is located in the site comparatively close
to thé motor. Théiefore, this high voltage switch panel can be used as the transformer panel
(300kVA againit necessary power source of 225kVA of 150kW), ““Plan No. 1°°.

And, the power source for the sectional driving equipmeat mentioned in {1) ¢an be used for
this purpose, ““Plan No. 2'*, The equipment capacily in this case is 472.7 4 150 = 627.7kW,

. while the nécessary power source capacily is 941.6kVA. Therefore, the transformer of

1,000k VA is selected.

The above mentioned situation is summarized as follows:
‘ ) Present ; - .. | Transformer
Case Application capacily 300 mfmin § 350 m/min capacily
: KW kW kW kVA
1. : Sectional dnive 213 180 480 716 750
| 2. | Rewinder +37 3 55 600> 750
Super calender 0 344 344
3. Fan pump *190 150 150 255 300
4. Sectional dnve 2713 3390 480 945 = 1000
| - -;
fan pump *190 150 150

* = A.C. motor

223



8-2-8-3 Counteérmeasurés for Power Sousce

The load for No S feeder panel of thc po\\ (13 p!anl is expected lo mcreasc by approx 400k\\'
at the speed of 350m/m:n

Though there is na diffi iculiy i in the ¢apacity of OCB CT must be changed The power cable 3¢ % 250
sq. can be used as it is.

e

8:29  Presumption 6f Increased Power Consumplion after Renovation Works o

The appromma(é power consumpimn is dctermmed n acc-:)rdance mlh dala submnted by the
rendvation feam of BRPP. : ' K ' ‘

(1) Theown pulp b;odlnéu_i;;; ss decreasedfrom 386264]3D3BKP/) in 1933 to 'é;JiE:BDn/y.
(2) The paper production is increased fromi 11,13_6‘.9;4Al_)i_fy in 1983 _:‘q_m.'z;sADt_/y, :
3) Tﬁe:_e is not remarkable increase or degrease_ in qtl;eg divisions.

(4) The increaSe.d e!ecttic power is summarized in Table 8230 byus:ng Tél:i'!cis'-i—w;

Though lhe incfease of 25 4“‘0 is presumed as total the power generalmg capacily will &ausfac—
torily cover the necessary power.
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Bus of Gensrator

Smalt
Diaw Disk
Cup - b e Large

I‘S;%;’Fci - mw
ReLls

TOMFG 70MM |l] 70FGs

-4
Bus of Exiter

— Explain —

Ms @ Section Motor

MM : Master Motor

SFG : Section Frequency Generator
MFG: Master Frequency Generator

15 : Auto Draw Regulatos

15M : Difiefential Mechanism

152 : Rotor of Differential Mechanism
15b : Stator of Differential Mechanism
15¢ : Sector

I15R : Controt Resistance

70 : Fizld Resistance

OPM: Operation Motor

SG : Selsyn

re oy 4

Fiz. 8-2-2 lllustration of Sectional Dnve Draw Conirol Mechanism
— Existing — Shinko System
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Table 8-2-2 Total of Accidents (L1981 - 1983)
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Tabie 8-2~3 Histograph of Accident of Paper Machine

1
x1¢3 .
0 7 B
2
60 61
— |3
4
_ | 3]
50F- 5
1
40F 41
6
[ ] 2
30T 3
3
1 1 |
20 2 ]
0 )
2::! ]
— 1 4 3 ||
2 n 3
1of 1 : 1 6 )
[ 3] N 5 5 ]
) _
4 8 | ?
3= 8 -
o 4 [E1 8
£ couNt | MIn courT | MIn | count | M
51 =
ol = 1981 1982 1983
- Remarks ~
1. - Sectional drive speed, 5. - Hotor without seéctional
anpere hunting and stop drive
2. - Sectional drive motor and 6. - Switchboard and cable
generator
3. - Sectional drive switech- 7. - 3 tone crane
board and cable
4. - Sectional drive operation 8. - Diesel generator
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Table 8-2-9 Max. Load of Actual

2C motor -

6/3/'84

.ﬁo— .§eétidﬁ cap, rating - 8:00 22:00 Remarks
: kW A A Z A %
1 | Suction couch 55 {139 | 2140 | 100.7 | 130 | 93.5
2| tst Press 22 | s6 § 15| 25 | 14 | 25.0
3 | Suction squeeze 1| 28.5] =12 %2 8 | 28.2 {Helper
4 | 2nd préss 22| 36 | *25 | 42.9] 21 31,5
5 | 3¢d press 22| 56 | x20] 35.7] 20 | 35.7
6 | Smoother Press 15138 | 215 | 39.5| 12 | 31,6
7 | 1st pryer 301 76 40 | 52.6| %61 | 80.3
8 | 2nd Dryer 22 | s6 22 | 39.3| %34 | 60.7
¢ | 3xrd Dryer 22 | 56 26 | 46.4 ] %32 | 5721
10 | calender 37|95 | 29| 30.9)*s0 | 53.2
11 | Reel 15 | 18 +25 | 65.8] 15 | 39.5
Total 265 367 397
Main (250 kW DC
CEN) 380V 3307 330V
Speed (w/min) 235 235
Kind of paper HVO/S 80 gr HHVO/S 80 gr
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Table 8-2-10

Test Instrunent & Tool Set

Relay tester

= Existing -~

Mo, Hame. o Sbééificétion' Qt. Eipiénatibﬁ
i i Tachﬁmetéf TACLOCK, 0 - 1000 rpm 2 {1 pamage
"2 | Hultioeter SANWA, 0-1000 Vv, AC&DC| 4 |1 Damage

3 | Megger SANWA, 500 V 1 ok

4 | bitto YEW, 1000 V 1| ok

5 | Earth eester YEW, 030V 2 | sox

6 | Transistor checker SANWA, 1| 852
- 7| Clamp ;eSter_i _ VERANTI, 0 -150 A 1.1 60%
. g | Cycle counter cali~ | ypu g _50 Gycles x100 p {ox
- brator ) ‘

9 | volt meter YEW, 0 -600 V AC 1| ox
10 | Amp. meter YEW, 0 - 25A AC 1 | ok
11 | Hicro meter YEW, 0.01 -25 rny 1 | soz
12 | Hano meter DIGITAL TYPE 1
13 | Clamp testexr Sear Ro, 2200 1

14 1 Over load Relay & 1

Circuit—breaker
Test sel )
15 | Cable favlt finder Meodel FF-2E 1
16 | Watt hour neter-
Calib, fTest
Equipment
17 | pDigital solid state 1
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Table 8-2-12-1 Cenerating Cost of Diesel Engine in Féb.fl?ﬁ&

| NIIGATA MBI N
‘Quantity "Cost Quantity| - Cost Total
1. 011 1, Rp 1. R
- L.D.C. 226,407 | 45,790,196|  411,611]83,256,480
}[-Yalj. ll’zoo 2.260,129 - - o
Foraula - - 1,200 781,063
' o : Rp|
Total - 48,050,325 - 184,037,543}132,087,868| -
2. Cenevation 791,600 - 1,439,300 - 2,230,900
(kkh) . . '
3. Cost of oil - 60.7 - 58.38 159,31
(Rp/k¥h) |- -
4. Total cost 70.79 - 66.47 " $8.00
including
fixed cost
Rp/k¥h
5. Unit ratio 3.496 - 3.497 - -
(kkh/1it.)
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Table 8-2-12-2 load Factor of Diesel

(Feb. 1984)

Engine Generator

NIIGATA M,B.L. Total
Cenerated Kih 791,600 | 1,439,300 | 2,230,900
Energy . .
Opération time Hr 712 674 712
®* Average _ .
Generated W 1,111.8 2,135.5 3,247.3
Power
Load factor 2 74.1 78.8 772.1

Note:

1. Average Cenerated Power

1-1 Case of NIIGATA = 791,600/712Hr=1,111.8kK

Operated No.l Generator
Operated No.2 Generator

o

296 Hx
416 Hr

Total

7112 Hr/Feb,

1-2 Case of M.B.L. = 1,439,300/674Hr=2,135.5k¥

Operated No.6 Geaerator = 674 Hx/fFeb.

2. Design Capacity

NIICATA
M.B.L.

