5)

Production Yield

The indication of the nel recling yield and finishing yield are in the Table 5-6-1.
PPM intends to raise the overall yield of Unit ! up to 90%.

1)

(2)

Fig. 5-6-1 shows the mass balance concerning BANDEROL of PM 1.

The figure represents values derived from the production plan of Masch. The
figures of those virgin pulp, circufation pulp and finishing amount may <hange
wilh the system of Air-Dsy (AD) or Bone-Dry (BD) bases.

It does not matter when the moisture content is thought to be 10% for boih
the pulp and papes.

In such consideration, the Bone-Dry System will be an easy way in calcula-
tion. Therefore, PPM seems to calculate by means of this system. The method
to think will be necessary to be changed concerning little paper moisture con-
tent. (Here, the consideration is made as a Bone-Bry Basis))

In the Table 5-6-1, the net recling yicld of BANDEROL is 84 and finishing
yield is 87. Consequently, the raw material is 1,368.2 kg, gross reeling produc-
tion is 1,149 kg and finishing is 1,000 kg for the loss of 219.2 kg, the folow-
ing fosmula can be obtained:

Net reeling yield T 1 —4219.2/1,368.2) = 0.84
Finishing yicld 1 (1,000/1,149)

The circulation broke of 152 kg which is to be omitied in the calculation is

‘included into the raw materiat of 1,368.2 ke.

Generally speaking, the total yield is to be shown by the satio ol‘ the finished
production per the new Turnished pulp stock.
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Fig. 5-6-1  Production Plan by PPM Production Plan in Mas, 1984
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3)

(4)

Namely, now, the following formula can be oblained:
1,000 .

e x 100 = 82.2
13682152 > 0 *

Note) Refer to the item of the tolal yield in the Table 5-6-2.

Namely, this means that since the fibre loss into effiuent of 219.2 kg
can be observed for the new furnished stock; 1,368.2 —~ 152 =1,216.2
kg, hence 219.2/1,216.2 = 18% is to be of the yield loss. Consequent-
1y, 100 — 18 = 82% is the total yicld and this idea is easy to be used
for the production plan.

Total yicld as BD basis of 82% is equivaleal to aboul 77% when converted
into Air Dry basis. In this project, PPM values were convesled by this system
and improved values were set under comparison with the same brand in Japan.

When the indication by AD basis is applied, generally, it is calculated as fol-
fows:

Weight foss ;1%
Moisture loss (Pulp 10% and Paper 5%) : 5%
Fibre loss into efituent : X%
Loss total : 8%
Total yield (AD basis) - 9%
Total yield (BD basis) : : 97%

6) Gross reeling Amount, Net reeling Amount and Finishing Yield

o)

2

Gross reeling amount is an actual weight production by means of the reel
and is a tolal-weight production al the paper-making process indicated by the
value employing the gross reeling width before the trim edge #s cul down
at the finishing plant.

Net recling amount is a weight production at the paper-making process indi-
cated by the net width shown by the finishing dimensions and is a vatue for
which the trim edge width is sublracted from the gross reeling amount.
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n

3

C))

PPM valie shows a geoss recling amount in the calculation. Then, the finishing
yield is indicated by the rate of the finished producl per the gross recling
amount including the trim edge. Therefore, it is natural that the finishing
yield is lower than the general value.

Compared from this idea, the present PPM finishing yield is 3 to 7% better
than the value in the Table 5-6-1.

Based upon this calculalion method, the figure calculated in the Japanese
way is shown in the Table 5-6-2. The revised finishing yicld is equivalent to
this way of culculation.

Production Efficiency

(1)

(2)

3)

@)

§n PPM budget statement, the declaralion of intention ¢an be nowhere found
oul. Provided that the linishing yield is clarified by the annual report of the
manwfacturing departmeat in fiscal 1983 and revised values can be used by
the product net as Minishing width.

The opesation efliciency is indicated in the budget statement of fiscal 1984
and is equivalent 1o about 90% when it is evaluated in the Ja Panese way.

in addition, since the gross reeling amount and finish amount as actual resulis
of fiscal 1983 are described in the annual report of the manufacturing depart-

ment, these are comprehensively applied. Various kinds of efficiency were
trial-calculated as follows:

Net reeling Efficicacy and Toial Efficiency

Net reeling efficiency = Nel reeling amountftheoretical net reeling
amount X operaiion efliciency

Total elfliciency = finishing amount/theoretical net reeling amount

= Nel reeling amount X finished yieldftheotelical net
reeling amount
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(5) The above-mentioned calculation resulls are shown ia the Table $-6-2 List
of Analysis on the Pre-improvement Paper Production Efficiency

Based upon these kinds of efficiency, the improvement plan of this project
was executed. In future, the application to the production confrol would be
recommended.
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Table 562

List of Analysis on the Pie-improvement Paper Production Efficiency

Derived 20d 1ovised from the boudget (able of March 1984
Bags Finlhing dimensions  (mm) Net trimming Revised Pspec-making Netseeting 2mount (ADt[d) |Finkhing 2mouat (ADYS) Cakculated efficiercy (%) Total yietd
No. Brand (‘éiss_:; Product net Gross reeling Trim edge ':;)0 rmhh(.,,uz i (s;;;;e:{l) Theoretical Actual pet Actual finkbing finh | Opeation | Netresting | Tobot effickasy @
width widgh width ‘ Theotetical | realing amount amonnl
-1 HVS Warna 1 B0 650 x 1,000 2,060 110 2465 g4.51 46 10.34 839 1.26 Hs2 % 9230 on 169
5 4 HY Offset i 60 6ax B3O 1,900 40 5159 83.76 62 2.96 8313 698 8119 92 9091 10.08 743
-3 HYS Putih 1 50 550x 750 2,100 50 9762 81.9% 65 9.59 331 681 8195 92 9419 7102 724
4 Kertas Wate: Mask Py in 10 650 x 1,000 2,100 150 9285 87.23 46 904 1.90 689 87.22 92 2399 76.22 711.0
-5 Wartes Murk Warma H 10 650 x 1,0(9 2,100 150 9284 an 46 904 790 659 81.22 92 9493 16.22 684
& Cydo Siyle EY ] 69 213x 330 2,100 120 94.29 9863 65 V2.79 938 2.22 %363 92 7946 7209 18.2
-2 Zous Frodd ]| 70 1,610 Roil 2,010 50 9158 §%.13 45 2317 692 6.10 8315 9% 82066 65.10 122
-8 MaR Zegel i 20 . 610x 8§60 2,140 60 971.20 §230 39 719 607 199 &4 &9 9185 6940 823
-9 Bindsol il 60 750 1,020 2,100 60 97.14 89.56 62 1093 1.71 6.31 59612 £8 8036 6322 12
-19 Birorol | 50 7310x131,020 2,100 60 97.14 £93.56 &5 955 7.71 69 5962 at] 5971 236 822
-11 Refoim 1] ¥ 1,570 Roll 2,066 50 91.51 86093 32 11.1] 885 1.62 §5.10 &2 9053 638.53 322
-12 SPRWater Mark Ied m $0 610 x 3,000 2,100 9 95.73 £3.5% 30 695 597 4993 33358 92 93.38 it.80 7638
-13 SPR B 11 80 6i0x 1,000 2.i00 93 93.71 8568 4G 926 619 582 5.1 &3 8333 62.85 n
-14 Chague Putih mn 100 650 x 1,050 2,060 1106 9166 83 M 30 842 59 524 £3.65 &6 8162 6223 192
-15 L222h {STTB) m 130 MNsx 927 . 1940 8 9557 5232 24 833 542 2354 $240 80 81.32 3109 523
-16 Pod Wesed v 178 650x 970 2,000 &0 97.00 90.72 22 10.76 825 149 .19 N 8519 §%.61 b2 |
-17 Kariu Post w LA &00x 8§50 2,100 50 97.62 90.15 22 11.37 831 249 .13 50 81.20 6358 831
-i18 Locdon Warns 1w 150 610x 860 2140 60 92.20 §65.42 0 1138 9.37 8.10 5545 RN 9149 71.18 798
-19 Docr Stz Putih Y 28 4i6x 690 1,900 140 9263 §5.31 68 4.53 363 3.18 £5.41 o4 81.66 G564 855
=20 Door St2g Warna Y 28 $40x 690 1,900 149 9263 §5.37 &8 483 368 318 641 M 8106 65.84 853
-21 Bark Post Putih Y £4 650 x 1,000 2,000 50 9750 110 10 253 553 4465 85.09 &3 1265 5376 752
-22 Corona ¥ 3 460x 950 1,500 60 9584 £4.68 70 686 491 ER L 8162 %0 8000 6093 684
-23 Butu Telephone 37 £20x 880 1,900 40 9159 8172 706 694 528 431 $1.63 92 8269 62.10 12.2
-24 Sparel Putih yvi 15 460x 8% 2000 &0 9100 8247 €4 465 385 318 8260 95 §5.25 6%.39 811
-25 Sizare Nartia Vi % £60x 89 2,000 60 91.00 8247 &4 465 335 dis 8260 56 £5.25 6839 511
-26 Covertuiz Warne Vi &0 630 x 1 000 2,050 L0 9466 9195 6% 1095 865 149 9293 b2 14 6340 FAN
-27 HY Onmidag Vi 80 6350 x 1 000 2060 110 94.66 91.1% 49 9.58 806 783 91.15 93 81 19.28 773
-28 HY Omngxnp vii 200 130 x 1000 2,100 100 a5 26.60 X 1852 218 8 57 55461 93 8549 1.69 713
-13 RY Omdsgz Bra Tus Vi 70 650 x 1,000 2,150 o 94 88 $6.96 446 954 849 N bR ] 95 93192 £6.5¢ 1.3
-390 | Knaft Colat Vil 435 $00 x 1,200 1,500 109 2474 7.1 10 816 7.00 6580 9114 95 90.30 %333 773
-31 Water Mk 1} 100 630 < 1500 2.060 110 34.65 84.51 30 342 591 499 5143 &6 81 61 59.26 168
Areraie 2,039 85 95.83 87.61 4845 8388 £.9¢ 668 3761 68.54 6.9
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$-6-2 Control aud]or Management to be strengthened after Renovation Work

1} Pseparedness for Production Increase and Assurance of Raw Malterials

(1}  Production Incsease for Unit |
- Enhancement of overall efficiency by renovation of facilities and increased
production by speed-up of the machine have been planned. I is necessary to
a}range for working materials to meet such production increase.
In this project, the renovation for the impsovement of the total yicld is to be
carried outl in addition to the above, and the following is the increased porlion
of the raw materials after the renovation realized by combined effects of
increased production and improved yield.
(Unit: BDIfYear)
No.l Item Present Aflter . Increase or
situation improvement decgease
1 | Preduction 3,767 . 5,180 +1,413
2 | Bleached straw pulp 824.61 1,754,02 192941
3 § Unbleached straw pulp | 0 1,099.66 +1,099.66
41 Straws 3,298.44 1,905.33 +4,606.90
5| NBKP 63363 721.39 18176
6| LBKP _ 1,583.6 789.24 ~794.36
7} Chlay 432,41 (432.11) 10
8| CaCo, 2543 147.18 +121.75
9| Tio, 119 1.16 0

{Note) In ltem 7, the increase or decrease of clay is set at nil., which is a temporary value pro-
vided that the filler yield shows no change even after the senovation.

2)

Portion of Grade Changes in Unit 1§

For PM 3 line, a ne\\'iy installed bobbin slitter in the finishing room consiti-
fute the main investment, and for the rest some small improvements are made
for the reduction of fiber toss due to the overweight of products and a minor
improvement of the stock preparation equipment.

5-32



With the improved gains by the increased production of EAGLE after the
impm\'eménl, the 478 ton portion of SILVER BIRD will be transferred to
PM 2. By reducing the said weighl loss (0 4%, the following shows the
increaseor decrease of the raw malerials required:

{(Unit: BDtfYear)

NO. Item Present After " Inceease or
, situation improvement decrease
1 | Produclion 2,919 2,904.5 345
2 | NBKP 1,101.08 £,058.731109.60 167.25
3| LBKP 85253 676.52 —176.01
3 Flax 4307 28.07 —15.0
4 | CaCO, 71294 754.40 -18.44
5| TiOo, 21.66. 34.26 +12.60
{Note 1) This amount of NBKP, instead of Flax being mixed into EAGLE, is to be’
inereased after improvement.
{Note 2) The amount of Flax is only remained for GOLDENBIRD with the mixing
ratio of 2.5% as present standard, '
(Note 3) The CaCQO, to be fumished with EAGLE should be considered (o apply the

France quality.

2) Steam supply Control for Increased Production

(1) One boiler is renewed, by which the supply of 14 T/l x 14 kelem?G is
established. ‘
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(2) For the estimated steam consumption after the improvement work is con-
pleted, the unit consumption is set as folfows, which is the control target

- value,

Pulp plant (rfY)y (njry  (TfY)
Bleached pulp §1,754 x 4.5 = 7,893
Unbleached pulp 1,100 x 45 = 4950

M1 - 2980 x 4.0 =11920

PM 2 2200 x 43 =9.460

PM3 29045 x 45 = 13,095

Inhouse miscellaneoususe 10Tl x 241D x 310 D}Y }
8,184

Decrease by leakage 0.1 T/l x 24x 310

Total {Normal léad avenige) 55500 7)Y
(7.5 Tf11)

AHowance for the peak load

Pulp plant 3.0x(7.893 +4950)= 38,529
PM1,2&3 1.5x 34475 =51,7113
Others : .Ix 8,184 = 9,008
99,250 TfY
Péa!:c [esponss evaporation amount {310 daysfYear)

(13.34 TAD



3)

Operation Conlrol of New Boiler

With a capacity corresponding to the peak load, the new boiler can meet all
the steam requirement with the use of it alone, so that other four boilers
existing are kepl as spare boilers on standby in case of the shutdown of the
new boiler for periodical inspection.

As for both LANCASHIRE boilers existing, however, the peak load is arge in
the cooking department (peak at rising temperature is 10 t/h) or above, and
theeefore, il is recommended that the said 2 boilers be applied for the steam
accuraulatoss.

Consequently, the following shows the piessure for respective parts;

New Boiler

30 14 kgfem?G
:rE{) 4kefem?G D4 kelem?G
h k
KURE & LVW Accumulatos | Accumulator I
¢X 3.5 kgfem?G X p 35kefem?G b
2
“ X ba 35kpfem?G
=D : xD %’ro
h 4 h ’ Y
PM 1 PM2 PM 3 Digesiers

Alter the renovation work is completed, the amount of consumed steam may
incr'ease by an additionally increased production of manulacture Facilities, in
which cas2 the new boifer will operate ia parallel with the existing KURE, and
it is recommended that the pressure feducing valve be re-set and the con-
bustion control be camied forward for economic operation of the boiler.
{Heat efficiency will drop except the economic points.)
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3

Increased Production and Power Supply

n

(2)

{3)

Q)

{5)

(6)

n

The increased portion of power requirement after the renovation work is
estimated at about 250 kW by offsetting the decreased portion of the require-
ment for the parts to be discontinued,

Most of the increased portion is the renovated portion of Unit I, PM 1 and 2.

For Unil 1, the existing insfallation capacity is about 2,300 kW, however, the
maximum powes consumplion is about 850 kW by the performmance data in
the 6 kV Receiving Distribution Center as of Dec., 1983,

Therefore the present Demand Factor is aboul 37%.

As for the (otal installation power incecased at Unit 1, after renovation work,
is estimated at about 220 kW and its demand factor will be at about 67%.

Therefore, assuming that the maximum power consumplion after the renova-
tion is increased about 150 KW and totaliy aboul 1,000 kW,

‘The capacity of the Unit 1 substation is, as opposed the above, 500 x 3 + 630
= 2,130 k\'A and the Transformer load factor is about 60%%, thercby the
Transformers being equipped with capacity can meel the power supply
enough {0 cover, afler renovation.

The increased porlion of 220 kW is concentsated on PM } and 2, so the

power distribution of 630 kVA alone is indequaie, therefore consequently
power distribution from 500 kVA should also be takea into consideration.
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.§-6-3 Situation of Mill Operation

1) To gasp the movement of the eniire mill, #t is recommendable that control

2)

charts, as given in and after the next page, should be prepared, and posted in the
president’s room and the mill conference room, which as a resull, leads to up-
lifiing the awareness of all the company employces toward the beilerment of the
company's petfonnance, and furthermore such charls should be used as explanatory
data at the regular cost review meeting.

List of Charts Attached
(1) Fig. 562

Recond of tolal sales amount vs. produclion in 8 years
(2) Fig $-63°

Monthly production record of Unit 1: pulp & paper in 1983 to 1984
)  tie 564(1)10(3)"

Daily record of straw pulp & paper production of Unit 1in 1983
4) Fig. 565

Amount and unit price record of straws purchased in 5 years
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Fig. 5-6-3 Monthly Production Record of Unit | : Pulp & Paperin 1983 — "84
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Fig. 5.6-S Raw Straw Purchased & Unit Price in § ycars
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Chapter 6.
PRESENT TECHNICAL PROBLEMS AND COUNTERMEASURES

_ This chapter describes the present technical problems and countermeasures by
departments or sec tions.

This covers the results of the m\esllgallon on lhe defnhu pomls and poinls io be
unpm\ed in operation, conlrol and equipment which was made on basis of the materials obtained
and observation conducted during the factory survey. Since the conlents are very delaited and
there are many suggestions which can be implemented immediately, it is recommended that
hey. are gradually 1o be implemented to contribute to the quality stabitization a_nd higher earn-
ings.
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6-1 Own Straw Pulp Plant

3 straw cutlers and 6 digesters are owned to make straw pulp for own use. Aclual-
ly, however, it is getting difficuit to obfain straw material and the recent produclion volume of
this seclion is reduced to a level of 4 - 5¢/BD per day for bleached pulp, with operating ratio
of about 50% againsl the capacily. Also most of these equipments have been used from the
inauguration of the plant in 1924 and therefore do not function satisfaclorily although sone
improving measures were taken for them from time to time; especially, 2 of 3 straw cullers are
damaged and only the remaining one, which is out- dated, is used, but ifs functlions aze l'ar from
satnl‘achon

Regarding the quality of siraw material, less ears of tice can be obfained becaise of
breeding of rice plants and the major past of the material the plant receives consist of culins of
rice, In addition, collecting and storage procedures have nol been established; many siraws are
collected and stored in bad conditions, thus having 40% of moistuse confent on the average and

somelimes very degraded straws are mixed,

The yield of straw pulp production has lowered under these circumslances, bemg
at level of 25% more or less in these several years.
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6-1-1

Machines and Equipment; Process Flow

s
o
2 No. 2
Slla\‘.cv
stoc
R N —
Strawsiock [ &
shed o
>
=
— (8]
R 3
*0 g
< @

From cuttersoom * — 1 Dust
colleétor
Bell
conveyos
TANK I
—1 Water tank Chip bin
Caustic soda I
\ -t
- (NaOM), 2 White Digester
Sodium sulfite | T tiquor tank
(N3] 303 ).l 6% —J
| | Black I
liquor tank Drainer
6-3

To digester x

X2

X1

X35

X6

X6

Preumatic conveyor
No. 1 cutter: Motor 30 kW
Diameter : 180mm
Width of cutling edge: 770mm
No. 2 cutter: Damaged
Air blower for straw stock
Neo. 3 culter: Mofor 45 kW
Diameter : 650mm
Width of caiting edge: 440mm
Unsesviceable because of damaged rotor

Vettical type X S: capacity 35m?;
pressure resistance 4 kgfem?

Cylinder type X 1: capacity 24m?:
pressure resistance 12 kegfem?

White liquor tank X §: capacity 12.5m?
Black liquor tank X k: capacity 20m?

Water tank X 1: capacity 30m3



6-1-2 Personnel

For straw culless 6 operalors x 3 shifts
For cooking 4 operators x 3 shilts

6-1-3 Operating Conditions

1) Operation Standard

Straws with mean moisture conlent of 207% acceptable

Feeding to digester = 4,000kg as BD
Caustic soda (SaOll) T %, 1%
Sodium sulfite (Na,S50;) 6% ¢
Cooking temperature 1 120°C
Cooking fime : 4h

Liquor ratio B |

2} Current sitvaiion

(1) Al kinds of straws (with ears of rice bundled, with {ong ears of rice,or culms
of rice) are received in a mixed condition loaded on 2 4-ton cango fruck; they
are nweasuied with a truck scale for determination of wieght and moisture
contentd, then stored and directly carried to the cutier room.

When straws once stored in the stock shed are used, they are received by
neasvring them with a fruck scale again for detesrmination of acceptable

weighl.

(2) The plant has 2 stock sheds for storage of received straws: one iocated on
south side of the plant sife, the other on west side. Currently only the south
stock shed, whivh is nearer to the cutter room, is used because the quanli'ly
now received is little,
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(3)

4)

Moistuie conient of straws received

Straws from the storage place are accepted after measuring, or somelimes
_ purchased straws are directly accepled.

The weight of straws accepted from the stock sheds is calculated on the basis
of 20% moisture contenl. Upon acceptance, moisture content of straws is
reinspecied and bone diy weight is calculated.

Moisture Content of Straws by Month, 1983

Hem | Mean misture content No. Moisture content (t)
{%) of straws of

Monih from stock sheds acceplance  Average}] Max. | Min.
Jan. B 1 95 42 68 138
Feb. 44 85 40 65 20
Mar, 48 217 45 72 22
April 40 38 38 55 20
May 3s : 55 45 65 18
June 42 70 39 70 20
July 35 59 35 70 22
Aug, 38 68 s 55 18
Sept. 40 69 37 62 20
Ocl. 42 64 40 65 20
Nov. 35 93 32 12 20
Pec, 40 89 38 65 28

Mixing ratio of straws delivered

Jelami (Segon) , culms of rice in bulk cargo : 82%
Merang Panjang (Segon), Ears of rice with chafls . 8%
Metang Kepala {PB-8), Ears of rice without chafis : 10%



(3)

(6)

Because of insufficient capacitly of cutfers as mentioned above, only straws
bundled with bamboo Siﬁps' (_Meiang =Panjan) are cut and others are fed
dueclly to the dsgeslers thsough No. 2 culter prneumatic pipe. However,
even those bundled are cut unsslusl'aclonly and mosf of them remain uncut
before passing through the pneumatic pipe. \{oremer, they have much mois-
ture content, These condilions sometimes cause the preumatic pipe to be
plugged.

Air blowing time foz 1 batch of straws (41/BD) (See attached sheets No.1-1
and No. 1-2.)

Mcan time: ~: 4.08h
- Max; time: : 7.0h

Min. time: : 3.0h
Feeding and éooking

Straws received from the cutler room through the pneumatic pipe are directly
fed to the digesters. When slraws are fed nearly to the full, white liquor is
injected and circulated along with further feeding of the stock. When straws
have been fed in full, the weight fed fo the digester is calculated based on the
volume sent from the culter room, and the amount of white liquor to be
applied is determined on the basis of the bone dry weight of straws filled up.

The cooking operation,

Cooking Conditions during the Study {Mar. 1 — Mar. 20)

Values
Process observed Average Max, Min,
[condition

Straw feeding 408h 7.0h 30h
Temperature raising 314h $S5h 275h
Cooking 496h 75h 40 h
Black liguor blowing 2.53h 40h 1.5 h
Straw moisture content 32.01% 51.0% 21.0%
Caustic soda (NaOH) 197%

Sodium sulfite (Na,; S0,) 6.01 %
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3)

4)

Problems on equipmentfoperation and proposéd counfenneasures

To prevent degradation of straws stocked and sand mixing into them the Noor level
raising with concrete pavement in the stock shed is recommended.

To prevent degradation of straws having much moisture content, it is necessasy (o
build up an effective stock conlrol system, whereby the stocked straws should be

moved for pulping in the order of the time of delivery.

Insufiicient capacily and function of cuiless

Because of having béen used for a long time since inauguration of the plant in 1922,
No. 1 culter is extremely aged and does not serve with proper culting funclion
required, while No. 2 and No. 3 newer cullers stand unserviceable due {o damages.
Counlermeasures

Straw cutlers should be renewed.

In addition to imperfect packing glands used for the digester, pulp is used in place of
packings; this caused steam leakage and consequently, it is difficult to raise the
pressure above 2kgfem?, resulting in the delay in cocking time and its variation.

Counfenmeasures

Packing glands should be repaired and new pavckings be used.



5) Because of complicated transfer rouste from black liquor lank fo white liquor tank,

6)

it is difficult to mcasuse the volume of black liquor used.

Transfer route of black liquor
(Solid line indicates aclual roufe,
while dotted line indicates

Digester

propose¢d route.)

s ra
Black liquor | 7| White ,
tank | liguor
- _‘b tank .

Countermeasures

Currently white liquor is fed Lo the digester using a liquor injection pump, and then
it is retumed to the white liguor lank through black liquor recovery roufe. It s
recommended to connecl the black liquor tank directly with the while fiquor lank
and install a pump beiween them to feed white liquor (o its tank as shown by
dotted line in the diagram.

Feeding time

Feeding lime required is 4.08h on the average. Moistuse content of sfraws is ex-
cessively high. Besides, straws having a leagth of over 17cm are fed Lo the digester
al the ratio of 82% of the tolal amount fed, causing ﬁéquent plugzing of the blow
pipe. When this trouble occurs, the feeding amount has to be reduced. Much time
has to be used for the rentoval of slraws pfugged up in the pipe.

Counlermeasues
The straw culter maust be replaced with a new one, capable of cuiling the straws into

the length of about Scm.
A belt conveyor should be newly installed.



.

8

%)

- Amount to be fed

Cuscently when the digester becomes full with the slraws, the fed weight is taken
from the feeding volume from the cutter room and then the weight is convested into
bone dry weight oa the assumption that the moisture content of the straws is 40%

on the average. This method does not provide a correct weight of the straws filled in
the digester,

Countesmeasuies

It is proposed to adopl a belt conveyor system for feeding of siraws and install an
integrating meter so that the fed weighl of straws can be correctly measured.

Cooking cycle

Cooking is greally affected by the vasiation in lemperatuse raising and cooking lime.
Thesefore, it is recommended to build up an effective conltrol system of them.

Temperature faising time : 3.14h avesage, 5.5h Max,, 275k Min.
Cooking time * 4.96h average, 7.5h Max., 4.0h Min.
Countfesmeasures

Digester packing glands should be repaired and correct packings be used. More close

contact with the boilerman is suggesied to oblain confirmalion on corseet steam
volume supplied.

Cooking degree (P-N) {See Table 6-1-3 attached.)

Cooking data of September 1983 show a large vanalion with an average value of
7.66h, max. value of 13.4h and min. of 5.8h. It seems that the cooking degree is not

measured at present. It is recommended to measure such values at 1east once a day
for control of the cooking process.

Counlermeasures

FFed weight of straws should be measured (installation of a meter).
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Moisture content of straws should be measuted (For a 1ot with instable moistute
content measured values should be confirmed before preparation of white Jiquor).

10) Merang Panjang
Many.Merang Panjan straws are tied in bundles t0o tightly and cannot be cul satis-
factorily with a culter. Uncul straws may cause undercooking. Also some poly-
propylenc strips are used to make bundles of straws; these polypiopylene strips
put in the digester may cause some troubles in paper machine procéss,

Countermeassures

These undesirable materials should be removed completely before culling.
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Enspection Report on No. I Straw Cutter Capability (Mar. 8, 1984)

Throughput o SADt

Moisture content 1 37.9% average, 60.3% max., 2006 min.
Reéquired culting time : 228 min.

Capabilily . L3tJADLh

{Distribution of Culting Leaglh)

Iem Belfore culling After cutting
Length % o
16¢ni or shorier ) 17.44
17cm — 27cm 14.65 68.20
28cm — 40cm 85.35 14.36

Straws with length of approx., Scm after culling is desired to meet belter cooking bult
82.56% corresponds to those with length of 17cm or longer. Therefore, this culter does
hardly function as a culter.

Al With cutting capability of 1.3 ADUt/h, the culler provides 31.2 AD1 of straws per
day, that is, only for 4.5 batches of the digester approximately.

B. Because of imperfect feeding device of the culler, the major part of straws come
paraltel to its cutting edge and are discharged vncul.

C. Even when stzaws come in right angle position to the culling edge, they rentain
uncut frequently and discharged tied in a bundle.

D. Many culms 2150 remain uncut,
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6-2 Washing and Bleaching Plant

One dissolving pulper, 3 Cowan screens I set of cenidi- cleaner, 3 bleachers and 2
beaters are u‘as!alled m the plant for v.ashmg and bleachmg ‘of pulp for own use. Most of instal-
led eqmpment and machines have been used since the planl s inauguration in 1922 and many of
them provide decreased functioning due to lack of correct maintenance.

Much undercooked andfos uhdissolved pulp is produced. Such a pulp is re-cooked
with a globe digester, causing a considerable loss of $tean and cooking chemicals,

The dissolving pulper provides conlinuous dissolution. ‘As the plant has no pulp
consistency conirol device, the pulp conssstency at dust’ removal and bleaching s!ages is not
slable, thereby causing reduction in dusl remmmg eff“cnency and increase in sp;llmer of the
slock,
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6-2-1

Machines and Equipment; Process Flow

Glote

Recooking

Beater

1 Beater

X 1 Capacity: 30m?

Wet machine

Dratner pit X6
- S.lf)ck cpq\'e);or X2
Pulp pit X1
|
Janson screen X2
|
Cown scecen X1
I
Riffles X1
i
Cowan X2
|
Centsicleaner % |
I
Valveless filter Xt
L
Chest X1
|
Bleacher X3
| S
Bleached puip
chest

chest

l

Wet myachine

I

Valveless filter

6-14

Fixed lybe X1
Moving type X 1

Capacity: 3m?

Model 600,
primary 12 cleaners,
secondary 4 & terliary 2

Capacily: 30m?® X 3

¥ 1 Capacity: 30m?

X1



6-2-2

6-2-3

i)

2)

Personnel

For dissolution, washing and bleaching, § operators X 3 shifts

For wet machine, 4 operatoss X 2 shifis

Operating Conditions

Operation Standard

Addilion ratio of Calsium Hypoclorite (as avaitable Ci 2) for bleaching: 3%

Bleaching time : 2 hours

Currenl situation

(1)} Dissolution of straw pulp is made in continuous dissolviag precess with a
pulper. Dissolved pulp is oveillowed fiom the pulper lop info the pulp pit
passes through dusl removers, is bleached per each batch and then is taken

up on reels of the wet machine.

[Consistency at Each Operation Stage)

Stage (.‘onsnstencs: Average Max, Min.
Dissolving pulper 26 32 1.3
Janson sceeen 1.7 20 1.3
Rilfles 1.9 2.5 1.5
Centn ¢leaner 1.7 1.9 1.5
Valveless filter 34 4.2 28
Bleacher 344 39 30

(2) Tail screened by Jansson screen is re-cooked with 3 globe digester and return-

ed to the pulper.
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3)

4)

)

Dust sereened by Cowan screen is rebeaten with a beater and retumned to the
pulper pit, |

Additives and their qualily (See Table 6-2-1 (1) and (2) altached)’

Addition of bleaching chemicals: 3.5% average as available (1,
Pulp brighiness : 52.3% average, 62% Max., 44% Min.
Pulp lreeness : 4]10cc average, 500ce Max,, 380cc Min.

Moisiue contenl al wel = 70% average
machine reels

Required time for bleaching of one baich (hour)

Time
required Average Max, Min.

Process
Stock feeding 345 55 L5
Washing 1.02 35 0.5
Bleaching 20
Washiog 582 9.5 3.0
Tolal time required 12.29




6-24 Problems on equipmentfoperation and proposed countermeasures

1) Pulp consistency at dust temoval stage (See p. 6:17.):

2)

Pulp consistency at dust removal stage is (oo high in addition to its variation jn a
wide range, thus the consistency remains very instable and ineffective. This may be
atlribulable to manual opersation of pulp feeding from the draines pit.

Countemeastres

The level of the exisling pulp pit should be raised and an agitator shoutd be insialled
together with a C.R.C. to ensure an even consislency of the pulp.

Dissolution by pulper

A considerably large amount of dust (aboutl 100kg) is rejected by Jansson
screen per batch. This indicates that a considerably large amount of undissolved

pulp is included in addition to undercooked pulp. The pulper should be inspected
for repair and maintenance.

Countermeasures

The blade clearance of the existing dissolving pulper is too wide {12mm). To prevent
that un-dissolved long pulp fibers remain to be overflowed from the pulper lop, the

. blade clearance should be adjusted to 2 — 3 mm and atso pump discharging of pulp

aflter screening should be adopted.

Pulper blade clearance
4 tobe2 -3 mm




3)

4)

5)

Pulp consistency in centsi-cleanes process

Operating consistency in centri-cleaners is foo high (1.7% average) in addilion to
its variation in a wide range, thus the consisiency femains very instable.

Countenmneasures

A water regulation valve should be installed in the level tank at the inlct of the sct
of the centri-cleaness, to ensire a stable level.

Scicen Fresh water

Float valve | A
yd Cenfricleanér

Cowan screen

Unexpectedly much dust remains of Cowan screen afier Jansson scteen {2F) and
rifiler (1F); this may be atlribulable to the variation of washing waler pressure
andfor the plugging of screen.

Countermeasures

Recommendations are: cleaning of screen plates: implementation of water flushing
by use of a high-pressure water at every wéekiy shutdown; removal of residues and
foreign malters using a hand dnill, if screen plates are significantly plugged up, elc.
Sotck of some spare plates is also reconunended for replacement and cosrect
maintenance of screcns,

Valveless filtes

Fulp condstency concentréteyl by valveless filter is very low (3.4% average) in
addition to ifs variation in a wide range; this condition may affect feeding amount
and consistency into the bleacher and also make difficult (o measure a cosicct
amount of zdditives (Cl,), thereby causing the vasiation in brighiness of bleached
pulp.
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6)

D

6-2-5

1)

* Countermeasures

Opéiation control fof the valveless filter should be sel up for checking the pulp
consistency in the chests.

Washing tinie in bleacher

Washing time in bleaches is in variation (5.82h aveérage, 9.5h max. and 3.0h min);
this may be attsibutable to insufficicnt water amount and plugging of washing drum
wires. This condilion reduces operating efficiency of the bleacher and also causes

energy losses,

Countermeasures

It will be necessary 1o establish an effective control system for equipment mainten-
ance and operation as well.

Valveless filtes

The valveless filter for bleached pulp chest is stopped at present. I is unknown
whether the filter is stopped because of a failure or because it js thought un-
neCessany: Any\s‘ay this filter should be used in an effective way for both reduction
of operation time of the bleacher and power saving.

Yield of Straw Pulp Production

Preduction history

Average psoduction yield of straw pulp dusing past § years (actual dala):

Yield agsl. stock feeding :26.13%
© Yield agst. stock accepled 1 28.04%

Yicld in July 1983 : 25.0% (Information from the annual repost)
" Yield in Febraary 1983 : 25.0%% ( -~ ditlo — )

Yield in test operation, 1975 : 43.04% (Expansion)
Yield in test operation, 1983 : 40.14% (Plant Jaboratory)
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2) Pulp production yield during the study, Mar. 1 — Mar. 20, 1984 (See Table 62-1.):

3

Yicld agst. stock accepled : 22.98% (Jansson screen dust cooked pulp

excluded)

As desciribed above, the plant’s production yield is below 30% except those obtain-
ed lest operations in 1975 and 1983, and lower production yicld has been obseived

~ {22.,98%) during our study.

Problems and Proposed Countermeasuses

4}

Degradation of quality of purchased straws:

Purchase contracts specily that straws with water content of 40% or higher
are not accepted. Howeves, actually a considerable amount of straws which
appear degradated with moisture conteal of 50% or higher are niijted in fruck
deliveries and il is difficult to sort them out. Especially, Merang Panjang and
Merang Kepala straws have much deteriorated straws included. The plant has
few stock cumrently, thefefore, it cannot be deemed that they have deleriorat-
ed during storage in the plant site, and this degradation may be aflribuiable
to collecting and storage procedures on the part of straw seiles, Straws with
moisture content of 50% or more are sﬁsceplible to a significant degradation,
and when those are cooked, fibers are decomposed, causing a reduction in
cooking yicld.

Counlermeasures

Quality of purchased straws should be checked upon receiving:

A.

Purchase contracts must be revised to include prohibition of delivery of
straws having a moisture confent of 40% or higher, stating that they shall
be rejected if and when delivered (Purchase price must also be reviewed).

Sorting al straw collecting point should be requested in order to ensure the

implementation of more strict moisture content inspection upon purchase and
receiving
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4

Receivedfaccepted straws should also be subject to sorting dusing in-plant
storage; they should be used in the order of receiving.

Dispatehing of an instructor o the collecting point may atso be taken into
consideration s0 as to give necessary guidance to the coliectors of straws and
inspect the qualily of colfected straws.

Undeicooked/Undissolved pulp

Previously Jansson-screen dust mainly consisted of chaffs or bamboo strips
used to lic Merang Panjan straws. Currently one batch of digestes turns oul
about 100 BDkg but which is recooked. This brings about losses in steam and
chemical additives. ‘This stalus may apparently be aliributable to malfunction
of cufters allowing uncut straws (0 be fed to the digester, resulling in
insufTicient penetration of cooking chemicals.

Undissolved pulp may be allributable to the lowered capability of the pulper
due to lack of propes maintenance of it.

Counfermeasuces

A.

(3)

Straw cutlers must be replaced with new ones so that sfraws ¢an be cul in
alength of 5cm or less (1o oblain a higher penelration of cocking chemicals).

Repair and maintenance of the dissolving pulper {(adjustment of‘blade clear-
anéee).

Repair and maintenance of the digester (repair of packing glands and use of
new and cosrect packings).

Checking of cooking conditions
Cowan-screen fail (dust)

Unexpectedly much dust is accumulated at Cowan screen, which may be
attributable to washing water pressure variation or screen plugging.
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6-26

D

2)

3

1)

The washing water reaches to the pulp pit after circulation through the
beater drainer. Qulfiow of the water on lhe way of circulation might be
a possible case,

Countermeasures

A. Repair and maintenance of the scieen basket (the bakel should be flushed
using a high-pressure washer.);

" Removal of residues and foreign matters with a hand dsill from time 1o time.
B. Use high pressure water for ﬂushing.
Production Cost of Siraw Pulp (See Table 6-2-2 atlachéd.)
Bleached pulp yicld has been reduced aboul 107% in these several years, dowan to the
Tevel of 25%. The plant also maintains a high unit ratio of steam consumplion of
6 tft and has a high steam unit cost of 21,670 Rp.Jt due to the lowered eflficiency of
the boiler.
It is necessary to carry out a careful inspeciion of the qualily of straws to be
purchased for improvement of produclion yield and also to implement correct

repair of the drainer pit for prevention of fiber losses.

Targels for improvement:

(Current) {To be improved 10:)
(1) Bleached pulp yicld 25% 35%
(2) Steam unit consumplion 6 tfi 4.5 Hi
{3) Steam unit cost 21,670 Rp. 16,000 Rp.

Measure for improvement:
(1) Upgrading of the qualitly of slraws

- Replacement of straw cultess
— Installation of a beit conveyor
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Repair of digester’s airtightness

Meodification of drainer pit

Installation of an unbleached pulp dump chest and a C.R.C.
Renewal of Cowan screen baskel

Steam cost reduction:
Improvement of digester’s airtightness

Improvement of sté¢am unif price by replacing the boiler
Effect of improved yield
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6-2-7 Quality Characteristics of Straw Pulp

Generally unrefined straw pulp has low freeness and therefore, can be more easily
refined than wood pulp, though it depends on the {ype of raw siraw to be used and cooking
conditions. The stsaw pulp has fower freesess somelimes because of pardial overcooking, but
basically because the fiber is fess long than the wood pulp and therefore has a greater diameter-
length ratio. A higher freeness can be obtained by washing to remove finés, however, it is not
easy to sort them out,

Usually, coarse pulp cooked with soda is relatively viscous while that cooked with
sodium sulfite mixed has more [reeness with stiong binding. In case of selecting refiners for
installation, composition of the cooking liquor and cooking conditions must be taken into con-
sideration. The straw pulp cooked with soda has a lower fearing strength compared with the
sofiwood SP, but there is no significant difference between these two pulps in other sirength
propesties. (See Table 6-2-3)

Normally, a pulp manufactured in chlorine process has higher strength while that
manufaciured with sedium sulfite is solt and bulky.