1,500 kW x 3 sets
2,710 kR x 2 sets

3. Load Factor
1,111.8

3—1 Case of “IICATA = W
_ 2,135.5
3-2 Case of M.B,L. = _§T7T5g
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Table 8-2- 18 Expectatlon of IncréaSeIDecrease of
* Load after Renovation

: Exis‘ting. ' B:-cbe':c;éd .
" Part facilities | Qa'ty | facilities Remarks
KW kW :
3 Efgééai _ o
o Chemical 87 28 . 0
V:_Péwet"étatioh 107 26 0 o :
o Chipper 565 33 435 600
o Cooking 241 19 165 306
Washing 165 26 ~-25 145 -140
Screening 191 14 0 191
Bleaching 734 52 *5 139
Refining 1,017 38 240 |1,257
Paper machine 1,519 69 -2 ..1,49&
Sectional 273 11 _ 110 4490 333
S. calender 350
Rewinder 55
o Recaust 160 43 0o
o Evaporator 9D 23 0
R. boiler 295 39 0
M. boiler 95 14 0
Feed water 231 19 | o
Others 570 155
Perumahan - -
Total (Motor) 6,339 609 4810

250




Table 8-2-19 Expectation of Power Consumption by Kind
of Paper after Renovation

Xind of Production Unit Electric L
_ . ‘ Remarks
Paper  § ¢fg | efy | kwh/Ade | kWn/d kwh/d
e 45 | 35 1,015 | 890.3 | 31,160.5 903.654.5
so | 41 4,305 | 890.3 | 36,502.3 | 3,832,741.5
60 | s0 3,050 890.3 | 44,515.0 { 2,715,415.0
avo 60 | so 1,700 890.3 | 44,515.0 | 1,513,510.0
80 50 400 890.3 44,515.0 356,120.0
¢s 70 | 50 1,300 840.3 | 42,015.0 | 1,092,390.0
GP 16 400 | 2,000 | 32,000.0 | 800,000.0
BP 25 625 2,000 50,000.0 | 1,250,000.0
FP 50 1,450 1,800 90,000.0 | 2,610,000.0
14,245 15,073,831.0
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Table 8-2-23

Fuel Oil Consumption Rate of Diesel Engine

1. Fuel Oil Consumption Rate of Niigata Engine

Recently used fuel 6il specification aré as follows:
Specific gravity: 0.8646

Calorific value: 9,270Kcal/{

Calculation base on Feb. 1984:

226,4070x0.8646 ... . ,
1 COORWE —247.Bgr/k\\h

On the othér hand, pe:formance on’ slart up (data of 1964) was 227gr/kwh with
10,200Kcal/kg. :

Revised Fuel oil consumption pate is

%x 247.3=259.9pr/kWh

9,270/0.8646 = 10,721.7
Therefore recently Fuel oil consumpiion rate is 14.5% (259.9/227 = 1.145) higher than origina).

2. Fuel Qil Consumplmn Rate of MBL

Pezformance (dala of 1976} was Zlﬁgrlk\\’h W uh 10 220Kcal/kg of calonrc \alue

Calculation base on Feb. 1984:

411,6110x0.8616
1,439,300k\Wh

Revised Fuel oil consumpuon rate is -

10,721.7
10,220

Therefore recently fuel oil consumption rate is 20%% {259.4/216 = 1.20) higher than original.

=247.3%Wh

X 242.3=259.4g1/k\Wh
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Table 8-2-24

Calcutation of merit case of static type DC power supply nit for sectfonal drive in papef inaching
instead of existing MG sei.

1. Existing Specification

250kW Generator
300k\W AC motor

2. Comparison of Eleciric Power Loss

New Type

_ Existing

1, Pq',\'el;loss of = : - 7 1. Power loss of static . o
300 xW AC molor 15.8 kW fype DC power supply - 38 kW
as 10%%: unit as 3%:

2. Power loss of ‘ 2. Power ldss of -
250 XW gencralor 9.5 kW transformeras 1% 14kW
as 7%: B
Loss of total: 253 kW Loss of total: 5.2kW

- Diff. = -20.1 kW
3. Cost of Power Consumplion

As 135 days/year operation L AR
200 k\Wx 24 Hr x 335d X 46.14Rp/kWh = 7.456million Rpf y Deciéase

4.  Estimate Investment

J00kVA transformer: 5.0million Rp ..
J00k\WV power unit: 36.0million Rp
Erection: $.Omillion Rp

Total: 46.0miltion Rp

£46/7.456 =6.2 yéars

Thus merit is oblained in 6.2 yeass.,
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8-3 Instrumentation
831 General

Most of the instrument équipments used at the Mill ate pneixmatic type made in Japan. Com-
paratively advanced instruments were introduced at the beginning of operation. kn addition, the
paper machine was speeded up in 1976. The instrument equipment for the drainage system in
the paper machine and the insteument equipnient for improving the capacily were partially in-
troduced. However, most of the equipment has not been recenstructed or changed in model so
far without a chanc¢é¢ of introducing new instruments.

Therefore the used instrunients for the processes of cooking, washing, bleaching and recausticiz-
ing under a bad atmosphere have considerably deteriorated. Since it is difficult to obtain their
spare parts, most of thé instrusnents have not functioned well. : By

The instruméntation of Mill is on an old-typ<. From the viewpoints of productivity, quality con-
trol and maintenance, we muslt therefere hasten to replace the deteriorated instruments, improve
the flows important loops and introduce the équipment for quatity control.

In the process of papermaking, espectally, it is imporiant to stabilize the consistency of pulp stock
and the flow rates at the machine inlet. It is also necessary to maintenance of instruments for
Mass volume control.

Itis recommended (o intfoduce the equipment for measuring the basis weight and moisture con-
tent of paper in an on-line in the final process because such a system has been commonly used
all over the world.

In the Control, a conmon mainténance system is adopted for inspection and repair but does not
show a sufficient effect. S

It seems that the reason is not only that the correct handling and adjustment of instruments are
not standardized but also that failure analysis, equipment control based on statistical techniques,
working methods and facility improvement are insufficient. Even if excellent instruments are in-
tréduced, poor maintenance control not only fails 1o maintain their performance or reliaditity
for along lime but also leads the plant operations toward a wrong direction. The instrumentation
techniques and basic education on quality control are therefore required to improve the techaical
level of instsumientation engineers of the Mill.
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8-3.2 Failures

. v o
T oL

The failures of instsument équipment of Mill are listed below. According to thé list subm!llcd

90% of fallures that slopped the paper machine are related to the auto guider. Most of the fallures '
are due to lhe ﬂamage ol‘ ns d;aphraem. -

L3

R

Year. | Trouble timies. | Stoppage of papér machine
1988 § - 2 - o - 1H2SM (Auto guider) - -
1982 o4 - 1 6HATM (Auto gaider) -
1983 4 3H - (Auto guider)

Above failures was thecé times al upper canvas of 2nd Diyer by ¢aused improper materials or
un-enoughly repairing works. The failures occusfed onceeach at other parts from 1981 thiough 1983.

as periodical.

8-3-3  Present Problems of Instromént Equipment
8-3-31 l)re_ge'riirm\uion of Equipment
The major instruments for the processes such as cooking, washing, bleaching and fecausticizing -

have deteriorated and it is difficult to purchase their spare paris or use alternate paris. Thus the -

machines are operated under the low retiability of instruments Fos Mass volume control and pro--
duction control.

Table 8-3-5 lists the failing instruments (o be replaced with new ones.
As the uniform phenomena of indicators and récorders, there are instrumeats that became poor -
condilion of linearity or teproducibility due to flexibility of Bouldon tubes or Bellows. In the

bleaching plant, exteemely typical phenomena are the cosrosion of outer ¢cases of eleciromagaetic -
flowmeter and transmitter and the deterioration of parts of amplifiers.

8-3-3-2 Chip Belt Scale

This is in a comparatively good condition and can be used for a while. A test chain for calibration
must be made.
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8-3-3-3 Consistency Coatroller

Generally, there arg few consistency conisoller that are operated in a normal condition.

) T

2)
3)
Q)

(5)

The consistency transmitter (19C) of 2CRC-S (Blow tank outler) infine type is used. This
is easily affecied by a flow rate. The dilute solution is not controlled ai a constant pressure
and no constant flow rate is oblained even at a constant valve opening angle.

For the consistency transmitter of 501 CRC {Bleach inlel) open type, its screw and transmit-
ter are feft remos ed. Both indicator and redorder faif. s

For the concenlration transmitier of $21 CRC (Bleach) open type, its screw and transmilter -
were removed aboul one year ago. The recorder also fails.

The ¢onsistency transmitter (F16C) of 714 CRC (Refiner chest outlet) is used, Itisin an un-
controllable condition due 1o s failing transmitter. ' '

For the consistency transmitter 6f 801 CRC (machine inter) open type, its transmitter fails.