The straw pulp is characterized by its good formation, smoothness, high consistency
and also high hemicellulose content. Higher hydration rate obtainable by refining and less power
required for such a process (refining) also feature the straw pulp. When bleached straw pulp is
used atone in the paper machine process, it is susceplible lo picking in the press roll; therefore,
chemical wool pulp is mixed so that finished papess can be used as bond paper for documents
and cedlificates, printing, wriling, etc.

i1 is said that the power required for refining can be saved by 307% when the stock
has a SO0 straw pulp mixed.

A mix of straw pulp with wood pulp offers a smooth glossy paper with good forma-
tion and good fiber entanglement, howeves, the fear strengh will nol come up to it’s expeciation.

The {ollowing propeilies are affectled by mixing of bleached straw pulp:

—  Busst laclor

X3

The more bleached straw pulp is mixed, the highet

it 5.
—  Teac factor : Nosignificant difference
—  Opacity : is highes as straw pulp addition inceeases.
—~  Sizing degree 1 increases as straw pulp addition increases.
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TFable 6-2-1 (1) Actual Qperating Data of Bleaching (1934)

Table 6-2-1 (1)

Cooking | Filling Straw Filling Time Decdkening Conilstenky Filling of Un- Charging Washing Brightness Freeness Production of Yicld —|
No., Date Number [(Digester) BDkg (1)) Time Q1) (%) bleached Pulp Ci, (ko) Tire (H) (%) (<) Pulp (BDkg) %) Remarks
(BDug)
i Mar § 140 3,150 55 05 39 1,169 40.92 60 46 1,086 28.96
2 141 3,650 45 a0 k¥4 1,133 3364 55 44 964 641
3 142 3500 315 15 kR 1,165 408} 50 43 1,023 26.06
4 M. &6 143 31950 35 10 33 113 3973 50 47 956 2296
5 144 3,850 390 LS 38 5,185 39713 50 46 8313 729
6 145 3,730 | 05 3 918 4 50 48 878 23 4%
1 146 3,750 20 0s i3 918 34.25 50 50 9315 2493
8 Mar. 7 147 1550 245 03 39 1,165 4078 55 52 976 258.32
2 148 3,783 45 15 43 818 2243
10 149 3,750 35 19 34 1613 3546 40 53 848 2253
11 150 3,900 2.5 03 39 941 3293 40 43 815 2145
2 1531 3,800 25 10 32 989 3546 52 550 18.15
13 152 3,150 50 035 33 286 34.50 55 658 11.55
14 My 8 153 4,200 30 16 31 3,125 3943 55 56 735 11.52
15 154 5,500 45 0s 36 L100 KEX ¥ 30 53 139 19.49
36 156 410 30 10 35 L100 3847 50 58 819 2144
17 157 3350 50 05 33 936 1550 30 62 430 950 1506
£ 158 4000 35 5 37 1,107 3376 45 55 450 844 2110
19 159 4,150 40 15 is 1.097 3818 40 48 400 808 1247
% My 9 150 2,900 s 1O 3.7 1697 3839 10 52 450 918 23.13
21 113 3550 3s 20 37 1114 350 920 50 450 94 2355
22 162 3,950 55 30 38 146 4011 10 L] 450 1,533 2843
23 163 3840 25 05 34 1,028 3598 75 58 420 iFi) 1378
29 | M 10 164 3,500 25 03 34 1.028 3558 15 438 450 (} 1 19.3%
25 165 A939 a0 | 3.3 34 1,036 3625 55 53 400 31> 2235
26 166 3,350 25 io 36 1033 35.14 1.0 535 100 ™ 1943
21 | Mar 12 167 2900 28 0s 38 1,146 1013 i3 48 429 59 19.46
23 163 3950 30 1.0 s 1,079 38 8s 58 420 ™ 18.32
by 169 4000 30 10 L% 1136 9.9 96 35 450 759 1898
36 | Mu. 12 Lig 1650 49 05 35 1,073 3rs 40 60 400 875 3.9
3 in 3,150 3s 0s 36 1,103 3319 8.0 10 450 81} 21.89
32 172 1E00 25 10 LY | 1,036 1628 40 62 330 837 20}
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Table 6-2-1 (2) Actual Qperating Data of Bleaching {1984)

—
Cooking | Filling Straw Filling Time Deckering Conslstency Fitting of Un- Chasging Waching Brightness Freeness Production of Yietd
No Date Numt<r [(Digester) BDhg an Time (1)} ) bkached Pulp CL, (kp) Time (1) ) {c<) Pulp (BDkg) %) Remarks
(BDkg)
33 73 1350 35 as 35 1,103 3379 80 35 450 970 25.19
M 174 3106 45 0s 34 1,145 3657 85 52 420 137 19.92
35 Mar 14 175 4,340 49 3s 3.2 1,113 %0 6.07 52 500 6917 16.06
36 176 3,750 35 0s 34 [ Fiths 3657 95 52 420 856 2283
37 171 31,550 40 10 3.7 1,138 3935 &5 52 330 343 21w
33 178 3,500
3% | Ma 1S 179 3,900 | XU 0.5 33 30 984 70 h] 400 897 30
40 189 3,500 30 05 31 230 372 60 58 400 745 20,13
4} 181 3,850 35 05 39 1,Xi0 468 4.0 53 400 1,863 27.6%
41 | Mar. 16 182 31850 2.5 0s is 1,049 36.73 60 52 430 1,006 2579
43 183 3,900 2.5 LS 38 1,152 4934 60 17 450
44 | Mar 17 184 1,850
45 18§ 31,350
46 | M 19 136 3650
47 187 3,100
X 3836 x 345 x 102 X 344 x 10719 x 386GS X 8 X 526 x 410 x £50 X 2234
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Tablé 6-2-2 Record of Toltal Yicld of Bleaching Straw Pulp

Yeas l)elifely Volume | Receiving volume Production B!eaghed
al Store House at Cutter Room of Pulp Pulp Yield
BDkg BDkg BDkg &
1979 4959.!33. ‘ 1485.319 323
4920.549 : 30.19
1930 3982954 982322 '24.66
3798.548 25.86
1981 4298.295 1099.907 25.59
3998.691 2751
1982 5218.631 1127291 21,690
4065.489 | 21.13
§983 37192927 1007.255 26.56
3482429 2892
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—  Picking steength -t is improved as straw pulp addition inceeases.
—  Stiffness : hashigherstiffness as straw pulp addition increascs.

Table 6-2-3 Comparisen of Strength Properties between Straw Pulp and Other Pulps

SBKP LBNSC LBKP NBKP

Refining degsce (cc) 470 350 — —
Brightness (<6 798 87.6 86.1
Breaking length (km) 8.64 1.18 5.0 7.1
Burst factor 6.71 5.52 56 6.1
Folding endurance 1,300 250 675 2,200
Tear factor 983 68 63 107

(Note)

SBKP . Straw Bleached Kraft Pulp

LBNSC : Hard Wood Bleached Neutral Sulfite Semi Chemicat Pulp

LBKP : Hard Wood Bleached Kraft Pulp

NBKP : Soft Wood Bleached Kra{l Pulp
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6-3 Stock Preparation Section - Unit |

The plant has 2 hydsa-pulpers, 3 refiners and 8 beaters for stock preparation for
PM1 and PM2 of this Unit L.

The hydra-pulpess and refiners have been introduced recently, but the beaters are
those used mainly for straw pulp since 1924 and rather applicable to repulping and mixing of
straw pulp than lo beating of wood pulp. Currently they are used mainly for mixing and broke
repulping, however, they are significantly in a bad shape with poor woskability, allowing much
dust to come into them.

Also the use of the beaters for the final stage of stock preparation is not proper, and
this results in promotion of uneven mixing of additives to the stock as well as instable stock
consistency.

LBKP is the main stock and the amount of straw pulp mixed is adjusted according
fo ils produclion volume. Straw pulp, however, is not used subject to its characteristics (beating
speed, opacily and fonmation).
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6-3-1

Machines and Equipment; Process Flow

Stock preparation

Broke

Water tank
|
Repulper
1
Refiner chest
i{Edge runner Refiner
S
Dyes — Finish chest
i
Rosin
Beater
Alim
Clay i
Starch Machine chesl
Rosin Saponification

Storage tank

Solution tank

Storage tank

Measuring tank

Beater
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X2

X2

X2

X3

X2

X8

X1

x3

X1

X3

X2

PM 1
PM 2

PM )
PM 2

PM I

PM 2

PM 1
PM 2

PM 1
PM 2

PM
PM 2

im?

Im?

&m?
sm?

12m?
12m?

X2 90KW X2
X1 110%W

12m?
- §2m?

X4 40.5KWX4
‘X4 405kW X4

Consistency: 60%

Consistency: 3%

Consistency: 3%

200 ¢, Consistency: 3%



Alum

Clay

Starch

Dyes

Solution tank

Storage tank

Measuring tank

1

Beater

Solution tank

Storage tank

Canvier

i

Beater

Solution tank

Storage tank

Carriet

Beater

Buckel

l

Finsh ¢hest
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X1 sm?

X} 2m* Consistency: 30%

X2 2008 Consistency: 30%

Xl 1.5m? Consistency: 30%

X1 1.5m?Consistency: 300%

X1 30 ® approx. Consistency: 30%

X1 L5m3 Consistency: 6%

X1  1.5m?®Consistency: 6%

X1 30 € approx. Consistency: 6%

18 ¢ (warm water)
Consisteacy: 0,78 — 3.8%



6-3-2

633

1)

2)

Personnel

For repulping :  2operators X 3 shifts in 4 groups
For refining : 2 operators X 3 shiftsin 4 groups
For beating : 4 operators X 3 shiftsin 4 groups
For chemical prepatation : 3 operators X 3 shilts in 4 groups
Operatling Conditions

Operation Standard {Sce¢ Table 6-3-1 aliached) Pulp mixing; Addilive chemicals
mixing; Ficeness

Current situation (See Tables 6-3-2 and -3 attached)

(1)

2

3)

“)

(5)

Pulp mixing

15% — 25% of NBKP is mixed with a difference within a range of 10% by
paper grades, Of 85% — 75% of LBKP, straw pulp accounts for 35% on the
average though this value chaﬁge.s subject Lo its production volume.

Repulping and refining

NBKP, LBKP, straw pulp and broke are mixed up and repulped in each
batch of 480kg with a consistency of 3 — 4%. Broke is sometimes repulped
individually using a bealer. The broke of PM I is squashed with an edge

nsnnef and mixed with new stock in a beater.

Chemicals used as addifives

Rosin and alum are flowed to the measuring fank where they are measured,
and then added to the beater. Starch and clay are measured using the carrier
and then added (o the beater.

Inspection of freencss
A given amounl of the stock is sampled with a cup and measured with a
Canadian frecness lester.

Beaters

Stock preparation for PM ¥ is done with 2 conical refiners, 90K\Y and for
PM 2 with one double-disk refines, 110K\, Lack in capability of refining for
PM 2 is compensated with the said conical refiner.
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(6) [Peeding to paper machine chest
After observing the capacily of paper machine chest, its boltom connection
pipe is closed. The stock is flowed from the beater together with white water.
Alter conditioning of consitency of the flow the connection pipe Is opened.
When the stock is balanced, a béater’s operator takes sanmiples at the paper
machine end to measure basis weight,

6-3-4 Problems on Equipment/Qperation and Proposed Countermeasures

1} Beaters:

2)

Beaters are very old ones being used since the inaugura.lion of the plant, wherefore
very deteriorated and impeifecily serviced. Since they have been designed for
dissolving and mixing of straw pulp, they have fly bars and bed plates made of
bronze and lightweight drums, therefore, are nol appropriate for beating purposes.
Fly bars are found worn, groovings are not deep, circulation is slow; therefore, they
do not work satisfactority as mixing apparatus too.

Countermeasures

They should be replaced with moie efficient mixing chest system {0 enwire pre-
vention of dust entering and energy saving.

Variation in consislency of repulped stock (See Table 6-3-4 attached):

White water feed is regulated by seceiving ovesflow in a water tank. However, 2
correct and stable water feed is unavailable since white water is fed to the pulper
with the inflow valve opened and consequently feed time and amount vary depen-

ding on the individual who conducts feeding. In addition, the water is fed while the
stock is dissolving.

Countemmeasures

It is recomimended to use magnetic selenoid valves instead of both existing inftow
valve of the waler tank and feed valve of the pulper.
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3)

Feed valve opened - while water valve closed
Feed valve closed - white water valve opened

The valves should be arranged in inteslocking posistions as menlioned ablove, and
1epulping showld be processed in the following procedures: completion of white
waler feed - operation of pulper —» feeding of the stock -* completion of repulping
-+ complelion of discharging from pulper in operation — stop of pulper

Opened Closed

White water ——ﬁ—} \White water ——R——l

Closed Opened
k2 ‘

Pulper

X

Variatfion in consistency of the stock sent to paper machine chest (See Table 6-3-4
atlached):

When the compleled stock is supplied to the machine chest, while water is fed from
the beater to contlrol the stock consitency by ebsenving the scale inside the machine
chesi after Mlowing of one bealer portion of the stock.

variation in gepulping consistency in the pulper.
variation in mixing amounl in the beater, and/or

vanation in white water flow rate.

And these variations, when two or mofe are provoked together at one same time,
caunse the stock consistency in the machine chest to flucluate, thereby causing
fluctacation of the basis weight.
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Counfemieasises

It is tecommended o install C.R.Cs befose refining and machine chest to ensure the
stability of the stock ¢onsistency.

4)

Double-disk refiner for PM2 (See Table 6-3-5 attached):

It is obsesved that the refining of Banderol stock with the double disk sefiner
requres and inceeased electric power by 30% compared with the conical
refiner at the same fiber compositions. This inceeased power requirement

- may be attributable to the following cases:

Excessive throughput (151fday — 30t/day) is to b kepl as a proper rate.

Refining blades worn (Groove depth of bolh blades to be not Ioss than
4mm)

Flexible pipe plugged {bend, if any, to be straightened)

Imperfect balancing of roloss

Couniermeasures

It is necessary to carelutly recheck the above-mentioned points. Also it is suggested
to familiarize the operators more with the hydraulic double-disk refiner so that it
may be operated with more skill. In addition, it will be required, if the case may
be, to take into account the inlroduction of & constanlgap disk refines.

$)

Prevention of contamination of purchased pulp:

Puechased pulp is stored in one of the stock sheds (located on the west side
of the plant site) as if il were seraps. Unlike the straw material, the pulp
forms part of the product. Therefore, it should be stored more careflutly.
The shed floor should be paved with concrete to raise the floor level and to
pievenl entering of rainwater. Fuclhermore, the use of a forklift is sugzested
to stack 3t in 3 oz 4 piles, which can save the required space.

Countermeasures

It is advisable to pave the shed Noor wilh concrete as mentioned above and also to
establish an effective control system for the storage of pulp.
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6) Prevention of mixing of impuritics (Feeding to the pulper);

Sometimes soil has not been removed completely from porlions of the pulp
before such a pulp is on the belt conveyor. This soil adherence is especially
ovserved in the feeding parl of straw & broke pulp and many impurities get
mixed here,

Protection fence
Straw /
Broke pulp Pulp sheets
30 st
F77 757777 II) Pu'pe‘ /II///
y 4
/ y
I 777777

With a profection fence provided, however, it is emoved when the siraw
and[oi broke pulp are fed; this causes many times entefing of impurities on

the floor since pulper top comes parallel to the floor level.
Countermeasvres

Pavement of pulp conveyor room

The pulper {op to be placed at a height of Im from the floor level.

Effective training progeam and conirol system to be esiablished with respect lo-
carsying and handling of the broke.

7)  Measuning of freeness:
Cumrently quanlitative system with a cup is applicd for taking samples for
freeness measurement. Since the consislency in the chest varies much sample
weight (3g as BD base) may vary with this sampling method and correctness
may not be expected.

Counlermeasures

H is recommended to use a centrifugal dehydrator.
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8)

Mixing and beating of broke and new stock:

In PM 2 the broke is mixed with a new stock and beated. However, while the
bioke causes a rapid freeness drop as a whole since il is refined once again,
fibers of the new stock are not yel cut sufficiently. Thesefore, this mixing and

beating should not be applied at least for those producis requiring good
formation.

Countermeasufes .

At the present citcumslances, il is desirable to beat the broke with a beater individu-
ally, but fundamentally a broke pulper should be mounted fos repulping it,

9) Itis observed that the plant uses a very aged hoist gear tequiring a Jot of labor
' work for lifting of chemical matesials used for stock preparation.
Countemnteasures

We recommend the plant to instal an electric hoist and I-beams,

10) The alum measusing tank is damaged. A 10011, plastic tank is placed on the

side of a beater, and a buckel is used for measuring and adding the alum.
This way does nol ensure a cotrecl measuring.

The operation resulls of the plant in 1983 show that the average amount of
addition of alum was higher than the standard and morcover such an addition
was carried oul in a very rough way and that the bealer’s pH value was very
low (pH 3). This indicates that imporiant pails of machines are exposed to
potenlial corrosion and deteriolaion.

Counlermeasures

The measuring tank must be tepaired immediately. Also to kecp the beater's pit
value always adjusted within a range of pit 3.5 — pit 4.0, instructions and education
should be given to the operators so that they will frequently check the said pH
value and comrectly measure chemical additives.
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11) The clay is cariied to the beater On a carrier, therfore, its consistency is set
at a high value of 307%. Because of a high solution consistency the clay cannot
be stirred well by the storage tank’s agitator, thus causing sedimentation and

. filler mesh blinding which in tum cause an impetfect fitration and a vari-
ation in the amount of addition.

Countermeasures

The solution consistency should be sel fo values between 15% and 20%; our recom-
mendation is to install a storage lank having a capacity of asbout 10m3 with a
transferring pump {o énsure a conect measuring and addition of clay.

12) Starch:

Because of the boiling kettle’s jackel damaged, steam is directly blown to boil
starch. There is no thermomeler to measure the temperalure of starch being
boiled. Starch cannot be complelely gelalinized with a temperature lower
than 80°C, the situation of which may cause staining of the printing blanket
when the papes is placed for printing. Starch preparation work should be
confrolled in an effeclive way.

Countermieasures

A thermomeler should be placed fo the boiling keille and an agitator to the slorage
tank, and a pump should be used for flowing the solulion to ensure a correct meas-
uvrng and addition of starch.

13) Dyes:

A considerable dispersion is observed in the dye solution temprature. If a dye
is subjected to a low temperature, a petfect coloring cannot be expected
causing color tone discrepancy. A high addition consistency ma? cause an
uneven coloring,

Countermeasures

Solution temperature should be maintained at 70°C or higher, and addition consist-
ency at a value of 15% or less.
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(14) Addition of chemicals (Se¢ Table 6-3-6 altached):

The data of the plant operation in 1983 show that the main paper grades
manufactured had varied additions of clay and alum. Especially, the clay
significantly affeets the paper quality including ash content and opacity.
It is recommended (o establish an effeclive control system,

(15) Paper-making quatity observed during the study (See Fig(s). 6-3-2 and 6-3-3
atlached.}:

As regards PM 1| OMSLAG Paper in basis weight of 70p42¢, 14 out of 34
nmeasurcments were out of control limit, resulting in 41%. As to PM 2 DOOR-
SLAG Paper in basis weight of 27gt8%, only 2 oul of 41 measurements were
out of conifol limit. This is not a bad ﬁgh:e. As against the standard ash
content of 4.5%20.3% for PM2 DOORSLAG, the following values have
been observed: 9.10% average, 13% max. and 6.6% min,, therefore, ash
content is excessive and has a wide varsiation.

Countesmieasures

An effective guidance and control system should be established as basis weight and
ash conlent are very important points to be supervised.

{16) Comparison of data on the same grade made on PM 1 & 2 (BANDEROL 602)
{Sce Fig. 6-3-4 allached))

nzi:;:ri- Mean Max Min i
eat value R ’

Basiswt. | PM 1 44 $9.36¢ 62.2¢ 570z 1.37
[60223gim?| PM 2 25 58.15¢ 63.1g 49.1g 3.32
Thickness] PM 1 44 82 5u 91.0u 73.0u 4.00
70u £10u | PM 2 25 81.16u 90.0u 12.0u 4.63
Tearing | PM 1 40 56.2 68.0 340 0.64
45t 15z | PM 2 21 41.1 500 320 061




The PM 1 is mote stablé than the PM 2 from the 'viewboinl of basis weight,

As to thickness and tearing strength no remarkable difference is observed

between the lwo paper machines. It scems that the PM 1 is more familiarized
" with the making 6f BANDEROL paper, and thus is more stable.

6-3-5 Proposals for Improvement in Stock Preparation Section

¥} In consideration of the problems or troubles described in Section 6.3.4 above,we
would propose temoval of existing beatess, and adoplion of new stock preparation
cquipment in order to achieve the following objectives:

1. Obtainment of stablized pulp stock quality ) 7
2. Pre\'enl_ion and removal of enlering of impuritics
3. Stabitization of pulp consistency ’ '
4. Implementation of stabilized freeness

5. Implementation of stabilized addition of chemical additives
2) Eaquipment requiced for the proposed improvement

(1) Stock preparalion

Classification

I Specification Renovalion Prepared by PEM
. Hem

. Chest 20m? 4
. Agilator 4
. Double-disk refiner 1HOkW
- Hydra-pulper iom? A
. Magnet bar ) 10

. Stock pump
.CRC
8. Three-way valve

9. Measuring tank
10. Jansson screen
11. Broke thickner . _
12, White water chest 12 m? i
13. Fosk lift 2351t 1

(S SR S T
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(2) Layout of refining equipments

1. PMI : Double-disk refiner X1
Conical refiner X2
Refining
chest
Conical Conical Double-disk
refiner refinesr  tefiner
2. PM2 : Double-disk refiner x1
Yordan engine X2
Refining
chest
Jordan  Jordan  Double disk
refiner

3) Operators required

For pulper : 4 gperators X 3 shifts {4 groups)
For refining : 2 operators X 3 shifis {4 groups)
For mixing : 2 operators X 3 shifts (4 groups)
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4) New Refining Equipment and Capacity

Machine PM | PM 2
Items )
ltems BANDEROL BOORSLAG
Basis weight 60 28
3 NBKP % 215 - 23
£ |uske % 72,5 77
:% Straw pulp %
2= Broke %
% | Start 633 - 630
g Finish . 180 215
) & Drop 453 415
Refining equipment capacily
Double-disk refiner 110kW X } 110KW X &
Conical refiner 90 kW X 2
Jordan engine 45KW X 2
Doubledis!gj Conical |Pouble-disk] Conical
kWH f TA freeness 150 kW 180 kW 110 kW Q0 kW
3398 4983 31125 456.5
t/h available _
0324 0.361 0353 0.197
1.776 8664 8472 4.728
t / day available
16.440 $3.200
Opesating ratio 80t 13.182 10.560
?;?:J;dpﬂr‘p Wday) 12,550 6,350
Allowance (t/day) 2.142 4.210
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Table 6-3-1

Operating Condition of Stock Prep,

Basis Weight Mixing Ratio Pulp {%) Freeness Chemival (%) Machine Production
Kind of Papes -— : Reinarks
{g/m?") NBKP LBKP Straw Bscke SR CSF () Chy Rosin Akin Starch Pyes speed (m/min)] Rate (1)
o ] B N *MECHANICAL PULP
?M1
1 1vs 30 25 (2] is 48 b2 230 20 1.5 25 3 0015 415 24
2 HYVS. Offsct 60 125 725 $3 43 b2 2306 20 175 25 3 0.015 62 %240
3 s s¢ 1258 725 15 48 b2 230 0 1.78 25 3 Q.015 s 9.4
4 Water Mark 70 25 70 5 50062 215 135 25 35 & 0.015 46 90
5 Watear Mark (W) 10 25 10 5 5002 s 135 25 35 & 0015 45 20
6 Mk Zepel 30 175 62.5 10 50b2 215 - 30 6.0 95 0.015 3 66
T Badeol 60 25 [ 3 10 5502 180 i30 1.3 25 3 0.01% 62 B4
8 Bainderol 50 25 [ 53 10 5562 150 130 13 23 3 0015 65 84
9 SPR 50 35 60 5 $502 180 - a5 60 7 0.015 410 15
16 SPR Water Mark 80 kL) &0 5 5562 180 - 35 60 7 0.015 30 6.6
13 Cheque 160 25 63 10 35562 180 150 10 35 L3 0015 30 %6
12 Pisifeim 120 25 65 10 48 230 15 25 50 6 00ls 32 96
13 S¥¥B. 130 30 &5 5 4852 230 — 1125 69 10 001s pL 60
14 Posl Wesel 175 Ful] 635 33 48 230 130 10 1S 3 016 n 940
15 Kartu Post §¥1s ) &5 15 48 230 130 10 25 3 016 22 20
16 Rondon 1590 20 65 15 48 230 8BS 20 4.0 6.5 016 20 162
17 H.V.0M Stz 80 160 40 310 25 - 13 - o6 44 90
I8 HV.O0M Sy ) 160 19 310 125 - 15 - 0.16 0 10.2
19 Osm S22 Bira Tua 70 100 40 310 125 - 15 - LO 46 %6
20 Kraft Cokiat 65 100 40 310 1.0 29 - | 2] 44 20
2 Kraft Cekiat 85 160 40 3i0 1.0 20 - 10 49 %6
22 Oydb Suk 69 10 70 20 43 130 130 06 25 25 0.015 65 105
23 Water Muk 100 25 35 5 50b2 215 13¢ 25 55 &5 0.6 3o 56
24 Cowvuer ture 55 160 {0 3o 150 15 25 25 016 &5 9.0
M2
} Gizaret Putih 26 28 63 4 5202 2040 CCo, 188 - - - 0.018 €4 4.2
2 Cizaset Narkin %6 23 [ <1 4 5212 209 €2Co, 185 - - - 0.6 €4 12
3 Dcorshg Putih 28 29 &5 15 5052 215 100 25 45 35 0ms 63 L ¥ .3
£ Doorda2 (w) 23 Pt &5 15 5002 215 100 25 LA 35 0.16 63 43
3 HBVS Putih 50 125 ns 15 4052 210 2005 25 53 s 001% 11 15
& Bank Post 40 Fat) n 10 4002 230 00 | B\ 10 &5 0.0}5 0 60
7 Coroma 3 13 n 5 5262 200 190 28 50 120 0.0}% 70 44
8 BakuTek pone 35 3 15 55 43 230 ilo 55 W13 - 0.038 0 4.7
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Table 6-3-4 Unit I PM 2 Actual Operation Dafa in (1984)

Consistency
Daite Hour Refining Chest Machine Chest Head Box

(%) (%) (%)
Mar, 13 14.00 34 1.7 0.23
17.30 36 1.6 0.19
2230 24 2.2 0.21
160 28 2.1 0.20
14 6.00 43 24 0.30
10.00 4 24 0.3s
1500 33 2.1 0.37
18.00 35 23 0.37
15 6.35 3.36 24 040
11.15 4.0 2.21 037
14.30 4.25 2.28 045
17.30 395 2.21 040
16 6.35 336 240 035
11.00 330 240 0.37

X 355 220 0.325

Max. 425 240 0450

i Mia. 240 160 0.190
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Table 6:3-5  Refining Capacify of Stock Preparation

ftem PM 1 PM 2
i . NBXP ] LBKPESTRAW] XBKP | t8KPiSTRAW] NBKP | EBXP]STRAW
Mixing Ratio (%) . :
, : 25 1 501 25 [ 25 | SO 25 18.75] — 18195
Relining Ratio BDkg/Buich 450 480 480
Consistency (%) 3.75 3.95 4.1
Start 573 573 435
Freeness
Fnd (c<) 252 2490 160
Freeness Diop {cc) 321 333 275
Ampare (A) 140X 2 120 120
kW) 1474 63.2 63.2
Refining Hour {(h) 0.97 33 233
Hourly Refining Rate (BDkg/h) 495 14,5 206
Daily Refining Rate (BDkg/d) 11,800 3,480 4,944
Normal Refining RAte (BDkgf20h) 9,504 2,140 3,955
Unit Censumption Rate of ) 7
Elect. Power (kWhft) 297.8 435.8 306.8
Refining Power (KWh/1100) 9389 1309 111.7

PM 1 Conical Refiner
PM 2 Double Disk Refiner
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6-4 Unit I, Section PMI

PM | is a paper machine which has continued operations evers since the inception
of operation in the manufacfure of the producls (BANDEROL, STTB) mainly for us¢ of the
governmeat and public offices under the favorable circumstances in terms of price and quality.
The main unit stifl remains in its original form only with some modification made on the machine
approach and reel part after 1972, The machine speed is 20 — 60 m/min, wire width 2,150 min
with sheet production basis weight of 50 — 200 g/m?. The daily production of 14.5 t/d and
machine speed are at a low level. This is a machine making varieties in basis weight which is ap-
proximately 50 — 120 gfm? mainly. There arc also some main grades combining the use of broke,
and the operation that will adversely affect the operation contro! system (pulp prepasation,
freeness, mixing and dust removal) is being execuled. The sheet production yield in the pasi
three yeass is 86.23%, which is low. And the sheet production efficiency is 84.82% cn the average
during the investigation period that shows an unfavorable figure. The major cause is the break
induced by the stains of the matler (sand, grit and rust), shudges and dust mingling with the
paper stock. As the result of the inspection of HV. OFFSFT 60 g/m?® (which was rolled up on
the reel) during the period of the investigation, 31 pinholes were found per 25m?* . The impusities

1 mm or above in size found in 25 m? are guile many, thereby seducing remarkably the product
quality value.

The dust removal equipment such as Janson Screen and Superclone are poor in
capabilily. As a specially paper production mzchine a lasge quantity of impurities are detected
in the stock received. The mill as a whole should work on the improvemeat in qualily as the
main farget and al the same time implement the control inteasification. Unless the conlrol policy
is esfablished with the improvement in quality as 2 subject matter among restpective depant-
ments and the operating control is completely carried out, the competitiveness in both quality
and price would drop, kading to the Fall of earnings. To avoid and cope with it, the information
on the market and its trend must be accuralely grasped, on the basis of which the improvement
in quatity must be pesformed. Now is high time (o put the workers' hearl and soul into the
improvement of the quality of the products to always meet the requirements from the customers,
and the operational and control standards must be sestudied and the positive altitude of tackling
difficult problems is reduir’ed to be held in mind conscicusly. The abseace of the consistency
control equipment of the paper stock and unslable consistency of the paper stok to be received
are the major faclors o cause the basis weight fluctuation. The velocily of the driving unit is
adjusted by the huge cone pulley, and draw adjustment is the belt-driven type adjusted by the
small-sized pulley at each section. Thus a 1ot of repairs in the production equipment caused by
slip frobles have o be made, resulting in difficulties in such aspects asoperation and mainlenance.
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6-4-1 Equipment and Flow

Machine chest 2 units 20m3
Jordan | unit 45 kw
Yansson seeeen| 1 unit 1x2m
Superctone 1 wnit
Rifiler wooden-made
‘ Open head box l Width 1,300 mm
Wire 75 mesh, 2,400 x 15,500 mm
Jacket couch roll 360:,';
No. 1 press 3604
No. 2 press 3600
___I___
No. 3 press 3606 (top roll steel)
|
6 unils 11,2509
Dryer 1 unit 1,000
i unit 1,8006

R m—
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I

Calender t unit 3 stages
Coobing dryer 2 unils Baby cylinder
Reel Susface single reel

6-4-2 Personnel

6-4-3

)

2)

4 pessons X 3 shifts (4 groups)

Operating Conditions

Operating standands

}. Paper width 2,150 mm

2. Speed 21 — 60 m/min

3. Basis weight S50 - 200 g/m?

4. Daily production 14.5 t/d as theoretical figure
5. Shezl making yield $0-90%

Actual Circumstances at Present

Refer to Table 6-4-3 in an altached dovument.

1. Paper width 1,900 - 2150 mm
2. Speed 21 -60m

3. Basis weight 60 — 120 pfm?

4. Sheet making efficiency 84.8X% on average

This is rather low e¢fficiency, which is attributed to frequent occurrences of the
sheet break by the pinholes produced at the dandy roll by the mingling of the
foreign matter and the dirts on the jacket couch. A ot of pinholes and impuritics
are seen in the paper, causing to deteriorate the quality.
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6-4-4  Problems of Equipment and Operation and Appropriate Couniermeasures

1) Sheel Break and Deterioration of Quality from Contamination by Forcign Matfer

Result of HY Offset 60 g/m? : Inspecied Area 25 m?

Item Totzl number Number per m? '
Pinhole 5 mm orabove 17 0.68
Pirhole 4 mm or below 14 0.56
Flow sTudge 2 0.08
Impurity ! mm? or above 138 0.72

The inspection conducted only for 25 m? shows the resull s the above and the fact
of 0.52 pinholes existing per m* means a remarkable deterioration in quality even
witheut the sheet break.

An improvement in quality including facilities is required, white the complete im-

plementation of the operation control is mosl tmportant.

Counlermeasures

(1)  Tostrengthen the conirol of pulp preparation work and broke treatment work
of edge runner.

(2) Tostabitize the consistency of the paper stock.
(3) Toslabilize the freeness of the paper stock.

{4)  To bring uniformity of chemical additives and additive 1atio,
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2) Machine Approach

Two machine chest units of 20 m* permil the stock holding of 1,200 kg {Cons.,
of 3%). The circulaling system is faken from stuff pump to jordan to stufl box. For
the sheet production of daily 10 1/d, the circulation of partial paper stock for a
period of approximately {wo hours promotes the freeness of the paper stock by
jordan, which fluctuates the freenes;s, and the fuctualion of diy line on the wire
suction boxes causes fluctuation of qualily.

The fluctuation of the stuff box stock level brought about by the delivery pressure
of jordan makes basis weight unstable.

Counfenneasure

(1) The paper stock should be completed al the stock picparalion section jordan
after the machine chest should be stopped to be employed and the dry line
fluctuation on the wire should be avoided. A consistency regulator is desired
to be installed for stabitizing the basis weight.

(2} A roof should be installed over the chest to prevent contamination by dust
and loreign matler, '

{Improvemenl Plan)

" Root S ¥pCRC
h_ _.’I:U Flow box

{ by '
3
Machine Machine
chest chest
1
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<)

Al the time of colored sheat production, the sampling stock shall be picked at
beaters at cach batch and the colors shall be matched with squeezed stock
samples.

3) Dust Removal

Supercrone is used for the basis weight less than 100 g/fem? and for 100 g/m?
and up, Yanssoa screen (hole type S mm in width) is used, but it is not always
used so far for some main grades. Riftler is vsed only for the basis weight over
100 g/im?. The dust removal equipment 1o the flow box entrance is imperfect,
which is causing a lot of (roubles dusing sheet making, resulting in the low
sheel making efficiency and deterioration of quality. The figure 0.72 mmfm?
is too large as the impurities on V. OFFSET 60 g/m? for } mm? or above,

thereby deteriorating the quality in appearance and consequently reducing
the product value markediy.

Counfermeasure

The pressure screen shall be installed and the dust removal efficiency shall be in-
creased through screening the enlire main grades.

4) Head Box

1)

)

The inclination made by the érough ai the entrance of the head box causes
the paper stock to flow rapidly and therefore the paper stock funs against the
streaming plate No. | and scatfers. The sludge adheres to the streaming plate
in siream and the lack of spray shower for defoaming produces a lot of foram,

generaling MNoating studge, especially much is seen sticking to the wall of the
head box.

The paper inspection of HV. OFFSET 60 g/m® shows a floaling dirt 0£0.08
articlesfm? . Large sludge beconies a cause of the sheet break in the couch
roll, deterioraling the sheet making eﬁ'iciency. The contamination by foram
adhering (o the streaming plate or the outside of the trough causes the oceur-
rence of stime and the slime increases gradually and falls off, mixing with the
paper stock, which becomes causes of the sheet break and Moating dirl.
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5)

(3) ‘The slime is predoced by the heavey contamination ef the inside of the head
~box, alot of scale adhesion and sludge accumiation.

Countlermeasure

(1) The bulfle plate shall be installed at the entsance of the trough for adjusting

1apid flow fo prevent the turbulent flow of the paper stock.,

(2) Strenglhening of Prevention of Sludge Adhesion to Streaming Plate and
Spray for Defoaming. '

{Improvemeat Plan) Spray showers

%T[L A

{3) Water washing shall be executed periodically to prevent the sludge adhesion at
the time of the sheet break and for change of reel.

(3) The streamiag plate No. 2 shall be controlled to ptace 20 mni below the (luid
level

(5) The inside of the head box shalt be carefully washed when the paper machine
is sfopped.

(}) The dice is the most important part in the paper machince and therefore
dzaily confrol and maintenance shall be performed with care. The throat
incorporated on the upper part of the slice, through which the paper stock
smgothly flows out on to the wire, should always be kept clean. This smooth
flow of the paper stock ensures good quality and Mal paper. A 101 of scale
adhesion to the slice throa is a questionable problem on PM 1.
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6)

D

(2)

The tubber sheet which is used in the lower lip produces corrugation in the
cross direclion caused by the delerioration, showing thick and thin parts in
paper. The corrugation in the rubber sheel causes air to enter belween the
wire and the rubber sheet and generates air bubbles. The disappearance of air
bubbles on the wire makes such a past of the paper alone thin, resulting in the
deterioration of the paper appearance.

Countlenneasuies

)

It shall be made the operational standard lo clean polish the slice, throal and
the upper parl of the lip when the paper machine stopped.

(2) The rubber sheet of the lower part of the Ep must be replaced when the
conugalion occurs,

(3) The edge point of the upper past of the lip shall be polished withoul fail
when the wire is replaced.

Table Roll

Due to the gap between the holder brackets and metals, the table rolls vibrate with
the shaking of the wire, and the metal of the table roll vibrates right and lell, which
is undesirzable from the viewpoint of the sheet formation. The dry line is not uni-
form in the cross direction dug Lo the unlevetling soll.

Counfermeasure

1)

)

The brackets should be replaced or modificd.

The table ﬁ)il should be always adjusted correcily.

The dandy roll is employed for the purposes of eliminating the difference between

the face and back on the paper surface o obtain better formation and of marking
on the paper surface by the dandy roll with the mark. If the dandy toll is misused,
the formation is deferioraled and for the dandy maik, the mark will not appear

cleaily.
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(2)  The dandy roll metal is the open {ype and touches the wire by its self weight,
and so it is imporlanl o keep the wire tension constant.

(3) Since the dandy roll is small in diameter {1508mm), its revolution is Fast,
thereby generating a lot of foam.

(4) The dandy eflfect is not seen since the suction box for the dandy roll is un-
functional.

Counfermeasure
{13 The diametfer of the dandy roll shall be made bizger to 250¢6mm or above.
(2) An antifriction bearing sha¥t be ¢xploited for the dandy tolt journal

(3} The dandy roll stand shall be operated by the one-touch operation by the
handie on the operation side.

{4) Thesuction box for the dandy roll shall be used.

(5) The steam damping wsed for defoarming shall be standardized when the
dandy roll is utidized.

Suction Box

(1} The suction box is corroded in paits and has reached the limit of use though
SOME 1ePairs wege made.

{2) The suction plate constitutes two shits and its sucking is powerful, causing the
bend of the wire. The sucking shall be controlled by the valve, but often
produces the sheet break induced by the inadequate opesation.

(3) The air causes the sheat break due Lo the waler pressure flucluation in the side
seal water in the suction box.

Countenneasure

(1) The suction plate shall be changed from a three-plate to five-plate type and
the bend of the wire shall be prevented to seduce the abrasion of the wire.
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(2) The sucking adjustment of the suction box shall be conducted by the adjust-
ment of the prime valve and in addition, individual adjustment sha!l be per-
formed.

(3)  The seal water in the suction box shall be cut off, which consequently saves
water. A five-plate system should be adopted with approximately 20 to 30
mm. At both ends having sound holes. The width of slit shall be almost the
same as that of the slice and the spreaded part of the paper stock shall be
sucked in by the round hole.