As ﬂo“ problems, _

CRCis pel[ormed b) {eedmg while “ater mto the slock pump mlel for the head box. The

overflow of pulp stock of head box flows into the finished stock chest. The pulp stock passes :
the head box and then flows into the mixer. e

‘Fhe retvrn from the seltling tank or from the clay supply tank into the mixer results in an
overMlow that causes a coasistency fluctuation after CRC.

It may be considered that a consisteacy detecting screw hunting results from lhe Old-designed

head box and the ﬁber allached to lhe bO\ somelimes flows out thus causmg a consns!en(:) '

" Muctvation.

(6

For the consistency fluciuation, the causes and counteiimeasures are described in 8-3-5-1.

8-3-3-4 Felt Guider

Maost of failures that caused the paper machine to stop during the past three years are due to
the damage of felt guider diaphragm (8times out of 10 during the past 3 years). It seems that

the life of diaphragm reached its imit. It is better to decide when lhe dnaphtaem is replaced ac-
cording to its statistical life.

According 10 Table 8-3-2, the life of diaphragm is at least three years. 11 is considered that the
repeated trouble at the same portion is due to improper materials or impeifect replacement.
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%135 Mo.isture Meter

The online’ dr) mcter at thé outlet of paper machlne isina good condmon Il is a\aﬂable for

operation conirol fora w hl!e. The spare paris are short. Itis desnred {o :eplace (0 lhe B/M s}stem
(menuon laler)

8-3-3-6 Instrument for Digester
This is not provided with an automatic ¢ontroller. All operalions aré ¢ontrolled manually.-
Itis considered that the temperature recofding meter of No. | d igés!ef fails and the level indicators * -

of white liquor tank and cooking liquor tank fail.

8-3-3-7 Flowmeless

The lypic_él failures of flowmeters on the important line are as follows:

{1} 2FRC-5 (for stock at the outlet of blow fank)
The coils of electromagneiic flowmeter are buml or the ink of recorder nms shorl for i o )ears

) . 2FR 9 (for DIG sleam)
The ofifice type flowmeter’s uansmmer l'alls

(3) 520FRC:1 (for bleach stock)
The contsoller fails.

(4) S20FI (for bleach chemical)
The electromagnetic fowmeter, body, transmitter and ampht“er l‘all The enposed pomons
are remarkably corroded.

(5) T02FR (for the outlet of bleach stock chest)
The clectromagaetic flowmeter, body and transmitter fail.

8-3-1.8 Level Meier

Many air-purge tubes ase used for the level detection of tanks or chests. It is frequently seen that
an indication failure possibly caused by clogging occurs. The méethod and period of maintenance
must be improved. 11 is also sezn that a chest not equipped with LC ot LIA resulis in an excess -
of tevel (e.g., No. 225 WL tank and No. 528 white water tank).
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8-3-3-9 Instrument Pane}

The bleach instiument panel of graphic boaid panels is considerably deteriorated. Its inside has
fairly rusted away. It is considered that ¢he panel need not be replaced but has only 1o be painted.
8-3-3-10 Instrument Air Source

The air sources listed in Table 8- 3-4 can be mutually connected to pipes for backup Nou the
air compressor of cookmg plant is removed du¢ (o its failure. The capacity of facility has redun-

dancy évén at the occurrence of such a failure because of a comparatively small load.

It is considered that the ordinary maintenance of air dryer has no problem for a while.

8-3-4. Problems of Maintenance Control for Instrument Equipment
8-3-4-1 Maintenance
Maiatenance is executed according to a planned shutdown 6f papes machine. Judging from failuzes

or instruments at the site, however, it seems that troudbleshooting and analysis are not doae suffi-
cieatly. Thus a simifar failure recuss.

General maintenance cards are prepared, Daily inspection and periodic inspection are performed
as scheduled. However, it scems that proper action is ot taken if a failure or its symptom is found.
The plait being operated is sonietimes shul down at the occurtence of a Failure such as requires
only a planned shutdown. I is msul’l:uenl w0 procure repair palls These result from the fact
that lhe work standards l'or maintenance do not fit the present situations.

8-3-4-2 Control of Instrument Tools and Measuring Fnstruments

It s¢ems that the above [ools are handled comparatively gently but the calibrating instruments
such as a manometer are not maintained sufficiently.

It is necessary to create the standards for maintenance control and to purchase instruments re-
quired. Table 8-3.3 gives the list of instcuments for maintenance.

Table 8-3-8 lists recommendatory instruments 1o be purchased.
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8-3-4-3 Control of Spare Pails KRR AR P
In ¢ase of a sudden failure,'quiék action minimizes the influence on operali_oh.a. R

Al present, it can be said that the stock control for spare parts is insufficient. A periodic check
on stored spare paris and stock control are required.

For this reason, stocks, order and quantity must be efficiently controlied in coopération witha
person in cbarge .0[ material cOmtOI.

a

D1

Itis des::ed to slore on the mslmmenl room lhe sparc parts of lhc rﬁajor équnpmenl :hal fre- '
quently causes tcouble.

As the countésmeasurés against the deferioration of sparé par(s being stored, it is hécessary 10
put the paris in a vinyl bag or to make anticorrosive freatment including snaterial warehouses.

In addition, it is not sufficient 16 order the substitutés for the équipiient that bicones unavailable
because of the maker’s model change.

8-1-4-4 Problern of Maintenance Control

Almost the same as the electsical problems.

8-3-4-5 "ﬁaining

The le\hmcal level of mstrumen!auon membe;s are not lcm. b)- ho nieans bul ll is neuessat) lo
m1proxe the equipments and train the staff as an engmeer for work des:gn and a iramet for )
maintenancs engineers. QJT (Onthe Job Training} is to be held at the Mill by the maker's engineers

of instrumentation engineer engaged in papermaking.

The teainers mainly train instrumentation menibers and operators. Mainly based onthe O}, hold

the meetings for alt insirumentation members and for chiefs and higher-post persons of instiu-
meat division once a month in order 1o solve problems. . :
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8-3-5 Provisions for Basis Weight Stabilization

8-3-5-1 Causes of C_G_rﬁssisléﬂcy]{luctuation and Actio;_l_ Against It

1

2)

(3)

Pressure ﬂuctuatir)n of dilution water

As being used for sea‘lmg, W ashmg and cooiing, the dllutlon water line is ncm in a condition

‘Ihat casily Causes a pressuré ﬂuc{uallon.

(Cou nlelmeasure)

It is deslred lo ms!all a dlluuon W aler lank for an etdume use in order to ehmmate a pressu re
fluctuation. Excepl the CRC at the outlet of l“mshed stock chest that does not require ac-
curacy so much, provide a dilution tiné for an exclusive use or siove the source of a pressure
fluctuation (o another fresh water line.

If the consistency fluctuation of pulp stock is over the controllable range
This case occurs on the batch control or when the plant is stoppage due to an accident or failure.

{Countermeasure)

Depending upon the statas of indication of CRC’s revorder, the operator’s manual intervention
is required according to the alarm.

(Sowie operator may be unaware of the occursence of a consistency fluctuation). .
If dilution water is not uniforsmly mixed with pulp stock
This aris¢s from a problem of the dilution water pipe connected to the pulp stock pipe.

(Countermeasuie)

The piping méthod as shown here is used.

Chack valve
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(4) Open type consistency contsoller for inlet of ‘imachine

a) - Control of consistency is nol suitable becausé the pulp stock doks not flow spicothly

because of the structure of head box.

(Counten iéasuie)

Use a C)lmdncal head bovc equnpped withaey cner plate. Also usea compamln ‘ely smail
box in oider to improve the sénsitivity of detection,

b) The -:onsns!ency of pulp stock in the chest becomes lower gradually because the pulp
‘ "stock daiuled by thé consisténcy mnlroller relums 16 the ches!

- (Counlermeasure) SR - - o
Provide a circulating pump line and a isolation plate in the head box to establish a system
that does siol return the diluted pulp stock 1o the chest as much as posqbie. In addi-
tion, greater effects aré obtained by ¢ontrolling the le\el o

8-3-5-2 Flow Rate at the Inlet of Stice Box
Provisions for ffow 1ate stabitization

(1) Flow adjusting of stock flow volume be done by manual type gate valve after Head box.
{1 has no flow control device in this line. As result, stock level in Head box take easy fluctua-
tions especially when be changing the paper grade.

{Countérmeasuie)
a)} Should be change the new type basis weight valve.

b) Should be change DC motor of Fan pump instead of induction molos (¢xisting).

8-3-5-3 Measurement and Control of Basis Weight and Moisture Content

A basis weight and a moisture content are available as a factor for deciding the final quality of
papes. The loose conteol of basis weight and moisture ¢ontent loses the compelilive power on
the masket in quality.

It is recommended 16 introduce the B/M measuring system into the plant in order to:

* Jmprove the profile of paper in the direction of widih
+ Eliminate periodic disturbance
s Catch the dynamic characteristics of paper machine

264



In addition, the basis \selghl and moisture content of paper will be controlled at a constant sate
in future,

It is said that the drop of raw material costs due to the reduction of basis weight and moisture
dispersion is about 29% of amount of paper production.

It can be expected at the stamng opesation or grade change, lhat ad;uslmem time of basis weight
and moxsture contenl of paper can be decreased the )1eld is improved and the operaling techni-
qués aré advancéd.

The features 6f B/M system are briefly described as follows:
(1) Improvement of profile in width direction of paper

The profile of paper can be adjusted by maltching theé states of basis weight and moisture
content (displayed in the CRT screen) with the slice lip positions.

~ (2) Efisination of periodic disturbance

‘The basis weight and moisture ¢onteat can be s¢en at a random point in the width direction
to allow the analysis of the cause of a short periodic disturbance.

¢3) Function
Average bone dry and averagé moisiure content can be hard-copied in all widih direction
of paper, aad to allow the operations of pulp stock valve and selting of steam pressure.
8-3-6 Improvements
8-3-6-1 Countesmeasure Against Deterioration and Failing Instruments
Rép!ace the minimum number of failing instruments for mass volume control and production

control with new Lype ones. Stock the available parts of replaced instruments as spare paris. Table
8-3-5 Hsts the instruments to be replaced.

8-3-6-2 Countermeasure fos Quality Controt

(1) Model change of consistency contioller

It is necessary to check the consistency controller which is being used or not used at each
portion to change its model and improve the method of contsol thoroughly. Especially, use
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- acontrol system with high accuracy 10 regulate the consistency at the outlet of finished stock
chest that determines the final quality of paper (Refér (o Fig. 8-3-1).
(2) Adjusling of more small volume of pulp stock inl6 Head box -
3) ]nlroducuon of basis w ﬂgh!/mossiure measunng S) stesm (BfM 800)

' ',ll is tecommended lo mlmduce lhe B/\l 800 lhough expensne, for conlmlhng basss \\elghtr _
and moisture content in the directions 6f ftow and widih of paperin oider io enhance com- _
pelitive power.

Use the B/M 800 as a monitoring device at the beginning of intfoduction. In future, adopt :
a system that allows easy lunctional improvemént for basis weight and moisture control.

8-3-6-3 Countérimeasuie for Mass Volunie Contrdél -

(1) Sesvice and replace the important instruments being used.

(2) Instruments to be newly purchased:
* FRCQ of White tiquor for cooking
* FRCQ of No. 2 Blow tank

s FRCQ of Bleached stock chest (Only CQ newly installed)
¢ FIQ of steam at paper machine

8-31-6-4 Miscellaneous

Table 8-3-6 lists the instruntents for new installation and renovation.
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Table 8-3-1 Iustvument Failure List | -
(Influensed on the Operation of Paper Hachine)

Shutdmm

268

‘Pate’ ‘time Mark Result Cause
gL : :
o ]-1981
1 19713 155 o | Auto Guider (for up:pé:r' Damagé of diaphragm
: L Canvas of Znd D'r'yet_) ' .
11 /4ay :30 CRC~-801 Output failure ‘E‘é’iipt_ei of
, : : ; _ transeitter
Total §:25
1982
2/¥eb 257 o | Auto Cuider (Félt II) | Damage of diaphragm
1 2 times '
4 /Feb 4:08 o | Auto Guider (Press II) _ﬁ Short: civeuit of
g | micro switeh in
e | box at pressure
E washing by operator,
24 Max i55 o | Auto Guider - .- uz | Damage of diaphragm
(Canvas II, upper) © :
2
A -3 . 7 :
13/apx 47 o § {Canvas I, upper) ‘A | Dawage of diaphragm
: feq
Total 6:47 (Canvas 11, upper)
1983
25/ul: 2127 o | Auto Guider o | Darmage of diaphragm
(Canvas 11 Loweér) 3 o
19/5pt. t25 o | Auto Guider (Felt 1) § : '-:Léak\
. ]
[ ]
230cy 123 Auto Guider (Felt I) =
.. o© =
21 foeg 45 Auto Guider (Felt 1)
. (Canvas 1II Upper) E Parmage of diaphragm
Total 3:00 : '_‘;,' :
i
Mark 0 : Reference to Auto Guider
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Table 8-3-3 Test Instrument & Tool Set - ExiSﬁing ~

A A

104 Name Specification Qt: 'E#pl%ﬂation_
1 { Mano reter YEW, TYPE-1, 0-1200msig | 1- 502
2 | Mano ceter YEW, Type-U, 0-1000mg | 1- 502
3 | VYaccunm tester 0-T6caily 1 502
4 Deéd Weight tester 0-30kgfen | 1 407
‘$ | Mini ceter tester . 0-150mHy0 | 1 503
6 | Phenumatic calibrator YEW, Type 65~120 1 602
7 | Magnetic flow | Model 81205 1 0K
calibrator : 7
8 | DC potensio ceter - 1 (14
for teémperature
2 | Dekade resistor testef Rotéty type 1 OK
10 | Ditto Stic type 1 X
11 | Meggohm meter YE®, 500V 1 oK
fZ Osciloscope Trio i oK
13 | DC volt/facp. tester YEW, 50V, S0 , JIsCi102] 1 ox
14 | Tramsoitter checker ‘Sencore, ¥C-23 1 oK
15 ] Awmpere reter (AC) YEW, 0-5A, 0-10A 1 0K
16 | bitto YEH, 0-10A, 0-SOA 1 oK
17 | ©Oha volt miliampere YEH, 0-5V, 0-10v, G-15V | 1 0K
tester (AC, DC)
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Table 8-3-4

1. Compressed Air Device and Dryer System for Instrument

Press.| Cap. Motor _j Air D
Dpt. Haker Type r Pryer
kg/ca? jm3/min} kW |R.A|A.A
Pulp jﬁgersol ESv8x 7/ 7 4 ‘30| 58F 320 Refriger-
Rand (¥on ated air
lubri- dryer
cated)
P. Hachine}Ingersol L B 4 30 | s8] 32 "
Rand ) .
Recaust. Origin |DNL. 45 7 1 0.82]7.51 15| 11} Dechumix
M.B. & origin | vs-11 7 | 1.297.5] 15| 11| Dehumix
R. Boiler
Hater Hitachi | BP-5,5TN 5.5 0.205 1.5 {3.5] 1.5 Dehumix
" R.A = Rated anmpere, A.A = Actual anmpevre
2. Other Compressed Air Device
Press Cap. Hotor
Dpt. Haker Type ,
kglem? | w3fpin | kv | R.A| A.A
P. Machine] Origin | vs-37 7 7.98 | 37} 74 52
Refining § Hitachi| BP-101 10 0.46 2.2 4.7 2.
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Desctiption of Symbols

[ﬁstruéent
H .Sensof, ceasurément
T 7 Trqnsgitter
1 : Indicator
R Receiver

C  Coatroller

Yy Control valve, actuator
Conditigg_
x Defect

A Half defect

Recocend changemark

o
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Table 8-3-6 Instruments for New Installation and Renovation

Section | Tag No. Service Name Remarks
Cooking TiC-1 Circulatién Liquor Line No. 1 TIC
Tic=2 - |Cirecuvlation Liquor Line No. 2 TIC
Fi4i | circulation Liquor Line No, 1 FI
Fi-2 | Circulation Liquor Line No. 2 FI
FI  |#.L. & C.L. Tank to Digester
FREQ W. Liquor FRCQ
L1 IBlow Tank No, 2 LI
FRCQ Blow Tank XNo. 2 -FRCQ
CRC B8low Tank No. 2 CRC
HC-1 Relef Valve Pigester No. 1 H.C. Pending
HC-2 Relef Valve Digester No. 2 H.C, Pending
Washing | IR B. Liquor to Eva. TR
LIA Unbleached Stock Chest (411-1)
LIA Unbleached Stock Chest (411-2)
309L1C-1} B. Liquor Tank No. t LIC Add “Alan"”
~2| B. Liquor Tamnk No. 2 LIC Add "Alarm"
-3{ B. Liquor Tank No. 3 LIC Add "Alarm"
Bleach. LIA Bleached Stock Chest (530-1) LIA
LIA Bleached Stock Chest (530-2) LIA
LC ¥.¥. Tank (528) LC
PI Stean PI
TI Stean TI
Refining | FRI02 Bleached Stock Chest (530-2) FRCQ | Add "¢CQ"
80ICRC | Finished Stock Chest CRC Systen change
P. Hachine| BHB0O Basis Weight & Moisture of Paper Pending
Measuring System
FI1Q Steanm YIQ
HC Rasis weight valve with remote
control

Note: Each § set
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Table 8-3-7 Paneéls for ¥odel 'Cha'r‘l'ge.