9) Couch Roll

{i) The major problems in connection with the jacket couch roll are the sheet
break and the staining by the collapsed holes which is the chief factor thal puts
the process of the paper machine in disorder including the nonunifosmity of
dewalering in the cross disection. Such being the case, the control during the

operation should be fully execated.

(2) The jacket couch roll, which réquires most complete washing in the papes
production line, is not equipped with a continuous washing device, therehy
reducing the production of paper because prompt washing is impossible at
the time of the stain eccurrence. '

Countenneasures
(1) The tank with a capacity of 200 litler shall be placed higher than the jackel

couch roll and steam pipes shall be inslalied so that jacket will be washed by
hot water confaining approximately 0.3% of caustic soda (NaOH).

", Fresh waler
Steam

i
TTIY T rFF T rrT YT iTYrYg

.. )
CL Jackel couch roll —

Fresh waler
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10)

(2) Themetal, roll and other parisin the couch foll have been repaired by
welding including a spare roll and have reached the limit of usefulness, and as
a result, 90% of the sheet break are generated in the couch. This is a main
factor of reducing the sheet making efficiency and therefore the couch should
be replaced with a suction couch rolt. Expected advantages if the above is
castied out are:

A Reduction of the sheel break

B. Reduction of damages of wire caused by the mixing of foreign matier (sand
and melal;eic) .

C.  The reduction of moisture content; reduction of 2 (o 3% of moisture content
at couch roll correspond 12 1o 15% of the dry eliiciency in the dry part.

D.  The moistuse in the cross direciion will be made uniform if the staining of
the jackei and parltial abrasion arc eliminated.

Wire Guide Roll

(1) The wire guide is operated manually and negligence of supesvision of the wire
would atlow the wire to move too far, come off the width of the edge, pro-
ducing the leakage of the paper stock and making the edge of paper thin,
evenliually leading fo the sheet broak.

(2) An excessive movement of the wire will be liable (o damage Lhe cdge of the
wire and shorten the wire Life.

Counfesmeasure

(1) The adjustment of the wire guide shall be done by appointing a specific
person to do the job (ex. wire serviceman) and intensiy the supervision.

(2) When the movement of the wire leans to one side, the degree of paralieliza-

tien belween breast roll and couch roll shall be measured.
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11)

12)

13)

(3}  Altention shall be always paid (o the wire stretch and stretch the wire 3 little
tighter than usual,

(4)  An automatic guide equipment is desisable if possible.
Wire
The wire, if used normally, will stretch Little by litile and damages will usually occur

at the edges. For the wire repair, the threading alone is executed withoul repairing
of holes opened.

Couniermeasure

(1) Damages on the wire edge will be eliminated by annealing both edges of the

wire about 20 mm. Anncaling the edges of the wire shall be performed by the
wire manufaciures.

(2) A needle for repairing shall be prepared when the wire is abraded and have
holes.

(3}  Tools for repairing patches for the wire would be purchased from the wire
maker.

White Water generated at Wire part.

The v/hite water is discharged oulside and back water is used. The lack of white
water requises the supply of fresh waler.

Countermeasures

The dewalered white water in the suclion box shall be recovered into the back water
pit.

Press Part

(1) A single felt suction box is installed in the press No. 1 and 3, but the sucking
power is weak and therelore seems to be not effective.
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(2)

The nip adjustments in No. 1, 2 and 3 are done separately on the operation
and driving sides respectively, producing a Jot of trouble in operation.

Countermeasure

(1)

(2)

Overhanling of the Nash pump and the cleaning of the suction box shall be
implemented. '

As for the nip adjustment some modification should be made to adjust nip
press of both handles at tender and driving sides connected by a torque shaft.
Or1 a passage fo the drive side should be mounted to make an casy access to
the drive side.

14) Dsy Part

$))

(2)

A number of paper dust and pieces of broke paper are seen in the vicinity of
the dryes doctor and such pieces often drep on (o drying web. As a resuls, this
paper dust adhesion and piece of paper deleriorates the appearance of paper
quality. Atlention should be paid to the prevention of paper dust drops onto
paper at the time of sheet production of printing grade.

The difference of tension in the canvas sheed reduces the diying efliciency.
The weakness of Lthe stretch generales the difference of nonuniform moisture
in the cross disection and machine direclion.

Countenneasure

n

(2)

15) Drive

Fhe paper dust on the dryer will be reduced by the tempeeatare adjusiment of
the dryer, however, will not be eliminated entirely, and accordingly, 1the dust
shall be cteaned during downlime for changeover of grades, and at the time of
sheel break.

It is impostant to adjust the tension of the canvas sheetl to keep it constant.

The weight of the automatic steelch should be controlled so as nol to touch
the floor.
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The speed change of the drive of PM 1 is to be performed by a huge cone pulley
and drsaw shall be adjusted by a small-sized cone pulley at each section.

The further speed up will not be expecied by the belt driven type and ils conlrol
will be difficulf. The clutch has become weorn out and is causing trouble. The Lecion
belt is mainly used for belt, constituting leather partially. The lack of a spare belt
makes it impossible {0 cope with the siluation in emergency.

Countenneasure

(13 The spare belt must be prepared since the Lecicon bell requises a lot of time
for coupling.

(2) The belt must be remodeled into the sectional driven (ype and the improve-

ment in efficiency must be aimed at.
16) ReelPart

The quality shall be decided at the time of reeling on the spool at the reel part.
The confsol of the basis weighl alone shall not be énough to control the quality
and the improvémenl of measurement items in the reel is necessary 16 maintain
the constant quality in the cross direction and machine direction.
Counlermeasure
(1) Asmeasuring ftems

Basis weight measuremenl:  Cross direclion & places

Thickness measugement: Cross direction 12 places

Moisture measurement: Cross direction 6 places

Untess the above items are measured and controlled 2t the jobsite, the quality
niay not be controlled or maintained.

“17) lateasification of Quality Contiol
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The control job shall be conducted to observe the stale of paper during its pro-
duction on the machine, inspect and strive (o defect abnommalities promptely. Since
the ¢ontiol and inspection fargely affect the efficiency in the sheel production, il
is important to intensify the supesvision.

1)

2)

3)

()

Paper Inspeclion

The paper shall be inspected al the {ime for changeover of reels. The sheet
formation of an arca of about 5 (o 7 m? and existence of impurities shall be
inspected and the number of the impurities of 0.5 mm? or above shall be ex-
amined and then the impusities shall be analized for taking counlermeasures.

Inspection

Whea holes are found in the paper, examine exactly the abnormalities of
clothing materials or holes by the staining and take a proper measure prompt-
ly.

Inspection of Sheel Fonnation

The condition of the siscam of paper shall be reguladly grasped from under
the paper before the reel and three times of inspection during one reel shall
be made, which musl be standardized.

Contact in Emergency

Refer to the Delivery Slip for reel Table 64 4.

To transmit correclly the status of the paper of each reel (hole, impuritics
and number of times of the sheet break) to the subsequent process, the
Delivery Slip (temporary) shall be prepared and contact shall be made closely
to facilitate the following process such as selection of defective paper as well
3s lo reduce the soring labor.

The conlact in emergency has not been yet made in connection with the reel

presently and therefore the status of the paper manufactured is not made
clear in the cross direction and machine disection.
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{5) Control of Standard Sample

Standard samples shall be prepared for the production of colored paper and
tone of colour shall be matched. In addition, the fluosescent tamp for iden-
tilying colors shall be installed in the sheet produciion room. The standard
samples shall be kepl in a dark room and replaced pesiodicatly.
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Table 64-1

" Daily Production Reeling & Finishing Yield by Major Paper Brands

Basis Opesation Production Yield % ]
No. Brand weight speed on el
gfm? mfmin kg Paper machine | Finishing
! Kestas W. Mark 70 416 90 80 81
1 HVS P. Copy 80 46 9.6 81 80
1 | Reform 120 32 9.6 87 84
I Post wesel 175 22 90 84 88
H Kartu post 175 22 20 84 38
1 | SPR 80 40 1.5 82 82
1 Mail zegel 80 30 6.6 90 80
1 STTB 130 20 60 86 50
| Omslag 110 — - - -
1 Banderol 60 62 84 84 87
1 Cyclostyle 69 65 10.5 34 23
2 Banderol 60 — — - -
2 Cyclosilyle 69 - - — -
2 Deoorslag 28 63 43 82 80
2 Corona 37 70 44 82 82
3 Eagle 24 120 - - -
3 Golden bird. 25 140 - - —
3 Sitver bird 25 140 - — _
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Table 6-4-4 Reel Delivery Slip

Example of filling up
Biand Reel No.
.g':m..
Date Fime B“";,“.‘;’SM (‘oi!t?ns e Tﬂ‘m’“‘h Q'ty of gross prodaction
Remarks Size oty
h:: ]
0.3
z
5 gl o
4 5
£
bl
<o
&
o+
22
E8y
5 Basic weizht 2 3 s X R.
§ Eat
£
Hicknes 3 s 7 9 1t
Thickness 2 A 6 8 10 12§ = R
»
Moisture 2 3 s x R
contents & I
Remarks
e
E
s
-—
L3
(-4
i
£
5
g
P

672




STO-0T: paods uowadgy
(MR OSTT:  pm Rupany,
00T - 09: Iy wrweg:

MG LI

WNSAS SuALQ FUBSING JO JURRY T W 19 Big



65 Unil ], Section PM 2

Ever since first being put into opesation in 1938, the No. 2 paper machine (PM 2)
has kept operalions, with partial modifications made on it. However, the equipment has become
stightly obsolete; hence, operating efficiency and the qualily of the products have dropped.
Since the main grades of paper manufaciured are thin papess, the sheet breaks occur frequently,
thus reducing the efficiency of produclio}:. The major cause of the sheet breaks is frequent
contamination of the stock with foreign maitér (sand, grit, etc.) and conscquent stains of the
dandy 10ll and jacket couch roll. Even when sheet breaks do not occur, the sheél manuflaclured
contains many pin holes and disis caused by foreign matier; hence, the finished paper is nol
regarded as a high quality product, and thus possesses a poos commodity value. _

A paper machine should be capable of producing paper of godd qualily, provided
that no mechanical maffunctions or defectiveness of supplies exist. Thus, if is no exaggeration (o
asserl that the productivity of a paper machine depends vpon the paper stock used. Paper
production can be stabilized and quatity and efficiency can be increased by striving for incieased
awareaess of the role of slock to be received and by secking improvement in the quality of the
stock through accurate feedback between the departments concesned; such efforls are reguired
for securing a sfable supply of the stock in good quality.
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6-5-1 Equipment, machinery and its flow diagram

Mackine 1 5units  20m® x2
Jordan I unit 45_1(\\’
Supercrone Lunit 2000K
Remont 1 unit Mode) PS100
;%Td? o Width 2,150 mm
Wire 75 mesh, 2,250 mm x 16,000 mm
Jacket COL_I{‘;I_ | 36090
No. 1 press 3606
No. 2 piess 360¢
8 units 1,250¢
Drier lunit 1,800
S units 11,0009
Calender 3 stages
Coolingdrier 2 unils
Reel Single surface reel
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6-5-2

6-5-3

1))

2)

Peisonnel

4 operators x 3 shifis 4 groups

Operating Conditions

Operating standards (standards for manifold paper)

Refer to Table No. 6-4-1 and -2 in appended document.

Tom widih on teel
Speed

Basis weight

Daily production
Reeling yield

Actual circumstances al present

Paper grade

Basis weight

Speed

Daily produciion

Sheet making efliciency
Downtime

Operating efficiency

Results of paper surface examination: Numbes of pin holes 6.6 holesfm?, contain-

1,900 mm
68 mfmin
28 gfm?
4.8 ADt/d
82%

Manifold paper

28 ¢fm? .

44 — 70 mfmin (average 66.86 m/min)
1,080 -~ 4,630 kg/D (average 3,599 kg/D)
60.834 — 94.02% (average 75.12%)

1.0 — 938 h (average 5.45 h)

92.9% (March 2 — 22, 1984)

ing numbeeless foreign matter and dirts

As mentioned above, both the operating efficiency and the sheet making efliciency
are fow, and the sheel breaks due to contamination of the stock by foreign matter
constitules the primary cause of decreased sheel making efficiency. Acvording to
the results of paper suiface examination, pin holes are very numerous, ie, 66
holes/m?, moreover, numberless foreign matler and dirls ate seen, resvlting in mark-

ed deterioralion of visual quality value,
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6-5-4 Peoblems of Equipment and Operation and Appropriate Countermeasures

The sheet breaks accounted for most of the downtime (an average of 5.45 hid)
pulp stock by foreign matter and the sfaining of the dandy rolt and jacket couch due (o the
mixing of oil leaking from the metal parts into the pulp stock by way of the circulating white
water, since frequent lubrication of the roialing parls is required due to the obsolescence of the
equipment. The dusl collector is also inadequate and its mannes of employment is inappropriate.
Therefore, the equipnient should be improved accordingly, and measures for preventing conlami-
nation by foreign matfer should be drawn up and implemented at each stage of the production
process, starling from the stock preparation section.

1) Machine approach

(1)

(2)

The machine chest capacity of the 2 units is 40 m?, equivalent to BD 1,400
kg in quantify of bapcr stock. With respee.t to paper production, this quantity
is equivalent fo a retention of aboul six hours. Since the paper stock circulates
in the cycle consisting of the machine chest, Jordan, stulf box and machine
chest, in that order, and a part of the stock passes thiough the Jordan again,
the freeness of the paper stock in the chest fluctuated, resulting in dewatering
fluciuation on the wite.

Since a consistency regulator is not incorporated, varialions in consistency of
the pulp stock supplied from the beater constituie a direct cause of NMuctua-
tions in basis weight.

Counfenneasures

(D

(&)

2)

Pulp stock received at the machine chest, which has been complelely and
thoroughly prepared al the stock preparation room, should be used as it is and
the Jordan should not be used.

A consistency regulator should be installed in the regulating box in order to
prevent fluclualions in basis weight.

A roof should be installed over the machine chest, which is of the open lype,
to prevent conlamination by dust and foreign matter.
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2)

3)

(Improvement Pian)

/RON % (1 OFC

%
Machine Machine
chest chest _

Dust removal

= To M/C

Dust is removed by means of a Supercrone and Ramorl screen; however, since
rejects are not discharged, foreign matter semains in the Ramort screen and is also
caughl in the scraping foil, thus abrading the backet.

Countenmeasures

(1} Same as countermeasures for PM | app:oach flow, atmed at the improvement

of dust removing effliciency.
Head box

Scale adhetes to the inside of the head box, and sludges adhere to the upper surface,
resulting in a flow of sludges. Defoaming spray showess are few in numbes, and
adhesion of floaling sludges to the flow regulating vane is observed.

Counfermeasures

(1} Spray showers should be installed ad&i!ionaliy for defoaming and preventing
the adhesion of floating studpes.
{Iniprovement Plan) Spray showers

2 2 K
20mm
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4}

5)

{2) The inside of the head box should be carefully cleaned dusing the period
when the machine is slopped.

(3} Adhesions of scale should be washed away by applying a 1.5 to 2% sodium
hydroxide solution.

Wire part

Due to the gap belween the table rolls and brackets, the table rolls vibrates in
conrjunclion with the shaking of the wire. Consequently, the pap<r stock on the
wire jumps, thus destroying the sheet formation.

Counfermeasures

) The clea;ance belween the bracket and metal of the table rolls should be

removed. Rolls in which a gap occuss should be repaired together with the
brackel, when the wire s replaced.

Dandy roll

{1} A suction box is not insfalled below the dandy rofl, and the dry line ends
before reaching the dandy roll. Under the present arrangement, the use of
the dandy roll has no effect.

{2} If the paper stock is of infesior quality, the use of the dandy roll frequenitly
causes lowering of elficiency, and its use is of Kittle advantage; in particular,
it tends to create excessive operational troubles dunng the produciion of
manifold paper in 28 gfm?2.

Counlermeasures
(1)  The standards for use of the dandy roll should be determined according lo the

grades of paper 1o be made. Moreover, the quality of the paper stock iust
be carefully examined before the dandy roll is used.
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{2) An appropriate width of waler inside the dandy roll consifutes a presequisite
condition for its effective use, The dry line should be adjusted so as to satisfy
this condition,

Dandy 1ol

W

——
e

== Wire
6} Suclionbox

{1} The suclion box is exfremiely obsolefe and conode&, and has reached the
Iimit of its usefulness. The wire has a bend and, thus, abrasion is rapid, since
suction is performed by theee suction plates.

(2) The sides of the suction box are sealed by seal water; howeve;, air is sucked
in due to Aluctuations in the quantity of water.

Countermeasurs

(1)  The suction box should be changed from a three-plate (o a five-plate type,
in order to prevent the bend of the wire and reduce the wear of water.

— u - Wire 17 Wire
Suction box
Thiee-Plate Type Five-Plate Type

{2) The width of slit should be almost the same as thal of the slice lip. Both sides
should be about 20 to 30 mm, with holes 13 mm in diameter. The spreaded.
parl of the paper stock should be sucked in by the hole portion.

—
| Sm—

Suction box

Round holes —~| f=————— giice lip width ——
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7)

8)

Jacket couch roll

The major pioblems connected with the jacket couch roll are the sheet breaks and
the formation of holes due to the staining of the jackel, and also moisture variation
specks in the cross direction caused by the stained jackei. These problems pasticutar-
ly requise the strengthening of process control. The proper or improper jackel roll
conitol has a greal bearing upon the efliciency of the paper machine; therefore,
it is important that the fitting of the jackel be made as tight as possible. Poor
fitting of the jackel to the roll will cause rubbing and depilation of the jacket,
resulting in dehydralion spofs and nonuniform moisture distribution in the cross
direction. This brings differences in the thickness of paper at the Pope reel and
resulls in reduced efficiency of the finishing operation on the cutfer.

Counlermeasures

(1} The inside of the jacket should be adequately singed before selting, and
care should be taken in the way of selting the jackel, since depitation can
result from even a slight looseness.

(2}  Since a continuous washing device is not insltalled, prompt washing at the time

when the stain occurs is impossible. This constitutes a causs of reduced sheet
making efficiency.

(3)  Since the roll is obsolete and has reached the kimil of its usefulness (as in the
case of PM 1}, the change o a suction couch is necessary,

Piess

Dewatering by the No. 2 press is not unifoim in the cross direction.
Countermeasures

The press roll should be re-ground al least once eveiy six months. Appropriate

measures, at the early possible slages in the manufacluring process, are required
prior to laking place of moisture vasiation in the paper.
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9

10)

Drier part

Picces of the broke remain in the doctoss of the driers. Also, such pieces sometimes

drop on the web as a result of slalic electricity in the canvas, thereby causing the
shéct breaks.

Counlermeasures

Pieces ‘of the broke adhering 1o the canvas and paper dusts on the doctors should
be removed without fail during downtime for changeover of grade:. and whenever
the sheel breaks occur.

Reel part

The ree} part is most important in determining the quality of the paper. 1t is
important to strengthen watching wosk as a means of quality conlrol in order 1o
reduce froudles in and increase the efficiency of the finishing process. Adequate
control should be effected with respect to lhteé, poinfs, i.€., basis weight, thickness
and the moisture distribution in the cross direction. Special care should be taken (o
effect proper control of the basis weight. in both cioss and machine directions,

since inadequate control of basis weight may resull in a weight loss of the product
and low total yicld.

Countlermeasures
(1}  Process control should be effected in the same manner as for PM 1.

(2) Ten spool rolls, common to PM 1 and 2, should be piovided.
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1) Dirive . (Refer Lo the Fig, 6-5-1 attached.)
The paper machine has a robust construction and can be operated up to aboul
150 m/min., but the operalion rate is held low because of the latest problems such

as wear of the drive parl and the lack of horse power of the motor.

(Countermeasuses)

In order to supplement the tack of the starting forque of the driving motor and
to provide the foundation for the increased production capability, it is necessary
to adopt DXC motor for dm ing the existing tine shafl.
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6-3-5 Operating Characteristic of Both PM by Producing of Banderol 60 gfm?

(1) On March 21, 1984, Banderol 60z was made with P\l 1 and PM 2 and the character-

istics were conipared.