C L . Size (Approx.)
Section: - Equip. NI Rerarks
. Hide xLight x Depth o
Cooking Panel 1,000 x 2,400 x 800 1 set
Screen & bleaching Panel 1,200 x 2,400 x 800 1 set
Refining Control désk Same as existing 3 sets
(Stara R.} | ' '
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1}
2)

3)

4)

)

6)

7)

Table 8-3-8 Recommendatory Maintenance Insttuments/Tools

Portable ¢ecording meter (Equivalent to YEW 3057, 2 pen)

Air 16 Electric Transducer (Equivalent to YEW ALD20IB)

Precision pressure gauge 1504
[0.2 ~ tkg/em?
0-20kg/cm?

Kubola test chain for belt scale (for $/10kg)

Digital multimeter {(Equivalent l.(‘) YEW 2441) 8Funciions

(Analog/Digiial readout)

Portablé manometer {(Equivalent to YEW 2658)

0o 11,000kg/¢m?

Instrumeal tool set

Mechanical ioo! set and
Electrical too! set

2N

Iset
1set

2sels

1set

2s¢els

Iset

1set
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CHAPTER 9 SPECIAL REMARKS FROM TECHNICAL VIEWPOINT

9.1

9.1-1

N

2)

3)

Optimuin Quantity of Pulp Production
Treid of Raw Materials for Pulp

BRPP was established 10 effectively use the bamboo resources available in the susrounding
disteict, and the mill has béen fulﬁlling the duties finely. However, in the 0pe_r'alion period
of the past 135 years, the bamboo resdurces have decreased year by year, and the plan established
in 1984 foiesess that the sharé of bamboo will drop o 10% of the total raw materials in
the year of 1984 and will become zero in five years from now.

The portion of bamboo decrease is being covered with wood resources of coniferous trees
and broadleaved Irees.

However, since the mill was established to use bamboo wholly, it has pulp production facifities
of onecline only. BRPP has managed this problem b)' applying mixed cooking and bleaching
of bamboo chips and wood chlps.

However, changes of n mmng ratio of dll"l'erenl kinds of chips invite unstabilized qualuy of
bleached pulp, evéntually aﬂ'eclmg the paper quality, as well as greatly affecting the own-
made pulp cost. Measures must be taken immediately to rectify the preseat situation interms
of operation manner and facilities.

9.1-2 . Raw Material Acquisition Plan and Price Delivered to Mill

)

Raw material collection and price delivered to the mill largely depend on the policies of

'KEHUTANAN (Forestry Agency) and PERHUTANI (Regional Forestry Offices). The re-

cent collection of raw materials is shown in Table 9-1-1 with breakdowa of species and col-
teclion areas. The estimated collection of raw materials by species and collection areas for
the fuluré is shown in Table 9-1-2.

Table 9-1-3 shows the raw maleriat prices delivered to the mill with bseakdown of species
and collection areas. The locations of collection sites are shown in Map 9-1-1.

As these tables indicate clearly, the most impértant point is how' 1o ¢ollect cheaper and bet-
ter raw materials for pulp making feom the district close to the mill to save the transporta-
tion expenses.
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() PERKUTANI (Regional Forestry Offices) plang trees on 4 scheduled basis. Therefore, in

(3)

order 0 keep steady operalions of BRPP in the future, close communication riust be kept
with PERHUTANI and the optimum pulp production quantity should be determisied in con-
sideration of the raw materials that can be obtained at a reasonable cost,

We have attempted a rough trial calculation based on the following estimates:;; .. .o

Annual colléction of pine 56,00051_\1 _
Unit requirement of pine e
_(Quanllly of pine pes BKP BD. ton) !5 ?S\i
Mixing rate of NBKP ) N ‘37 6%

N _l\umber of operalmg da)s per )ear A 327da)$

These. assumpllons lead to lhe fo!]os\mg pmduci:on capacu)

NBKP annueal production: 56,000 15.7= 3,56Tons
BKP annual production: 3,56?+0.376:9,487|oﬁs

~BKP daily production: - 9,487 :327=29.0BD.tons=32.2 AD.tons: - i -

9- l 3 Capacn) of Chom:cal Red 0\8() Depanmem

)

@

To delermine the optimum production scale of pulp, the c‘uneﬁl’éébéci-ty of the chemical
TeCovery depanmem (washer process, ev. aporator process reovery boxler process and causum—,
mg pmc-ess}, which is another 1mpot|anl pau of a KP planl musl be checked

Al present, the chemical recoveéry rate is extremely low at 60_!0 70%% because of vaiialion
of raw material mix ratio, overcooking and unsteady ‘opération of washer, nécéssifating
replenishing a large amount of cooking chemicals. Also, since the pulp is not washed
thoroughly, an excess’ve amount of bleaching chemicals is consumed. Al these excessive
consumplion of chemicals raise pulp production cost: Thé low récovesy of cheémicals increases
the COD and BOD loads in the waste water of the plant as well,

As described in detail in Chaptér 6, based on the investigation, we considet that'at least the
washer must be completely replaced in order (o maintain a commonly ac(‘eplable chémical

recovery rate (95%), and the ¢apacity of the existing facuhtles al‘ler the' feplacémem of the
washer is estimated to be 30 AD. ton of BKP a day.

While the capacity of cooking process can be incieased to about 50 A.D. ton a day With

minor renovation, capacity inceease of the chemival revovery equipmént is not possible unless
the facilities are thoroughly reinforced.
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.. Fundamental improyement of the chemical recovery equipmenl_ requires a substantial amount
i of investment, When it is taken into consideration that BKP is an international market com-
. modity, we cannol consider that renovation of this depariment by investing a large amount

of money will not bring a profitable relurn, even if the production may be incseased 16 some
extent.

914 Propg‘: _Pul_p _Qua!ity_

As descnbed earher, lhe mosl uigent ll'nng isto ehmmale the quahl) ﬂuctuanon caused by fluc-
luauon ol’ ra\\ malenal mmng rauo

Furthesnmore, for production of specialty papers, the pulp must be sclected for the papes grades
to be produced. This means ihal, eéven if the improvement has been achieved to the level of pro-
ducing pulp in uniform qualily, whether or not it is proper to produce the whole quantity of pulp
to be consumed on a seif supply basis musi be careflully studied in the aspect of assufing a propes
quality requ:red for speua[l) papers,

9-1-5 =_Sé‘lf:médé Pd_i]i Cost and‘Prbﬁlabiiily
(I} Whether o not self-made pulpis éd\'éntageou§ in t:-ompar-ison with imported pulpis gréatly
_a[feued by the price of imported pulp, which is an mlemallonal commaodity, and {he dul:,

on the imported pulp, that is, the policy on tariff of the Indonesian government.

(2) The cost of self-made pulp is trially calcutated as follows:

Cost of pine delivered to mill Rp8,612/SM
Unit r'equiremem of pine
{Quantity of pine per BKP BD.ton) 15.75M
Cost of NBKP per BD.ton Rp434,200
(USS434)
Cost of NBKP per AD.ton Rp 190,780
(USSI91)
Breakdown
Raw materials | 8,612% 15.7 == 138,200
Utilities _ 120,000
Chemicals 80,000
Fixed expenses 96,000
Totat 434,200
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~'The pri¢e of ivported pulp delivered to the mill is'a total 6f the C&F Surabiya pricé plus
-20%% of it (6 cover the inland transportation, insurance and interésts.- Accordingly, the C&F-
" Surabaya price of impoiied pulp, !hal would make about lhe same cost as the producuon
- ¢ost, is as follows, : = : SR

C&F Surabaya price (AD.ton):
Rp39l 000 = 1.2= Rp325 830= USS325 8

This calculation proves that the self-made pulp is very advanfageous iin view of the cureént
mtemauonal pulp markel price. In addition, since it is almost deterniined by lhe lndonesran
go\emmem that 10%% import duly will be chargéd (9 imported pulp from July, 1984 and

raising of the duly up toé 30% is expected for lhe futuse, self-made pulp witl be even more
ad\anlageouls cost-wise.

916 Optimum Production Quantity

In this renovation project, the main aims are sei 10 stabilization of the product quality by stabiliz- -
ing the BKP quality and cost reduction of self-made pulp by improving the chemical recovery
rate, and we have not adopted any plan for producuon increase of pulp since it would reqmre

a large amount of invesiment to the chemical recovery departmeént facilities and it causes uncer-
tainty in the collection of raw materials in the BRPP district.

The optimum production quantify al this point is secomniended 10 be 30 AD. tons of Bk'_i"";')er'day.
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Table

9-1-2 Estimation of Available Raw Material Quantity in néar BRPP

1985‘

1904

1989  Remarks
. : SM sM ., s | pERBUTANT |
Pine 56,000 56,000 56,000 77 | (] neation)
. . ‘ Csuy . o SM . o SM | PERHUTANI-
Ipil - Ipil 10,000 15,000 15,000 (plantdtién)_
| wl o sul . gy | EERHUTANE
Hard wood 45,000 S 50,000 5™ | 50,000 M| (prantation)
and PRIVATE
sy - ‘ PERHUTAN1 (90%)
Bamboo 16,500 ™ 0 0 . and
PRIVATE(1061) .
Chip 9,200*"" | 10,000 10,000 PRIVATE .
(Ipil - 1pil) | A.D(70%) ; . - -
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Table 9-1-3 Raw Material Cost (unit Rp/SM)

Near BRPP East JAVA Central JAVA
il) Hbod price Hood price Wood price
: (Rp/SM) (Rp/SM) (Rp/$¥)
) Transportation |Transportation | Transportation
cost cost cost
(Nl Total pficé Total price Total price
(4} 3,162 3,162 3,167
Pine (2) 5,445 8,000 16,700
(%)) 8,612 11,167 19,867
wf 3,300 3,306 -
Ipil - Ipil (2) 1,700 4,200 -
(3) 5,000 7,500 -
) 3,300 3,300 ‘ -
Hard Yood (2) 1,700 4,200 -
) 5,000 7,300 -
(1) Rp35.50/kg
Bamboo (2)
Moisturé conert
S (30%)
(1 200 - -
Chip ‘
{1pil-Ipil) (2 1,700 N
(3) 4,400 - -
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9.3 The NCR

9.2-1

Trend of the NCR

The demand for the NCR will continue to increase further. fn Japan also an increase of demand
is estimated at about 10% onan annual bans. \\h:le the export increase is forccasl by 10% — 13%.
The NCR thesefore is as pmmlslng as it may be involved in a severe compelition of price and
guality. Undér these circumstances, as a maltes of course some sigorous restrictions have been
set up and a number of specifications have been established for the base paper.

922 Key Poiiis for NCR Base Pape;making

The main s!ocks of the l\CR base paper afe \\ood <hemical pulp, NBKP and LBKP [ts basis
weight has a wide range from 30g/em? - Ifﬂg/m2 the standard be;ng 40g/m? in Japan and
50g/m? in other countries. The I'ol_lomng points should be taken into account.

()

(2)

)

)

- The NCR base paper mist have a good formation.

Animperfect formation will produce spotting upon coating with water soluble coloring égém
and/or developer.

No dirt for impurities are permilted by any means.

It is necessary 16 make & perfect dust femaval off the stock pulp and before the paper machine.
If the base paper has some protruding impurities, microcapsules cannot be applied evenly.

Dirt and impurities may also be confused with periods and/or commas, which may <ause
an ¢ironeous reading, - -

No pinhole is allowed.

If a pinhole is produced, microcapsule developér will have a strike through causing some
troubles.

It must have an even thickness.

Since the NCR paper is used in piles as slip forms, its bulkness is an impostant factor.
Therefore, a stricler contro} of allowable thickness imits is required for this ype of paper
than for other genesal-use papess.
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(5)

©)

Being used for slip or voucher forms, a higher sul'fness is required for the NCR papér; com: .7
pared with the basis weight.

Application of a cértain chemical additive in the pulp stock and a starch agént, ihislast one
b)' means of a sizing p_less. is required.

It s requiréd (o :nspecl the full \udth of paper surface mlh a spot hole delector durmg '

. papermakmg

M)

(8)

)

As the base péj)é;’ is processed in roll forn, it should haveé no tinevénness i thickness and -
bulk densiiy for both cross and machine directioﬂs. E( the base paper is not smooth, creasing
and spoiting will be produced during applicalion of'micr:ocapsu.!‘es b)' a_COaler_.

- The base paper should have dimentional slabahl) As the paper is used folded or in pnlcs,
' an} msul‘nc;ém dnmenuonal siabshly firay cause megular shp fOrms h :

The base papéer must have a wel strength 10 & certain 'c'le'g:t‘éé." o

The wel paper strength is required 1o prevent breakage during application of water coloring
agent and developer.

9.2-3  Future Consideralions on the NCR

1))
)
3

)

(5)

6)

The most important requir¢ment is the examination én equipment problems.
Ii is required to select a type of pulp with less dir"l',"shi'vés‘ and Spéck%.' ; :

Considerations must be given (o the capacily of NCR paper machincs. In Yapan the minimum
required capacily fos this lype of paper machine is 50t/d. - '

Installation of a size press is required for ensvring the quality of paper.
It is necessary to build up qualily contrdl during papermaking.

The future trend of the NCR shouvld be investigated and all possible information should be -
oblained. o

288



9.2.4 Formation of Coloring Mechanism of the NCR and the Method of Processing

m

2)

Formation

Transition type

.t Fop sheet m__. Microcapsiles

7 Thtermiediate sheet Developer

" Bollom sheel P Basé¢ paper

Selfcoated
Developer

Microcapsules
Base paper

The base paper includes top sheel, intermediate sheet, bottom sheet, and self-coated sheet
and its top sheet.

Coloring méchanism and processing

- For the (op sheét, microcapsules are applied Lo the wire-side of the base paper. (Microcap-

sules have achromatic dy'e which colors by electron donation; nonvolatile ol solution is covered
with a polymeric material such as gelatine, eic.)

_For the intermediate sheet, electron-aécepling aciive clay or other similar developer is ap-

plicd to the felt-side of the base paper and mictocapsules to its wire-side in the same way
as for the top sheet.

When more than 3 copying papers ate required, the number of this intermediate sheet is
increased. '

For the botiom sheet, the same developer as for the intermediate sheet is applied to the wire-
side of the base paper.

_' 'r[héféo.idking m:echah_ism upoh copying is based on the principle that the microcapsules, when
they, receive local pressure by means of a wriling pen or typing are broken, the achromatic
~dye solution inside Lransfers to the developer layer and is absosbed for coloring.

s For self-coated sheét, microcapsules and developer ate applied on the felt-side of the base
paperi | -
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9-2-5 Applicator h

Capsules are suscepnb!e o hreaicage due to mechanical p:essure and/or friction, therefore, an
air knife coater is usually used. Recently capsules made of synthelic polymeric materials have
been developed and these capsules allow a high-density apphcauon. For these capsules the gravure
or offset type of coating is used at some plants.

For developers an air kaife coater is used \\hen active clay afe apphed Also roll coaters and blade
~ coaters are used when resm de\ clopers are apphed To be fompeumc in the future cost <ompeti-
tion, a manufactirer must usé a coater with a tpeed of 1 000 m/min or Ingher, and also requuemenls

wil be more ngbrous as to base paper quahl) s!ablhly (remow. al of dnl shn ers and spe\ks). im-
provement of suength (w el strenglh}, el¢.

9.2.6 Other Conditions
1) C(')p‘ie.d.le.uer's of ;wles and 'Cé‘itliﬁca't-eis ;'.h‘é-uld nol fade a\say ;it least for 10 years.
(2) Shell‘ life of unused papér sheels
(3) Lightfastnéss of copied letters and charactérs
(4) Prinadility
As described above, there are many requirements for llhe'NCSQ pape:.rgnék‘ir.lg'. a:ndrlh.e de- |

mand is on the increase everywheré in the world, Therefore, a severe competition exists, A

- careful planning and stable quality maintenance is mdnspemable even at stage of base
papermaking.

The NCR pager is not so profitable in Japan because of very strict quality requirements con-
sidering the relatively low selling price of ¥Y217/kg of the base paper.

92.7 Proposals and Future Countermeastires
We have described quality sequirements and manufacturing conditions for the NCR paper above.