Paper machine

item PM 1 PM 2
Operating speed mfmin. 50 50 - 60
Basis Weight em? | x604a )0 2;:3; % 56.53 ::f:‘f o
Thickness H1.00mm | %8500 A% 880%4 X 76.93 ::ﬁ;:‘;%}"
Density glem? x4 X 136
Total amount of pulp stock BD kg 3,240 2,160
Pioduction BD ke 2620 1,780
Reeling yield BD/BD % 80.86 8241
Sheet making efliciency BD/BD% 817.55 72.27
Moisture content on rec} % X6.25 X513
Diaw rsate % 1.2 5.5
Shrinkage % 4.25 314
Refiner outlet freeness o X 252 ::IA.\? ggg X226 ::;\?:{ fgg
Cons. of white water (Fiber + ash) % X0.042 X0.012
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Consideration

As for Basis Weight

It is stable with PM |, but it Ructuates so much with PM 2 that it is out of the
standard value 60g * 3g and there is also a quality problem.

Especially thick paper should not be produced for PM 2 depending on the brand.
Sheet making efficiency

Both PM 1 and PM 2 are not elficient, and especially PM 2 has an inlerior value as
72.27%.

Unfamitiarity with the ihick'paper by PM 2 is one reason, but from the viewpoint
of sheet breaking rate, there may be frouble of clothing malterials.

Reeling yicld
It remains a question that PM 1| shows the yield of 80.86%, aboul 2% lower than

the PM 2 which has higher sheel breaking rate. (White water cons. for PM 1 is 0.03%
higher than that fos PA 2 which will require another analysis.)
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(2) Comparison of operating characteristics between paper machines for Baitderol 60z

The comparison of operating characteristics was madé by producing Bandéro! 60g
with PM | and PM 2 on March 21, 1983.

Characteristics Wet s;héét dryncss -T)_pe.raliné sllae;éd.- | fP;i;ér width
% Comfmin.. | mm
ftem ' . r ——
PM1 | PM2 | PMI | PM2 | M | PM2
Flow box 0677 _ 9.713
Jacket couch 1547 | 220 510 | 520 'é’,é 0 | 1,910
- No. I préss - s 2833 3227 |- 520" | 53.0 | 2,200 I,QO‘O
No. 2 press | 3;3.50 36.96 | 53.0 | -54-0. ; 2-,_-‘90. 1,900
No. 3 press 3520 536 B 2,!8()‘
Notdwer  |3sar | 3823 | sa0 | sas
No.3dryer asa4 | 4743
No. S diyer T1.07 63.10
No. 7 dryer 9549 81797 54.5
No. 9 diyer 97.07 | 56.0
Pope reel 9175 94.87 55.0 550 2,110 1,850
Draw % 1% 5%
Shrinkage % 4.52 3.14
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Consideration

1.

Draw

Thete is no sheet breaks due to the draw difference and 2% difference between

the two machines does not pose any special problem.

Wet sheel dryness

The wel sheet dryness at couch oullet for PM 1 is 6.5% Iower than that of PM 2
probably because the wire length of PM 1 is 500mm shorles.

For the press part of PM | which consists of 3 stage press patt, the wel sheet dryness

is 1.8% lower than PM 2. The cause may be the conlamination of the press felt.

Shrinkage

PM 1 has higher shrinkage probably because the dewatering of the press part is

- mild.
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PM2 Qutling of Existing Driving System

Fig. 6-5-1
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6-6 Unit ] Finishing Plant

Here, the equipment stifl remains as it was when operations were initiated in 1924,
A double culles, which was newly introduced in 1975, is working full time on a thice-shift basis
and handles products of both PM | and PM 2, most of which are in sheet.

The layout and working efliciency are poor, one reason being that the new cutter
was installed in the compound of old facilities. The area in the vicinity of the cutter is especially
uniidy and inappropriate from the aspect of dry broke {reatment. The rejecled paper {broke to
be recycted) from the double culler is spread in front of a reel stand, and is frequently treaded
upon with shoes, since no other passageway is available. The product warchouse and the job site
are located in the same place, resulting in reduced working efficiency due to restrictions of space.
First of all, the streambining of the job site requires the establishment of a ﬁroﬁ'e: passageway.
Packed products should be stored in a separately buift warehouse. Old equipment which is not
to be used should be renioved as far as possible in order to enlarge the available working space.
As regards the finishing section, appropriate countermeasures o solve these problems should be
implemented immediately. It is hoped that all of the operators should develop increased aware-
ness of the importance of the products (o be sold in the market. It is also necessaiy to possess due
confidence in the quality of the producis manufaciured and to have colored labels on the wrap-
per made larger so that they can be adequately distinguished at a distance.
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6-6-1

Opesating Conditions

Schemalic Drawing of Finishing Room

PM 1

PM 2

)

OfTice
£ -
. —- B ] [ = - ) |
Packaging Sorting room Printing and
e — | e e e binding room
ble cutt Packaging (note books)
. £ —
Double cutter D
kL Product
Con:;:t\tlé{[)nal Bobbin warehouse
B B
[(‘_.a!endeﬂ ICalenderI | l D
3
L]

Machine jumbo rolls are cut by means of a newly installed double cultter and sent to
the sorting room, whereupon they are soited, wrapped, packaged, and then stored in
the warehouse. The newly installed double culter is working full-time on a three-
shift basis, and the flow up to the culter is comperatively smooth. Howeves, the
parl of the area between the sorting room and the machine room is used as storage
space for unfinished and partially finished products (already sorted), just barely
allowing the passage of the hand-$ift truck, In particular, the rejects from the cutter
are slored around the culter and block the passageway. The product warchouse is
nariow and packaged producls are stacked in five or six layers, thus hindering
packaging work. Among the old items of equipment, although the calendess and
bobbin slitter are sometimes employed for Ffinishing the products in a roll form, the
old cultess are seldom operated.
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2) Status of cufter operation

(1) MANIFOLD 28 ¢
Number of
epled | Machine Cutler .. joints
Reel No. A:iight Tnm tom Tnn;n ng |:§r reel
ke - -mm mm (number of
) occutrence)
8 320 1,914 1820 | 49 31
$9 270 1,931 1,820 5.7 14
60 330 1.911 1,820 43 10
61 125 1912 1820 | 48 8
64 270 1,960 1,820 4.2 20
65 280 1,895 | 1820 39 14 |
Total 1,595 97
% % 1,910 X 4.7

(2} Finished state

Input to the cuiler ' 1,595 kg
Trimming loss 75 Eg
Net quantity cut 1,520%e
Reject from the culter S kg
Quantity sent for inspection 1425 kg
Reject occurring at inspection 252 kg
Quantity of finished products 1,173 ke
(3) Finishing vield 71.2%

The sheel breaks on the machine constitutes the major cause of reduced
finishing yield.
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66-2 Equipment and Operation Problems

1))

2)

3)

Al present, culter operation, packaging and storing of the products ase done in the
sam¢ atea of the finishing room. Consequenltly, a proper passageway cannot be
maintained, hence the handling of semi finished produets is difficult, and the finish-
ing room is in an exfremely disorderly condition.

Countermeasures
(Refer to the attached Dwg. AP 7-6.)

The floor of the finishing room should be fadically improved by constructing a
separate product warchouse and removing old unused equipment in order to main-
tain an adequale passageway and facilitate handling operations.

Double cutter

This cutler entails no problems as an equipment itself, but does present a minor
pioblem from the viewpoint of mechanical management. Loosened screws of the air
bleed coll at the cutter inlel result in 2 depression in the center of the roll, causing
creases to the paper,

Coundermeasures

The s¢t sctews of the bleed 1oll should be tightened periodically. Any depression in
the center of the roll should be reclified by periodicaly Mal finishing of the wodden
roll surface to prevent generation of creases in the paper.

Deformation problems (adjustment of squareness of cutting section)

The occurtence of a deformed culling with the culler constilutes an operational
problem,

Countermeasures

Non-squareness of the cutling section results from differences in the dimensions of
the paper between the pinch roll exit and the fixed blade of the cutter; care should
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1)

5}

6)

be taken 1o avoid the adherence of slips of paper to the slide plate.-Reels which
have comparatively less joints should be selected and installed, especially for lower
stage reels forunrecling.

Sorting and inspection in the finishing process .

Finishing inspection constitutes the finat stage of the production process and must
be executed with due care. The finished products determine the prestige of the
factory, and therefore the increase or decrease of demand for the products depends
upon the thosoughness of the inspections carried out by (his section. The respon-
sibitily of this section is of greal imporlance by virtue of its funclions of accurate
inspection, assessment of the cause of failures, and appropriate feedback fo the
preceeding processes. Therefore, sorting sfandards should be determined according
to the grades manufactured, and precise inspections should be performed.

Handling of rejects for recycling

The handling of the rejects is unsatisfactory, resulting in frequent contamination
by foreign matter. For example, broke is carried 16 the pulper by qragging it over
the floor, hence dust and foreign matter adheres to the broke. Even the fejects
conslilute a usable material for re-pulping. Thus, poof handling of broke causes
lroubles in paper production, and therefore careful handling is absolutely necessary.

Counfermeasures

(1) The floor of the job site should be cleaned twice daily, i.e., before the start-
ing of opvrations in the moming and afternoon.

(2)  Rejects should be classified into two groups, namely, thosé for recycling and
the others 1o be thrown way (stzined with oil, elc.). The two groups should
be adequalely distinguished and handled accordingly; the re-usable rejects
should be fransported fo the pulper in packages containing a fixed quanlity
(15 — 20 kg), using a packing baler,

Measures for improvement of finishing room

(1) ldle equipment should be removed and adequate work space should be
allocated for the bobbin slitter, etc,
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2)

(3)

)

Construction of additional product warehouse

The present space used for the packaging work and also fos the storage of
the products is too nasrow., When the amount of stock increases, the area

_ 'o:iginajly allocated for sosling and culter operation becomes a sforage space

for partiatly finished products, and even the maintenance of a proper passage-
way becomes difficull, Therefore, a separale product warchouse should be
constructed and the present warchouse should be used as temporary storage
space for packaged producis,

Maintenance passageway

A passageway at least about 2 m wide should be maintained and propesly
marked with signs to facilitatle the passage of carrier vehicles.

Pavernenl finishing of floor

The stone paved floor susface originally built during the period of Dutch
influenice is extremely uneven and irregular and is, therefore, most unsuit-
able for product iransportation and ftoor ¢leaning. Thesefore, the Meor should
be properly paved to improve the funciioning of the finishing roon.
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6-7 Stock Preparation Section — Unit I

The Unit 11 is equipped with one hydra-pulper and 7 deluxe-finess as well as instrs-
mentation for repulping, refining and mixing. ‘This Unit II is designed exclusively for cigarelte
paper making. The Unil started ifs operation in 1975 with § deluxe-finers that provided initial
produclion volume of Stfday and has now achieved to produce lOl!daj' (2 times of the initial
produciion volume) with 2 additional deluxe:finers. 7

The equipment is very hlodemizc"d maintaining an appropriate degree of refining to
ensure the quality of cigaretle papers, nevertheless, its high eleclric power conssmption rate for
refining operation is a problem. This psoblem is common to the making of thin papess. If the
plant considers a future extension of this Unit 11, it is recommended to install some double-disk

refiners or conical refiners so as to ensure reduction of electric power consumption fale and also
to alleviate occurrence of wirinkles in the sheet upon diying.

With respect to product quality while appreciations are given to the plant®sendeavors
fo develop some high-quality products such as those having Flax mix, it is observed that propes
considerations have not been given to the raw material{CaCO3) for common grades. On the other
hand, a high level of slime genesation causes towerning of operaling efficiency (webs are broken on
the machine many times during production process) and reduction in quafity value.
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6-7-1

Machines and Equipment; Process Flow
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6-7-2  Personncl
One chief, daylime

S operators x 3 shitts in 4 groups:

For Pulpes : 2 operators
For chemical preparation : 1 operator
For stock preparation - 2 operators

6-7-3 Opesating Conditions

1} Operating Standard

(1) Pulp mixing standard

(2) Filter mixing standard
(3} Freenessstandard
2) Curent situation

(1) Repulping consistency:
3.45% average, 3.7% Max,, 2.8% Min.
Values Mucluate, most of them being lower than the standard vatue of 3.5%.

(2) Pulp freeness:
32¢c average, Max., 34cc Min. 28cc
There is no large Oucfuation belween values, and an appropriale freeness
which has been assigned upon starting the operation is observed, considering
the jncrease in machine speed by 407

{3) Filler consistency:

15.9% average, 17.5% Max., 13.8% Min.
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(1)  Ash content (See Fig. 6-7-1, 6-7-2, 6-7-3 attached.)
EAGLE: 1 15.2% average, 16.5% Max., 13.0% Min.
GOLDEN BIRD 1 13.9% average, 14.7% Max., 13.0% Min.
SILVER BIRD 2 12.718% average, 13.56% Max., 11.75% Min,
(5)  Refining capability:
: Brands , . .
Cycling Eagle Golden bird Silver bird
No. leyele  110kWX4kg/day 4,430 4,889 5,492
No. 2 cyele 110kWX3kg/day 4,827 4,387 4,809
Total kg/day 9,257 9,276 10,301
(6) Basis weight: (See Fig. 6-7-1, 6-7-2, 6-7-3 atlached.)
EAGLE : 26.8g average, 28.3g Max., 25.3g Min.
GOLEN BIRD 12577 g average, 27.2 g Max., 23.7g Min.
SILVER BIRD : 26.05g average, 28.5g Max_, 25.2g Min,
(1) Opacity: (See Fig. 6-1-1, 6-7-2,6-7-3 attached )

EAGLE ' : 18.24 average, 86.0 Max., 79.4 Min.
GOLDEN BIRD 1 78.24 average, 82.0 Max,, 74.6 Min.
SILVER BIRD 1 7224 average, 75.6 Max., 70.0 Min.
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6-7-4  Problems with machinesfequipment and opreation:
proposcd counlermeasures

1) Tumbles

The tumbler currently used can scarecely meet the reguirement for increased pro-
duction, in terms of this capacily, Because of thé tumbler’s insuflicient dewatering
capacily, which may sesult in a lowéred consistency of the broke in couch pil, the
operator is regulating the amount of wales al the inlet of the tumbler, Thetefore, the
tevel control yalve of the couch pit does serve for nothing although it works.

The wet broke from the couch pit sometimes goes into the wire shower pit and is
delivered to the seftling tank, thereby disturbing settlement in the tank and causing
the fluctuation of the basis weighl, ’

Countermeasures

it is recommended {o replace the existing tumbler with a new equipment wilh higher
dewalering performance, such as a vacuum hlter.

White waler —&—‘ -
Magnetic

Magnelic !
solenoid Wates [ Solenoid
valve tank | valve
Oveiflow

Pulper

Currently water volwme is regulated through control of overfllow and valves are
interlocked as follws:

Pulper feed valve opened ----- white water valve closed
Pulper feed valve closed  ----- white water valve opened
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3)

4

5)

However, after flowing of the pulp stock (o the dump chesl, water is poured again
into the pulpes; this does not only cause a variation of the pulp consistency in the
dump chest, but also reduces the consistency.

Countenneasures

Aulomatization of discharge and stop of the pulper operation is recommended by
selting a timer aftes the pulper starts tO operate. The operalos should only take
charge of water feeding, puiper starting and pulp feeding

Refining capacily — Freeness

1t is desirable lo maiatain the bealing depree as it is in consideralion of pinholes,
formation, efc. However, our observation indicates that the refining capacily of the
equipment has already reached its upper limit. In case the production volume js to
be increased, installation of an additional refiner will be required to prevent the
reduction in bealing degree and supporl the propes freeness of the pulp; acquisition
of a adjustable constant-ap disk refiner or conical refiner is advisable, preferably the
fatter from the viewpoint of equipment cost.

Unit ratio of Power consumption

Usually unit ratio of power consumplion becomes high with production of cigarette
papers and other similar ones because of high degree of beating is required. The
unit satio of power consumplion in the Unit Il is 8% higher, compared with the
averagé sale in Japan, This high rale may be attributable to a relatively high temper-
ature of the pulp to be refined from the beginning, but much more (o the insa(fi-
cienl maintepance of the refiner blades.

Counfemeasures

Refiner blades of deluxe refiners should receive moze careful and frequent mainte-

nance. {specifically, burcs of the edge should be removed); such a care in a cycle of
2 o1 3 months for each refiner is advisable,

Variation in filler consislency

A eelatively large variation is observed in solulion consistency of the filler, with
values of 15.9% average, 17.5% Max, and 13.8% Min. The product quality, inctuding
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6)

D

8)

ash content, opacily, elc., is sighificantly affected by the consistency of the filler.
More strict consistency control Is desirable,

Countermeasures

It is secommended 1o set up the standard value of the fitler consistency at 15%+1%
which should be sirictly cbserved,

Ash conlenl and opacity

33 of 59 measured saraples had an ash contenl out of contrel limit; 14 of 22 meas-
ured ‘SILVER BIRD' samples (64%) had an opacily oul of control limil.

Countenmeasures

Our recommendation is more strict enirol on the application of filler; also the
quality of the filler should be reviewed.

Fitler (Catcium Carbonate)

It is nevessary to handle Calcium Carbonatewith care since this is an addilive con-
taining elements affecting the quality of cigaretic papess. Especially, such a kind of
Catcium Carbonate that is characterized by its rapid settlement must be averled in
consideration of pinholes, buming rate, sheet formatlon ash conlenl, opacity and
filler yield, ete. If ciscumstances require the use of local products, positive arrange-
ments w uh a cerlain domeslic products of producers of this chemical is suggested
for improvemeal of the quailty.

Stime

The growth of slime is more aclive whea the waler temperature is between 28°C and
42°C, being mosl activated with the tempesature of 32°C and pH valve of 7.5.
This growth of slime is unavoidable with a cigareite paper machine,

Countermeasures

(1) Use of some slime control agent (Find oul an elTective chemicall)
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(2) Monthly water cleaning and circulation of low consistency bleaching solution
(Cl, 3.5%) or low consistency Caustic Soda solution (5%) through the piping
syslem after the mixing chest.

Circulating proceduse Broke

pulper Prepare 10m? of chemical solution for cleaning

Broke
chest

Mixing
chest

Finish
chest

Machine
chest

Riffter

Circulation for 2 hours.

Selting
fank

Complele cleaning with fresh water after circulation of solution

(3} Weekiy eleaning with water through the piping system after the rifiless.
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6-7-5 Proposed Plan for PM 3 Cigaretie Papers (EAGLE) in Padalarang Plant
1} Custent situation

Pulp mixing (Standard)

NBKP : 85%
Flax T 15%
Caleium Carbonate (imported from Japan) : 27%
Titanium white (T10,) : 3%

PM 3 cigacelle papers in Padalarang plant are made on the basis of the above com-
position of fibess. These papers are said Lo be less soft and thick than those made in
France. This difference seems to be the effect of the calcium carbonate used.

2) Comparison of Calcium Carbonate Types

Calcium a Imported from :
Item carbonate | Indonesia | pan.p (cumrent- French
ly used)
Moisture contenl % 1.0 . 08 0.5
Calcium content % 933 95.8 96.7
Brightness % - 90.5 100.0 94.0
Residue, 200 mesh - 042 0.44 0.02
- 5 min. 60ml 87mt 92int
‘g’ 10 min, 32ml 7Imi 79mi
B 15 min. 27ml 64mi 65m}
2 20 min. 21ml 59ml $Sm}
-§ 25 min. 19ml 52ml 51mt
S | 30min, 7l 46ml 48m
Time (min.})/20ml 21 min. 120 min. 1,440 min.




3)

4)

In the comparison of seltlement, the Calcium Carbonate imported from Japan {cur-
resntly used in the plant) shows almost no dilference from the French one till it
¢lapses 30 minutes, However, the setlling time for 20m? of Calcium Carbonate in-
dicales 3 great difference belween the two products mentioned: $20 minutes with
the Japanese and 1440 minules with the Freach, This big difference comes from the
faci that the French product has very high rate of poses among its particles, and
therefore, very bulky, with less specific gravity and moze sofl, We feel the lightness
of Freach product when it is placed on hand. It is said that this type of Calcium
Carbonate is naturally produced in France and Spain.

Test plan

Assumiag that the Flax currently mixed is substiteied with the LBKP, thal is, only
the LBKP is used as raw malesial , then an amount of Rp. 142,512 is saved in the
cost of pulp. With this saved amount allowed to the use of French CaCo; and if it
cosls Rp. 900/kg or less, an amount of about Rp. 15,297 will be reduced per each
ton of groduct.