Our recommendation is that commeicial purposes should be eliminated an the initial stage and
that for example, a test coatér can be instalted in the Institute of Fiber Technology and produc-
tion technologies for capsules, developers ete. ¢an be introduced while production tesis are ¢on- -
ducted using imported base papers, and then Lo test-make a base paper Tt to such a coater machine,
In this case, it is not necessary to follow the mass production, but it will be enough __l.o consider
a production volume suitable for the production cost of the machine. From the viewpoint ol‘qﬁalijy,

a special attention should be paid to dust, moisture-resistant strength, thickness, sheet-bieak at
paper machine, elc,
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Such trial products are 10 be delivered 16 the market to kaow the évaluation of the customers
in the market, thus taking time 16 achieve a full-scale installation on a paying basis.

9.3 InstaMation of No. 2 Paper Machine

Alithough tljis_is_a subject outside of the purport of this renovation project, we would like to outline
our thoughts on installation of No. 2 paper machiie. -

9-3-1 License for Producing 6.,0'0("](ons of Specialty Paper a Year

Anybody will have a doubt on the constant profitabitity of BRPP operalion for the future if BRPP

continués the produciion of gene:al W nlmg/pnnlmg paper, aty plcal mass-production itenm, bas-
ed on the curreal system of one paper machine.

Asdescribedin Chapler 3, s’iél_()ply al present but also in the future, overproduction is forecasted
on the wiiting/printing paper. To make the matters difficuli, the current production of BRPP
is 401ons a day, and it must be pointed out that the productivity of the paper machine is very
few from the viewpoint of the international level for a machine that produces writing/printing
péi\er. Alo, when the handicap of being away from the consumplion area is taken into account,
we canniot help having a doubt in the competitive ability of BRPP ia the wriling/printing papér
grade.

In order to ovescome thése circumstancial prablems, to plan maintaining a firm foundation of
BRPP operation, and 1o fulfill the mission of regional development, the goveinment deteimina-
tion of giving the license to BRPP 1o produce 6,000tons of specialty paper a year is very meaningful.

9.3.2 BRPPs Studies on Installation of No. 2 Paper Machine

(1) BRPP has been serious of the comprehension of the circumsiantial situation.

(2) BRPP has been eagerly studying and making efforts 1o maintain the mill profitabifity for
the mill to continue to exist and to contribute to developing the regional sociely.

As one of the most effective measures to solve the probleni, BRPP has preparéd a plan to
install No. 2 paper machine and the plan has already been submitted to DGBCI.

We have feviewed the plan and would like to express our opinion in the following.
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9-3.3 - Basic Plan of BRPP (Production and Sales Plans) -

The Program - Perluasan Perun Kertas Basuki Rachmat Banyuntang | of March 7, 1983 outlines
the following basic plans.

(1) ~ Production plan

‘Pulp depaitavent:  Increase of UKP daily production from 43.2°BDiw
52BDt S
Papermaking depadimient: Installation of a tissue papér produciion facility for

(2) Sales plan

20A D¢ a day or 6,200AD( a year

Manifold paper 30% 0 £,8600
Glassine paper 28m sl
‘Onion-skin paper . 20%% C 1,400
Litho paper - 1% B 6201

) 'Oil-prﬁbf pagper - 15% _ 9301
Total 100%% - 6,2001 .

9.3-4 - Basic Plan of BRPP (Facilities)

(1) Improvemént and expansion of existing facilities

]
»

3-shift operation on wood preparation process and installation of one additional chipper '
Alteration of operating conditions and some improvement on 't'_h‘e‘rll' acilities of the cook-
ing process ' T S
Addition of oné slage in the washer process, changing the cuirenl 3-stage system (O
4-stage system

Renewal of scréen on the unbleached screen process. Improvement of the bleached scréen
PrOCess

Alteration of op<rating conditions and some improvement on the lacilities of the bleaching
PIOCess ' - ' P

Adoption of higher-consistency diluted black liquor at the inlet and some improvemeént
on the facilities of the evaporalor process.

Adoption of higher-consistency dituted black Yiquos at the inlet and some improvement
on the facilities of the revovery boiler process.

[nstallation of an additional boiler in the main boilér process

The shortage in the capacily of caudticizing process is managed by procuring the necessary
chemicals from outside.
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(2)

3)

4

- j. - Adoption of a higher operation rate on the electrolytic process. The caustic soda (NaOH)

that becomes shost is to be procured l' rom oulslde The excess ch!onne gasis to be sold
in the market.

k. Adopuon of a hrgher operahoﬂ rate on the pcmer generator. Shorlage of the power
isto be supphed by the po“ef compan)

Papér machine (New inslallaliOn)

Daily production: 20AD1 {basis weight: 28g/m?)
Basis weight: 15=25¢/m?

Spéed: 110 - 320m/min

Wire width: 3,400mm

Finishing equipment (New installation)

Supercatender Lunit
- Sheetl culler ~ lunit
" Winder S Tanit

‘Water consumption

* Increase of water supply from current 1721it/sec to 2651it/sec. (Minimum flow rat¢ of Sukowidi

rives:  330%it/sec)

9-3-5 Progress

(i}

)

The plan was submitted to DGBCI in August, 1980.

At the time, the plan was (0 use a secondhand papes machine 10 make the invesiment to

- the minimam. .

'The p!anned m\es!menl and mlemal rate of return (IRR) wete as shown below:

Loan Rp 7,400million (USSII $40,000)
Equniy Rp 3,196million (USS 5,110,000)
Total ~ Rpl0,3%6million (US$16,950,000)
IRR 14.83¢%%

Since the government had the policy not to use a sevondhand paper machine at the time,

_DGBC I requested submi_ssion of a new plan of using a new paper maching in November, 1930,

293



(3) A calculauon sheet for using a new paper machine was submtued to DG BCl in October, 1982.

The planned m\eslment and IRR were as fol!o*.ss

Loan . Rp 9413m|!llon (USSIS 060000) -
Equity ‘Rp 7, 6?3mlll;on (Usslz,iaﬂ 000) :
Total ' Rp_17,086mnnc>n (US$27,240,000)
IRR 11.8% o

(4) Procurement of the fund has not been realized yet..

9-3.6 Review Reésults of 8RPP Plan

1))

2

&)

L)

Sales plan

As described in Chapter 3, specialty papers ¢onsist of a vaiiety of different types of paper
in ssall 1ots, and even with paper of the same l) pé, the specific quality of paper as required

by the customers may vary in many cases.

Therefore, we do niot consider it proper to plan producing the entiré quantity of specialty

_papers that is being imported at present.

Also, since a long lime has passed since the quantilies of onion-skin paper and litho paper
were laken into the planning, the sales plan must be restudied.

Optimum pulp production

As described in Chapter 7, consideration must be given tons(anily to the oplifnum quantity
of pulp to be produced by BRPP.

We consider it wise to maintain the curcént pulp produciion scale éven if a detesmination
is made to install a new paper machine, depending on imported pulp to fill the shortage.

Daily production of paper machine -
In consideration of l_he gronth of specialty paper c’ohsumplion and prbﬁtabi.li(y, We feCom-

mend that a daily production of 2010ns is the minimum production quaﬁli:y even the grades
are 1o be spevialty papers.

Uility water
Judging from the minimum fow rate of Sukowidi river and the fact that the river waler

is used for irrigation also, we must point out that a thorough water-saving plan must be

established in advance by implementing operational and technical improvements on the ex-
isting facilities.
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(5) Accumulation of technical and séuing knowhow

BRPP has ample experience of producing and selling writing/printing papes, but unfortunately
it has no experience of producing and selling specially papers. This is only bécause the cur-
rent products are the only grades that can be produced with the existing facilities and these

facitities do not allow producing any grades of fightweight papers or specially papers even
il BRPP wanted {o.

Therefore, when BRPP wishes 1o enter into the field of specially papers, BRPP must ac-
cumulaté the technical and selling know-how ¢oncerning specialty paperss.

9-3-7 Relationship with this Renovation Project

Installation of No. 2 paper machine is a very important subject to be siudied always for the future
of the mill. However, there are too many problems involved in it 10 delermine implementation
of the plan at this stage of this renovation project.

Therefore, we recommend that facility improvement is conducted on this renovation project as
the first step to do so that the milt will become possible 10 produce some of the specialty papers.
In other woids, shift of the production frem commodity papers 1o specialtly papes should be
realized gradually, so that'the profitability improvement ¢an be fealized, the technologies of pro-
ducing specially papers can be accumutated and the market of specialty papers can be developed.