Predicted chang of quality

1 Improved softness

2. Bulky paper

3 Higher permeability

4. Higher burning rate

5. Less large-sized and monre small-sized pinholes
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Comparison of Raw Material Cost per 1,000kg, for Cigarette Paper “EAGLE”

Cursent Test phan " Test plan
Raw maferial . Ui prive {Actaal) - {Proposal) 1 _ {Proposal) 2
(RpXg) % Amount {Rp) % Amouat (Rp) % Anount (Rp)

NBKP 574,38 85 488,027 85 488027 - 8s 488,027
LBKP 54225 15 81,318 15 "81L338
FLAX EX 1,235.01 30 123,501
HEMP 2,0056.97 5 100,349
Cost of palp 817 569,365 569,365
CALCIUM CAREONATE
[CzCo, ]

Indonesian 2125

Fepoeted (Fapancee) 3328 216 25,093

France 900 2446 221,400 . 2644 237,560
Titanzum white [Ti0, ] 1,450 284 41,130 284 41,150 1 14,500
Filles 136,215 2625380 252,440

Total cost 242,152 831,945 821,825

*Current miving pioportion is based on 2 record in 1984,

Less Rp. 15,207 for Teut glan (Froposal) 1
Less Rp, 25,327 for Tost plan (Proposal) 2

It is assumied thal the opacity will be improved using the French Calcium Casbonale, therefore,
the test plan 2 proposed may also be feasible.
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Table 6-7-1

Table of Operating Standard for PM 3

Kind of paper Rasis weight
[2/m*)
1 Eagle 24255
2 Golden Bird 25-1253
3 SiherBud 25 255
4 Coklat 25 -255

Mixing ratio of pulp Cateium carbonate
Filling pulp | Consis'ency Freeness Pizment Tw Ash Content | Capacity Remarks
iBKP | LBXP Frax Straw Consistency | Import Home
{%) (%) %) {%) BD kg/batch {H (<32 @i (%) %) (1) (LYY (%3 (%)
85 is ) s 2821 216 15 0 10 11:1 80.5 vp
&5 325 25 200 s ani ios 15 116 174 12 1521 7913
&5 15 200 s 334} 108 15 300 13.5:1% 1113
&5 35 200 3s 3311 15 14%
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Table 6-7-2 Actual Operation Record of PM 3 Cigarette Paper

Kindsof papet Basis weight | Consstency Hiize rati of polp ho.l(‘)dm-e | pgi:,a:;;n ?\O-Zﬁ-‘dmig ?E‘c::::_:r;ﬂ Remasks
NekP { x8xP | Frax Cycling | Relention Freeness Cycling § Retention | 4 s
riugmlc minute
@/m") (%) (%) (%) (%) |(BDxg) _ Lmin) () (BDke/d) | (BDkg) (min) | () (BDXp/d)
Mz $ Golden bizd 2s X 12 8s 125 |25 | 320 X 81 |X 885 | X 339 5,206 300 |X 103X 18 | X 3| 3905 b No. § Cydling
max 360 max 9 max 98 max 35 max 12 max 126 | ax 35 DF 4 Stand
min 3.310 min @ min 83 min 33} min 10 min 103 | min 34
2. No. 2 Cydling
6 Golcn bird 25 X 35 85 125 |25 } 320 |X ez x 1os | x 2322 4,388 320 | X 96 |X 100 X 348] 4608 DF 3 Stand
maxc 3.6 max 11 may 133 max 34 max 10 max 07 | max 43
mia 34 min 8 rin 96 min 30 min & min  §5 | win 31
7 Eazke 25 X 136 83 15 M (X 94| X 14 X 286 1430 320 |X 81X s1s [X m 5,266
mat 345 max 10 max 111 max 30 max 1} mav 120 | max 44
min 320 wmin 9 | min 90 rin 27 min 6 min 6§ | min 27
8 Fagle 25 X 353 | 85 s | 30 X e X w8 | X 18 8,430 3 fx 8s|X 105 X 30 4358
max 3.60 rmax 105 max 2% s, 9 ex 107 §eax M
miz 3.50 mia 105 min 27 yain 8 min 88 fjmin 9
_ Sinw _ _ _ _ ~ N
9 Sihver bird 26 X 346 5 |13 10 320 X 7 X 73 X 339 6,039 320 p. 4 ES [X 916 X 34 5030
mix 3.60 max 80 max 35 max 9 mav 101 | max 35
min 3.0 min 75 min 33 mia 8 min &5 | mia 33
_ Straw _ _ _ _ _ -
19 Siver Bird 26 X 13139 75 15 0 I X 8 X 8 X 324 517 320 X 9 X 192 X N7 4,517
max 3.50 mzx 98 max 33 ot Bl | max 34
mnia 330 min 8% min 32 min 93 | mia 32
¥ Sibver bird 26 X 364 65 5 10 30 |X ¢ X 856 | X 325 5446 120 |x 9 X 9359 (X 1238 4558
rmax 378 max 88 max 313 max 99 max 3)
min 360 rrin §0 min 32 min BS | min 32
12 Siher bird 123 X 335 65 1 10 M |X 8 [ X 865 | X »n 5,327 3 X 9 |X e3|x 325 1815
miw 310 max 917 max 33 maxy %2 | eax 33
rin 3.0 min 50 mia 3 min 87 Ymin 32
15 Goldan bixd 23 X 6 10 30 0o 30 |IX 18| X 908 | X 324 $014 30 |x 86X 99X 36| 4589
max 389 max § max 3k myx M max 9 eax (09 max H
min 3.3 mie 7 min 81 min 30 min 8 wnin 92 min 30
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Table 6-7-3 PM 3 Aclual Operation Data (in 1984)

Consistency
Date Hour
Refining Chest Machine Chesi Head Box
{%) (%) (%)
Mar. 13 14.0 i3 39 0.77
18.0 34 3.7 0.68
24.0 28 317 0.68
3.30 30 3.6 0.66
14 1.30 3.65 4.05 0.84
10.30 35S 4.10 .078
14.30 3.7 40 0.65
17.00 3.2 39 0.64
15 7.15 33 394 0.70
11.30 3.65 4.0 0.71
13.30 342 4.02 0.78
18.30 33 4.15 0.75
21.40 3.65 is 0.68
2440 3.65 4.1 0.72
16 745 336 4.3 0.75
11.45 334 395 0.73
X 345 396 0.72
Max. 37 43 0.84
Min. 28 36 061
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Fig. 6-7-1  Comparison Figures of Cigarette Paper Qualii!y (in 1984)
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Fig. 6-7-2 Comparison Figures of Cigarcile Paper Quality (in 1984)
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Fig. 6-7-3  Comparison Figures of Cigarelte Paper Quality (1984)

(Silver Bird)
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6-8 PM 3 Plantin Unit 11

The PM3 is used exclusively for cigasette paper making. This equipment has been
designed for starting production at St/day, and currently after 9 years from its starfup, its pro-
duction volume reached 101/day theoretically.

Although a rapid technological progress is obseived, it stands somewhat behind
in terms of product quality and production control.

For example, slime control agent is not used while the use of this agent is indis-
pensable for a stable operation, It is recommendable to strictly follow this kind of the require-
menls, since the paper making is pesformed under operating conditions with a large amount of
fillesr mixed and high water temperature. In addition, a constant atfention should be paid to
the pinholes of the cigarette paper, which can only be lessened by upgrading of the filler.

6-81 Machinery and Fquipment; Process Flow

6-82 Personnel

One chief x 3 shifts in 4 groups
5 operators x 3 shifts in 4 groups

6-8-3 OQOperating Conditions
1) Opetation Standard
Reeling: 2,150 mm

Machine speed: 120 — 140 m/min
Basis Weight: 242 — 26z
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chest
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4
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4

tordan
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Pikup press
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2nd press
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Dryers
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x1

x1
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Inline lype

A5kw

Bird iype

Width: 2, 440mm

Unipress lype

Straight through grooved type

1.524mm
Chemical press x 1 sed

Marking press x 1 set

Surface type
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2)

6314

L))

Current situation (See Table 6-8-1 attached):

Cigarette paper operaling efficiency is 93.26% (Average percentage oblained during
‘our study).

EBAGLE ... ... .. ..... Basis weight: 26 gfm? ; machine speed: 120 mfmin
GOLDEN BIRD ......... Basis weight: 26 g/m? ;s rraching speed: 140 mfmin
SILVER BIRD .......... Basisweight: 26 g/m? ;machine speed: 140 mfmin

Qur inspection of the GOLDEN BIRD suiface appearance (with basis weight of
26 gfm?) fecognized 23 spots having an area of 0.3mm? or more of diis, specks
and slime, per m? of the sheel. Such a condition degrades the paper’s appearance
quality.

Problems on Equipment/Operation and Proposed Counlermeasures

Inside walls of the mixing box and the gfiler are not clean, thereby generating
stime, and also the interior of the rotarly screen is very stained. As a whole, as a
machine used exclusively for cigarette paper making, the equipment PM 3 is held too
disty.

Countermeasures:

(1)  Although routine cleaning is carried oul every 10 days, aclually il scems
that the cleaning methed is aot appropriate. With the present state of dists
 and stains it is not enough to clean the equipment with hypochlorite solu-
tion (CaOC12). Our recommendation is to clean the equipment with caustic
soda (NaOH) solution (with 5% of concentration) and then to wash it with

fresh water,

(2)  Since 9 years have passed Trom starlup of the equipment, it is necessary to
canty out a thorough and complete cleaning of the white water piping.

(3) It is also recommended 1o use an appropriale bactericidal agent for ime

control. This is a countermeasure of sheet breaks due to contaminated patis
and the slime generated.
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2)

Wire part:

In the wire parl, it is observed that the couch pil is used in an unsuitable way,
thus causing a vanation in the consistency. When paper is broken on the machine,
the white water under the couch overflows into the pit beaeath the wire and then
it is sent fo the setiling tank Lo be récovered inlo the riffter. Therefore, the white
wales recovered into the seltling tank has a fluctuation of its ¢onsistency, and
this altributes to the fluctuation of the stock consistency in head box.

The overflow from the couch pit is attsibutable to the insufficient capacity of the
tumbler. Furthermore, unnecessary amounts of white and fresh water are delivered

to the couch pit.
Counfermeasures:

(1} To suspend continuous fresh waler showering currently, being performed
for the full width of paper.

Side edges of wire should be showered in a width of about 300 mm each,
and the full width showering should be conducted only whea the sheet breaks
fake place. '

(2) To make a modificalion so that the white water from the couch saveall shall
flow down Lo the wire pil below the wire.

(3 To replace the 100-mesh wire cummently used for the tumbles, with a new
60-mesh one. '

(4)  To control the level in the couch pit before the wet broke is delivered (o the
tumbler.

{5) To install an additional vacown hiter in ordes lo coOver the insullicient ca-
pacily of The tumbler,
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3)

4)

5)

Chemical coafer and marking press:

- In the cigarelte paper making piocess, the paper is coatéd with buraing agent by a

chemical coater and then is marked by a press. It is therfore very important to make
a carcful control of rolls of lhese devices. The build-up of operation supervision
system and a prudential handling of such rolls are indispensable as the stightest ab-
nosmality of the rolls affects the quality of paper.

Countermeasusges:

{1) The coaling roll for the application of busning agent must always be smooth
so that a uniform coating can be performed across the width of paper. It is
recommended fo set vp a mainfenance standard to grind this roll every
3 months,

(2) The marking roll must also be subjecled to the routine cleaning with water.
Wates cleaning of this roll should nol be faifed during the stoppage of the
paper machine. If a backup rol is used, the grinding of the main marking
rolt shall be done every 2 months.

Steam pressure of the diyer:

A low steam pressure is used for the dryers, the steam pressure currently used
being lower than the opetating pressure for steam traps. Whea drain gathers in the
dryers, its load is applied lo the motor and geas, resulling in 2 rouble, and lurther-
more, the pedformance of diyers may be reduced.

Countermeasures:
It is tecommended to establish an effective contro} system of the steam trap, by

building up rouline monitoring and checking lo minimize overload troubles. The
vacuum diainage is very effective for a dryerused with low steam pressuse.

Felt stretch:

The dry fell stretch does not work effectively.
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Countermeasures:

As it is a gravity lype strelch, a constant checking of the strefch weight is necessary
through the observation of felt stretching. .

If 2 constant fell pressure is nol maintained, drying unevenness may be produced
in both machine and cross direclions of paper, and therefore the operating efficiency
in finishing process will be reduced.

Study on the speed at each past:

{Study based on SILVER BIRD brand, 26g/m?)

Part Speed (mfmin)
Wire 137
No.1 press 138
No.2 press 141
No. 1 dryer 144
No.3 dryer 144
No. 5 dryer 144
No.7 diyer 144
Reel 144
Diaw difference 4.86%

There is a draw difference belween the presses and No. 1 dryer (2.1%), but no
draw difference within diyers. Since these pasls concern the drying process and

the wel paper is contracted upon drying, the paper will be bioken in the dryers
if there is a draw difference within dryess.

The equipment is well adjusted with a correct draw.
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b

Use of sealing water in pumps:

Sealing wate¥ into packing gland of pumps is used for protection of punp packings

"and mainfaining Of shaft sleaves. An appropriate amount of water must be poured
into the pump and discharged from the sealing outlet.

* If this sealing water is !apbed at the sealing outlet so as to impede its discharge, the

waler witl run into thie systera, so affecting the consistency of the stock. In addi-
tion, upon the water running inté the system, dirt and foreign ntates resulted from
the wear of packings may be introduced together into the stock, thus the finished
paper will have a lowered quality containing such dirt and (ore¢ign matter.

On the other hand, enlering of pump sealing waler into the stock may result in

" the use of an excess amount of white water, causing 2 loss of eneigy. Then the

amount of stock wasted away will increase and the total pn‘)duclfcﬂ yield wilt be
reduced.

By discharging the sealing waler of the pumps constantly to the sealing outlet, its
volume can be confirmed. This measure may also allow the verification of packing

conditions and the abnormal conditions; if any, of the runners and/or shaft through
obsegvation of the discharge volume.

Shime Formation: Troubles and Corrective Actions

What is time?

“Slime” is a geniesal term for thick and viscous mudfike substance formed by ag-
glomneration of micrborganisms. In the papermaking process, stime is especially
formed in the white water circulating system where the pulp consisteacy is low.
The stime so formed adheres to the system walls, growing up there, and then falls
off therefrom with the flow speed, to be mixed in the stock. This dine, when
mixed in the stock may cauée troubkes such as specks, pinholes, fisheyes, or of-
fensive odor attached to the stock. It may also plug up wire and belt cloth, stain

rolls and contribute to the corrosion of machines and equipment, thereby disturb-
ing the operalion, ' ‘
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2)

)

4)

Slime fosmation

The principal baclesia contsibuting to the multiplication of slime-forming micro-
organisms are unicellular organisms. These sii:ﬁc-forming microorganisms or bactersia
take in saccharides which are wool extracls in the white water and Join with oxygen
to decompose the said saccharides serving as nutrients. Through this decomposition
process they get energy for multiplication. Many of these stimeforming bacteria
have their cells covered by proteins or polysaccharide viscous substances for protec-
tion of their own bjomasses, and because of such a viscosity they agglomerate and
grow rapidly to form slime.

Troubles causable by stime

Usually microbes agglomerate and grow when the number of bactesia becomes more
than 107/ml in the white water and a viscous mudlike subsiance, that is, the slime,
is produced.

The agglomeration of slinie-forming microbes or bactesia makes up mucous mem-
brane layers consisting of viscous proteins and polysaccharides around their cells.
These mucouvs membrane layers stick each other, or adsord talc, clays or other
filless, so that they grow up.

Agglomeration Giowth IDropofi.'
~ _—t = Fisheyes; wire
) :, confamination;

-felt conlamination

\"
LR

Coaditions vader which baclg:ia propagate mosl:
30°C 1 5°C{Bacteria can propagate in high temperature.)

White water pH value: § — 7 (Bacteria psopagale most with thess pH values.)
Stock pH value: 7--8
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3)

6)

7

Relation between the number of bacteria and the period for generauon of fisheyes
and lhe break of web

No. of bacteria No. of days for generation)
mfl of the break of web
10° 20 - 30
10* 7T—14
10° S$—-10
10° 3-5
LA 2-3 |

It is obvious from the above Table that the white water system fefl as ll is without

using any slime control agent allows mulhphcal:on of bactesiz that tesults in trou-
bles.

Conlm_l methods

The multiplication of bacteria as described above can be conlrolled by use of a
slime control agent which will constantly keep the number of bacteria in the white
water al a level of | x 10® or less; or an impact microbicide method can be adopled
to impede the generation and implantation (2dhesion) of stime in the white waler:
these are conlinuous desinfecting treatment by means of some anlibacteyial (ant:-

microbial) chemicals or impact desinfecting treatment by means of some bactericide
(microbicide) chemicals.

For lhoce machines in which slime has already been formead, it is recommended to
anaiyze the relevant bacteria or microbes so that either an antibactenal agent or
bactericide can be selected and used for prevention of further stime formation.,

Actual conditions and problems obseived

The mmng box and rifiter walls of the PM3 aze very stainad, the situation of which
is susceptive to slime formation. Also the intertor of its sotary screen remains

slained. The status of the PM3 is not therefore in a good shape as a cigarelte paper
machane
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38)

Cormeciive actions

Periodical cleanings are carried out every 10 days, however, the aclual conditions
of the PM3 indicate that these cleanings are not implemented effectively. Calcium
hypochlorite (CaOCl,) will not clean up adequately the existing line. It is sequired
to use caustic soda solution (NaOM, with concentration of 5%) and lhen to com-
plete each ¢leaning with water ftushing.

Having passed 9 years of operation, the equipment requires a thorough cleaning/
washing of its whife waler piping sysfem as a whole.

69 Finishing Plant — Unit i

This Section was designed as part of construclion works for the PM3 in 1975, and

is suitable for sortmg operation of high- class papers Ilke cigarelle papérs, _wnth its spacious woirk
area and good natutal hghlmg From the operating wev\.pomt however, cuiting of tissue papers
is not “orked',s;llsfactoniy as yel, producing many papers ¢reased upon cutfing. Also stream-
lining of the work is still to be achieved in handling these products. The increase in production
of products in bobbin is forecast in a near future, and then some bobbin slitters and rewinders
have to be installed. _l'( is recommended to reconsider ihe tayoul of this section at that oppor-

tunily.

691

Qperating Conditions

The double cutter is operated in 2 shifts, and <uls and sorts all 10 rolls of paper

- made on the previous day. The main sorling work is to reject creased pieces of
* papei produced dufing recling and culling. After sorting the quanlity is checked,

and then four sides of paper are trimmed by 2 Guillotine cutter per each 2 reams.
The finished papers are bailed and packed for shipmenl.

692 Problems on finishing process and operation and its counlenneasues

,l)

It is important to keep sheet tension of reels upon cutting, to watch the paper flow
constantly and adjust the said tension according to such a flow.
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2)

A deuble cuiler requirs a special attention to this point; olherwise, creases may
be produced. An effective operation control standard must necessarily be established
as maintaining proper web tension against reels respectively.

Countermeasures:

Upon setiing reels to the unreel stand, a reet with less variation in sheet softness
and without sheet breaks in the reel should be placed on the bottom unreel stand,

A reel with a lot of breaks in it usually has a varialion in moisture content.

Especially, the feeding to worm rolls needs a careful feading adjustment.

Wom Worm
oll 1ol

Waving of the sheel occuts
here when the tension
adjustment is insufficient.

Finish inspection:

The cigarelte papess cumently made contain much slime and dirt, and many foreign
maller, shives and specks mixed in the sheet reducing the producl value. A careful
inspection of finished products is required, and the sheet containing any irregular
and non-conforming defects must be rejected.