We consider that this is the short-cut to fealize installation of No. 2 paper machine for eventual
production of specially papers.
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CHAPTER 10 FACILITY RENOYVATION PLAN

10-1 Basic Policy

Thé major grades being produced in BRPP at present are HVS and HYO (printing/writing paper)
which is averaging producss of 34.1AD/d and amount of 12,000ADt/y.

The sale§ share of BRPP on HVS and HYO in the Indonesian domestic markel is only about
6%, and BRPP’s business can be easily affected by the sales policies of private enterprises.

If BRPP opérates contifiuously as making HVS and HYQ only for the future, the managerial
foundation of BRPP will be very weak. Accordingly, BRPP must gradually change the produc-
tion from the éxisting grades 10 grades with higher added value to stabilize the managéntenl,

10-2  Seleciion of Kind of Paper

The subject of selecting producis with highe"r' added values aré descsibed in Clause 8-6 of Chapler
'3, in consideralion of the capacities of exisling equipment and results of market fesearch.

10-3  Capacity Balance of Existing Plant

The ratio of actual operation to the nominal of designed capacity of existing equipment, quality
and efficiency are shown in Table 10-3-1.

As the table indicates, in the pulp producing division and the chemical recovery process, the washed,
ev apmator and recovery boiler, are being used for the full extent of their capacilies.

The papefmakin g division still has some altowance. Especially, on the paper machine, the dewatering
capacily of wire parl and drying capacily of dryer are imporiant factors to detesmine the paper
machine capacily. The actual production of 60 to 70g/cm? printing/wriling paper in Japan by
a papér machine having the nearly same specifications is 50 to 60ADI/d, maximum production
speed 350mm/min. Therefore, the existing BRPP paper maching can be operated at a faster spead
of up to 300 to 3I50mm/min.
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10-4 Basic Policy on Planning of Equipment Repovation - -« .- < [

As described in 10-1 and 10-2, the existing paper machine must be renovated to be able to pro-
duce higher added value products. On the other hand, because of the main purpose of this in-
vestigation and production scale of BRPP, the amount of investment wilt be subjec(ed (o soni¢
restriction. i

Currently (as of 1983), the self-made pulp accounts for 86% of the total pulp needéd by BRPP, -
Therefore, if the pulp division can produce more, the {otal praduction cost can be :ﬁ_ui:h reduced.
Howe\-"er, to increase the pulp production, investment muﬁl be made on machinery which amounts
{0 700 to 800 million yenr on FOB Japan basis, and to create a profit aftér investing such a vast
amount will become difficult.

Therefore, the pulp production is to be limited (o 27 BDI-BKP/d (matching the actual capacities
of cvaﬁbr_mor‘ and recovery boiler), and the investment is to be made for the minimum nécéssities
for quality improvement, cost reducing measures and operation stabilizing measures.

The paper machine will be renovated so as fo be capable of producing higher added vatue pro-
ducts, and at the same time, energy-saving measures will be taken. When producing HVS and ¢
HVO with the existing paper machine, the dewatering capacity of wire part and drying capacity
of deyer permil a speed up to 300 1o 356mm/min. Accordingly, we plan to increase the produc-
tien by increasing the speed to 300mm/min as the first step.

10-5 Produetion Plan

10-5-1 Production Plan

The production plans of the existing and aftes the renovations are compared with Tables 13-2-1
and 13-3.1, The efficiencies of both cases are shown in Table $-4-4-1.

The number of operating days for each grade, shown in Tables 13-2-% and 13-3-1, are results of

calculation based on actual wosking days in 1983 with the number of days used for produchon
of other minor grades excluded.

Comparisons of data related to the paper production are given in Tables 10-5-1, 10-5- 2 10 5-3,
10-5-4, 10-5-5 and 10-3-6.

10-5-2 Pulp Preparation Plan

The annual pulp preparation plan is shown in Tables 18-5-7 and 10-5-8.
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The production of self-made pulp after the renovation is 8,426BD1/y, which is equivalent to 95%%
of the production in 1983. The quantity of purchasing pulp will increase substantially, but this
is a nalural in¢reas¢ because of a larger produciion of paper.

‘Generally, the price of purchased NBKP pulp is higher than that of LBKP by about US$50. Ac-
cordingly, BRPP should be producing more NBKP rather than LBKP.

$0-5-3 Chernical Adding Rate

Table 10-59 shows a comparison result of chemical adding rates necessary (6 produce self-made
pulp and paper. o ‘ o '
The chemicals for cooking has substantially ‘de¢reased for the following reasons.

(a) Belter \\asbmg pé'rréi‘manée 6\s'ihg'|6 fenewal of the washer: ~4,779ke/d
(b) Deécrease of chemical loss for teduéing effluent volumeé from
- process to be operating as normat (278D1-BKP/d): ] —~2,700kg/d
() - Improvément of dust exhaust device of precipitator {Recovery
boiler): . - . ~324ke/d

The chemicals losses in the above aré conveited into Nazso',; Al these chesicals are recovered
and reused (Table 6-4-11).
10-6 Unit Consumption

Table 10-6-1, 10-6-2 and 10-6-3 show comparisons of units of consumption.

The steam consumplion for cooking will slightly decrease, and this is because of a shorter time
allowed for cooking.

The decrease steam consumption of paper machine is because of the improvéments on the nip
pressure at press parl and dryer drainage system.

10-7 Details of Equipment Renovation

The details of renovation on mator equipment are given in Table 10-7-1.
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19-8 - Boiler
The steam consumplion and capacity of the boilers aftér rénovation are as follows.:

(1) Boilés capacity o
Recovery boiler © U6tk (NONX 24 = 144174

Main boiler 101/h (Nor)x 24 = 2461/d
Total 384t/7d (Max 444t/d)
(2) Steam consumpiion o _ _
'Pulp plani | - 6.98/BDIX 27 = 188.51/d
Paper machine (HVS HVO) 2.5 «/BDtx50=125.01/d
Paper machine (F.P) (3.0 ¢/BDt x 50=150.01/d)
Total . 313.51/d (338.51/d in the case of high

add. valué paper)

Asa result, the boilers can operate at about 82%% of the 1012l capacity'on nérmal operation (HVS
and HVO production). When producing high add. value paper, 88% of the capacity is néeded,
but operaling days during which high add. value paper is produced is only 29 days a year, and
we do not think will create any problem for boiler operating.

The peak of steam consumption at the time of ¢cooking and papermakinﬁg‘is about izo"%' of the
normal consumplion, but this is within the boiler capacity. Therefore, instalfation of an addi-
tional boiler is not planned.

10-9 Electrical Plant

10-9-1 Power Consumption

The estimated power consumplion after the renovation is as follows.

Pulp plant 8,4251 X 944.14 = 7,956,000k\Wh/y
P i ' < . .

reparation -:oom (stock) ] 15,074,000k Why
Paper machine
Boites - O 900,000k\Wh/y
Water treatment 325,000k\Wh/y
Building, lighting, et¢. : . 431,000k Wh/y

Total 24,686,000k Wh/y

The total power consumpltion in 1983 was 19,663,643k\Wh/y, and the estimate afier the renova-
tion is an increase of about 26%.

300



10-9-2 Generator

BRPP has five genesators at present. The aumber of generators which were normally operating
in 1983 was two and thrée generators worked only during the time of peak. Therefore, the necessary
power can be sulficieatly generated by three generators only.

10-9-3 Transformer for Fach Equipment
The natural increase of power consumplion as a result of faster paper machine operation and

increase of the production is about 56%%. Therefore, new transformers must be installed in the
paper machine room. The transfosmer capacities are as shown below.

Equipment name _ Transformes
Designed value Capacity arranged
Sectional drive 480 KVA 1000 XVA
(including fan pump)
Supercalender o
and rewindes 400 KVA 750G KVA
Fan pump (1506 KVA)

10-10  Mill Water

The consumption of mill water by BRPP is as shown below.

Table 10-8-1 Estimation of Mill Water Consumption

Description _Aclual Estimate after

in 1983 reagvation
1. Paper production ADtfy 11,787 14,245
2. Self-made pulp production BDt-BKPJy 38.862.6 842

3. Bleaching m? [BDI-BKP 1350 140.0
m? [y 1,107,825 1.179,650

4. Paper machine m? /ADt-paper 200 150G
mily 2,357,400 2,136,750

5. Others m* JADL-paper 12283 190.0
m?fy 1,447,760 1,424,500
Tolal (3 - §) 4,912,985 4,740,900

Thus, the consumption of mill water will cemain aboul the same as before.
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