Countermeasures:

Some standards for sorting limits should be set up for respective brands. 3t is re-
comniended 10 prepare actual samples showing such standatd sorting limits which
are distinguishable by everyone so as to avoid sorling discrepancies among indivi-
duals in charge of the inspection. These sorling limil samples should include all
those produels which contain foreign matter or residues, dirf, shives and specks,
holes, creases, impeifect marks and any other irvegulasities.
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4)

Layoul of finishing room:

The  existing finishing room has a baling space lovated beiween the sorting table
and the cuifer. The packaging space has, on its both sides, canrying passages where
pieces of packing materials, fragments of pallets, torn vynil sheets and other mis-

- cellaneous things are scallered. These things are taken into the pulper together

with the dry broke for recycling, and therefore, the diy broke has many impuritics,

In addition, the waiting area for delivery frucks is unpaved, and sands, adhered to
fork fifts, enter into the finishing room.

Countermeastres:

- The following corrective actions are suggested:

(1) Tochange the flow in the finishing room. (Refer to the attached Dwg AP 2-7)

(2) To take measures for smooth camriage of semi-finished products after cutting,

taking into consideration the layout for bobbin slitters and rewindess to be
introduced in the future.

To establish a lilofe smooth flow of sorting — baling — packing (casipg) -
shipment so as to ensuré nonentefing of impurities in the dsy broke to be
recycled. '

(3) To defermine the camriage passage for retum broke, which should be kept
clean at al times.

{1) To pave the waiting area for delivery teucks with concrele.

Handling of rejected sheels:

Sometimes fiagments of baiting materials and vynil sheel pieces, efc. are mixed up
with rejected sheels tumed out as a result of culling and sosting inspection. When
these dry brokes are returned to the dissolving palper, the said foreign maller is
also fed to the pulper and causes break of web on the paper machine and also pro-
duces impurities On the paper sutface, thereby detetioraling the quality of paper.
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These rejects to be recycled are temporasily baled and places in the warehouse.
Our observation is thal they are stored in under conditions, being left very dusty
and stained. It is recommended that good care be taken of the slorage place and
also of the way of handling on carriage.

Also it is impoitant o promote and encourage the awareness of operators who
handle the dry broke and to educate those who operale repulpers.

In a papermaking mill, the pioblem of dust and impurities is a peimanent pending
subject, and therefore, should be fackled as a major subject for the entire plant
with constant and positive countermeasures.

I is suggested lo provide a gratings Moot around the repulper for returened brode 213
that dust and impurilies may fall under gratings (duckboards). The gratings or duck-
boards must be cleaned periodically.

E
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6-10 Test and Rescarch Laboratory

‘The labosatory is provided with the minimum measuring devices required although
some of the instruments serve since the inauguration of the plant in 1924 and thereflore too
aged to satisfactosily function, or damaged. Some testess including the opacily tester have
deviations in their indications (for example, the opacily téstes indicales about 6 points higher
than the aclual value). Therefore, il is necessary to make calibsations of these festers with the
standard testess in the Institute of Fibre Technology at Bandong at least once a year.

The laboratory is staffed with 19 pessons; 12 of these 19 wosk in 3 shifls to take
chaige of product testing and repori the test results to the operation site. The temaining 7 per-

sons take charge of test sesearch, prepasation of quality control data and other laboratory works
related to tesling.
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Tesl and Research Laboratory

6-10-%

)
2)

3)
4)
5)
6)
7
8
9)

10)
11)
12)
13)
14)
15)
16)
17)

6-10-2

Testing and Measuring Fquipmen(s
Tensile strengthfesterx] ... ... ............. « ... Toyo Seiki Mfg.
Opacity tester (Photovoltaicdxd . ........_.................. dilte
Brightness tester (common use 6f opacity tester)
Tearingfesferxl ... ... .. ................ sieesenasie TOyo Tester
Moisture tester (Kelte) x1 .. ... ... ... ... .. .. _...... German
Analylicalbalance X3 ... .. .. ... .. . L, ditlo
Balancex2 ......... e e eieeieeeeiiin... Dutch
Paper weighes, 30z x1 '
Paper weigher, 20x20, 1202 x1 : :
Air permeabdility tester (Okentype) x1 ... ... _........... Asahi Seiko
Smoothness tester (conunon use with air permeability tester)
Thicknesslesterx¥ _ ... . .. .. ... ... Dutch
Folding strength tester x1 .. ___ ... ... .. _ .. .. ... .. .. ... ditto
Freemesstesterx1 . ._.... .. .. .. ... .. ... .ToyoSeiki Mig.
Sheetmachine xd ... ... L L. ditlo
Oven x1 '

Electric fumace x1
Humidity-thermometer x1
Mictoscope, x400, x1
Personnel

19 researchers:

3 persons x 3 shifis in 4 groups
7 persons x | shilt
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6-10-3  Operating Conditions

3 persons working per shift conduct quality tests on each solt and submit test re-
poils {6 the operation site; also make check on consistency of chemical additives
including rosin, alum and hNilless.

7 persons working daylime are eagaged in testing, researches and preparation of
qualily control data.

Temperafure and Humidily in Laboratory

: Room Humidity
Month temperature | (average)
(average) °C %
Jan. 250 78
Feb. 260 §0
March
Apiil 266 78
May 25.5 815
June 210 65
July
Aug. 260
Sept. 270 60
Oct. _
Nov. 260 69
Dec. 263 n

Tempesalure: average. .. 26.2°C
Comax........... 27C

Humidily: average ... 73.56%

MEN. .. ... 81.5%
min. ... ... 6007%

6-104  Problems on instrumenls/equipment and operation; proposed countermicasures

1)  Thickness tester:

The gauge is too aged to function properly.

Countermeasures:

It should be replaced with a new one.
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2)

3)

1)

Folding strength tester;

It is aged and damaged.
Countenmeasures

It should be seplaced with a new one.
Sheet machine:

The body is sound, but its wire is damaged and a substifufe wire is used. 1€ is dil-
ficult to make test sheets with this machine (it is impossible to make a flat sheel).

Counlermeasures:
It is recommended to purchase a spase machine,
Qpacity tester (Brightness tester):

The tester has a problem in its precision because no calibration has been made since
1976. Comparison of Measurements of Padalarang Samples.

Htem Opacity
Brand Meas'd. in | Meas'd.in Meas’d.in { Measd. in
Padalarang Japan Padalarang Japan
EAGLE 3343 175 980 91.0
GOLDEN BIRD 78.29 2.5 97.0 88.3
SILVER BIRD 72.24 665 940 838.0

As shown above, measured values in Padalarang ase nearly 6 — 7 points highzr than
those measured by us in Japan for both opacily and brightness. The tester has a
reference plate stained and turned into yetlow.
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Cauntermeasures:

Calibiation and repair of the reference plate after collating of (he tester with the
standard instruments in the Institute of Fibre Technology, Bandung.

5} All other measuring equipments and melers require yearly collating and checkup
at the said Institute.

6) Conditioning of measusing room:
Both the tempemluré. (26°C average) and the humidity (73.56% average) are too
deviated from normal measuring conditions, namely, (emperature at 20°C and

humidity of 65%. H is advisable to install an air-conditioning system in the future.

7) Use of a porosity mefer secommended:
Cumenily the plant’s cigarclte papers are tested by an air pesmeabilily tester, with
measured values of air permeabilily expsessed in sccondsf100cc. Indication by

porosity expressed in mi/min is more appropriale.

Comparison of Test Values

Sample
\J ¥ -

Teer wNo. 1 No. 2
Bendzen tester

et . 170 — 200 -
{Bandong Instilute) mYmin 300 — 360
Emigliner (}apan) mlfmin 113 - 132 116 - 232
Air permeability tester |s2¢ [110m) 60 - 175 27 — 46

Even with a difference between test values, it is recommended that a tester of the
same lype with the Bendzen tester owned by the institute of Fibre Technology in

Bandung be used.
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6-11 Boiler Section

1} Both the Lancashire Model, flue-lype boiler, which were constructed in 3922, the

2)

3

same year of the company’s foundation, and smoke tube-lype boiler for the marine
instalted additionally 10 years later, are siill in operation, fullilling their fuaction in
paper production.

There are presently four boilers, including a water {ube-type, package boiter instal-
led at the time of an cxpansion of PM 3, which can meet capacily requirements, as
well as, structural requirements for periodical inspection. These ﬂue—lypé and smoke
tube-lype boilers have, however, very low heat efficiency.

Dusing the past couple of years, oil prices in Indonesia, which is an oil producing
country, have also been soaring. Fuel oil is no exception to this lendéncy, and its
price is rockeling up to 200 Rpfton in 1984 from 1983’s 125 Rp/ton. (Source:
“Handbook of Indonesia’™ — 1983 Edition, published by JETRO, and other infor-
malion oblained by inquiry).

Uader the circumsiances as they are, steam production cost in factory stands, on an
average, at as high as 21,670 Rp/fton, becoming the major factor in boosling up total
production cosl.

In case of a recent water tube boiler use, this cost is estimaled, in average, at 16,000
Rp/fton, when evaporation faclor is taken into consideration. Assuming the volume
of steam generation al 150 fd, an estimated loss will amount to 850,500 Rp/fd. On
the basis of 300 operation days, a simple profit of 250 million Rpfyear will be
sealized. Thus this section promises a very large investment effect.
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6-11-1 The Present State of the Existing Equipment
1) Equipment Capacity and Oil Consumption
Lancashire No. } dkgfem? x 2.5 i/h, 1049/t
Lancashire No. 2 dkgfem? x 2.5 ifh, 1038/t
LV (Smoke Tube) 4kgfem? x 2.5 t/h, 1032/t
KURE (Water Tube) 10kgfem? x 2.0 tfh, 878/t

2)  Supply-Consumption Balance

LANCNo. 1 | | pLaNe No.2 LVW KURE
2.5 tfh 2.51/h 2.5 tfh 2.0 t/h
! Y 4 \ t
3.3 t/h 2.2t/h 1.3 tfh 1.8 tjh
¥ v
Pulp Plant PM 1 PM 2 PM 3
LSdx61/d 124dx381t  S1fdx38u1=  104dx 4.3t
x6tft=54/d =456 tfd 304 1fd =43 1/d
Supply Capacily Tolal of 4 boilers: 228 1fd Total of 3 boilers: 180 or 168 t/d

On the consumption side, 173 t/d steam is required, in average, under nomal pro-
duction condition.

On this basis, with combustion of 3 boiless, there may be some fear of pressure fald

at peak times of the pulp planl'opemlion. This will, howevet, be sufficiently taken
care of by the KURE boiler which is capable of good follow-up pesformance.
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3) Sofiened Water Supply Fquipment

1))

(2)

Condensate Recovery Percentage

According to an information we have obtained, the mill's present average

recovery percentage is about 3(¥b, needing the supply of softencd fresh water
at the sate of 4 tfh.

On the assumplion that there is no leakage loss on lines and process, the
fellowing points may be assured from the total steam consumption of 173 tfd
(in average).

173-4x24 « 100 = 44.5% (Condensate recovery percentage from the enlire

system)

Os, cxcluding the quantity of unrecovesable condensate for cooking purposes,
we oblain

73-54-(4-54/24)x24 '
173-34-(-34/2A028 00 =64.9% _
173-54 ~ from paper machines only)

{Condensale recovery percentage

Presupposing that the supply of softened fresh water at the rate of 4 tfhis
a fact, therefore, it is ctear from the above that the actual recovery perentage
is not 30%, bul 45% in relation to the entire system, or, 65% in relation to
paper making machines from which alone condensate is recoverable. Admit-
ting that these values are on the low side, that may be considered possibly
reasonable ones, if leakage from piping installations is taken into considera-
tion.

Water Softening Plani

The existing water softening plant, which was installed simultancously with
the additional installation of PM 3 in 'I975, has a cépacij;é of 10 t/h. Consider-
ing the custent supply rate of softened fresh water at 4 ([_il, this is a low rate
of operation.

6-134



6-11-2 Operators and Process control

1) The “3 operatorsfshift X 4 groups, 3 shifts per day” system is adop{ed. The opera-
toss mainly take care of the operation and maintenance of boiler equipment, but

they are nol in charge of maintenance of steam supply piping system or expendable
equipment.

2) They arc nol keen to exeicise heal conirol as daily routine such as by being pre-
pared for peak load, unexpected shutdown, elc., or, maintaining boiler pressure,
stabilzing thermal efficiency, etc.

3) When the milt’s !ﬁgh steam cost is considered, they scem to lack in posilive pos-

fure with regard to maintenance or improvement of boiles thermal efficency.

For example, the water tube boiler additionally installed in 1975, already began to
show a fall in peiformance at the rate of 78 in terms of liter oilfton steam.

Noles) Newbodder ... .. ... ... .. ....... 802 oil {ton steam
The existing KURE Boiter. .............. 372 oil/ton steam

4) No contro! is praclised on combustion gas. There is an Ossat gas analyzing apparatus
at site, but it is not utilized.

5) It is desired to incorporate QC circle system, ete. at job sites, discuss concrete
measures to improve thermal efficiency, eahance “cost-down mind™, among others.

6-11-3 Situation of Operation
1} Fuel Oit Constmption Rate per Unit Volume of Steam
(1) Fig. 6-11-1 shows developments of [uel oil consumption rates in 6 years,
boiles unit respectively. With the sole exception of “KURE”, which stands

at 87Rf¢, and other boilers stand at 104 &1

(2} The 77 kgft (80 x 0.96) litft, the Fig. shows the fuel oit consumplion sate
by aup-to-dale waler tube-type boiler.

In this case, evaporation factor (steam tonfoil ton) works out as follows:—
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2)

3)

1.000/80 x 0.96 = 13.0 tft
The value for the three boiless in the Padaratang Mill works out as follows: —

3,000/104 x 0.96 = 10.0 t/

Unit Ratio of Steam at Individual Plant

)

(2)

)

Fig. 6-11-2 shows past record of unit satio of steam at individual plant in
6 years.

The horizonlat hines in the Fig. (4.5, 3.5 and 4.0 #t) show average expected
values. These lines show the target values which are considered allainable by
somie measures for improvement.

Unit ratios of the pulp plant range from 4.5 to 6.0 t/t. Tﬁis is mainly attsi-
butable Lo steam leakage caused by faulty sealing at digester charging poslt.

Another conisibuting factor is increased consumption of steam to raise
temperaiure in onrder to compensale cooling of stand-by boi!ers, caused by
prolonged digesting cycle, as well as, cooling of the temperature of chemicals.
This may also be conceined i\'ilh the problem of relative compa'rison belween
given steam consumplion and tons of finished pulp varying according {o the
pulp yield due Lo spoiled quality of raw straw.
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Unit Ratio [Steam Ton/Ton Pulp or Paper]

Fig. 6-11-2 Unit Ratio of Steam Consuription at Individual Plant in 6 Years
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6-11-4 Problems and Cosrective Measures Concerning Equipment and Operaiion
1)  Problems Concerning Equipment
(1) Flue-Type and Smoke Tube-Type Boiters
Too low thermal efficiency causes waste of costly fuel oil

As against 85% thermal efficiency attained by an up-to-date water tube boiler,
the current efficiency of the mill stands at as low as 63%.

2) Steam Leakage from Pulp Plant Digester

Al present, sleam is not only discharged waste-fully, but also it takes time to

raise pressure and temperature, resulting in higher consumption ratio.
2} Pioblems Concerning Operation

(1) Vigorous Practice of Heal Control
Analyses of purchased heavy oil, flue gas, efc. shall ba made with a view to
adjusting the required volume of combustion air supply. A switable structure
to this end must be formulated,

(2} Vigorous Practice of Daily Check on Steam Consumplion Side
The situation on the steam consumption side including digester, paper
machines, elc,, is not sulficiently grasped. Besides, no aclion is taken to cope
with any such findings.

3) Countermeasure

(1) Puschase one unit of tdkglem? x 14 FfH water tube boiler, with a view 1o
improving steam production cost.

(2) In order to economize in steam consumplion, caresy out modification of
digester charging poil.,
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6-12 Efectric Section
6-12-3  Qutline of Electric Equipment

1) The power consumplion of this mill is about 13,000M\Yh per anaum and most
of it is purchased power supplied from a subslation of the Eleciric Power Cospora-
tion (P.L.N.) about 150m far from the 6kV receiving distsibulion center of the
mill, and besides, about 0.2MWh per annum is supplied as emergency power with
its own Diesel generators (275 kVA 3 uaits).

The purchased power is received in 6kV,' stepped down to 38GY at 3 transformer
rooms in the premises, and distributed to the respective loads. (refer to Fig. 6-12-1)

2) The loads are approximately as follows.

Unit ] (Pulp plant, PM | and PM 2) 214 motors 2,300 kW

Unit H (PM3) 110 motors 1,270kW and Sectional drive 12 seclions (helpers 2) 130kW

Sectional drive 12 sactions (helpers 2) 130kW

For the equipmeat of Unil I, the electrical equipment was parlially renewed at the
time of the rehabilitalion work in 1973 and the expansion work of PM3 in 1975,
bul most of the other equipment are S0~ 60 years old and some of the equipment
are necessary fo be renewed lor safely,

3) Due to the increased price of the fuzl oil, the Diesel generators were swilched from
regular use to emergeacy uvse in 1980 and they were started 8 times in 1983 and the
generaled energy is small at 1930kW. This is becauss the own genesation cost is
higher (101 Rp/k\WWh} than the purchased power rate (69 Rp/kWh) €as of March,
1934).

6-12-2 Problems in Operation and Counfermeasuses
1} Service interruption of P.L.N. and instanlaneous vollage drop

Presenlly the opveation efficiency bhas been reduced due o power {rouble by
aboul 1% of the produclion.

6-140



The power sovrce (rouble mainly cosists of power failure and instantancous voltage
drop due lo natural phenomiena such as thunderbolt, although the powee failuge
related to the bad power supply situation of the P.L.N. and the expansion work of
the transmission system (to be completed in 1988) is also included.

"The scheduled power stoppage with nofification is almost none and most of the
power failures occur suddenly and are uncontrollable, and therefore, the power
supply has low reliability as the power source for the manufaciure of pulp and
paper.

‘(l) Service interruption of P.L.N.

The frequency of power failutes and the total time of poweér failure due to

“opening of the breaker for power receiving ase shown in Table 6-12-1. That
is they are as follows.

r Year Total frequency Total time
1982 42 | zam
1983 410 29.2h

(2) . Instaniancous voltage drop of P.L.N.

Openation stops of Unit Il due to instantaneous voltage drop in 1983 are
shown in Table 6-12-2 (quoted from the data prepared by PPM).
That is, they are as follows.

PM3 - 50 times
Stock preparation 40 times
Air compressor only 2 limes
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The number of stops of 50 times for PM 3 include 40 times of the
stoppage for slock preparation, at the same time. The number of stops for
paper machine only was 10 times.

In seems that they include the siops due to tripping of lhe contactos for
distribulion in the field while the breaker for power receiving is opened and
those due lo apening of the breaker for power receiving caused by the under-
voltage relay, and the air compressor only seems (o mean the opening of the
electromagnetic contactor only of the motor.

Countesmeasures

Most of the power failures of the P.L.N. are caused by the natural phenomena
such as thunderbolts occurring in various places and it is impossible to counter
these failures.

The instantaneous voltage drop may be pastially coped with by adding a
delay release circuit (the circuit is retained for ¥ — 3 seconds by means of
the capacitor connecled in paraliel to the operating coil) to the hightension
magnelic conltactor for power fransformers to the PM 3 and stock prepara-
tion etc., bul is only effective when a similar circuil is added to the low-

fension magnetic contaciors for all the molors necessary for Lhe operalion.

Therefore, it is necessary to investigate and analyze in more detail the con-

tents of the voltage drop before taking a propes step.

Ordinary values of the release voltage for the electromagnetic contactor and
switch are shown below. '

Type % of rated vollage Time (ms)
1ligh-tension mag_ﬁEli"c‘ o 4565 15 — S0 T
conlactor :

Low-teasion electro-
magnetic contactos 45 - 63 1030

Auxiliary relay 35-60 5-40
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The set value of the undervoltage relay used for the breaker for power receiv-
ing is presently fap 80V dial 4 and operates with the time limit of 2.8 seconds
at the time of novoltage. (See Fig. 6-12-2 Characteristic Curve.)
Therefore, before this relay operates, the aforementioned load side swileh
is already opened. '

The resetting operation of the breaker for power receiving and high-tension
contaclor opened by the voltage drop is manual and in order to mect the
time Joss, the sct value of the undervolizge relay of the breaker for power
receiving can be changed, for example to maximum 10 for the dial {opera-
tion with the time hmit of 3.7 scconds at the lime of no-vollage).

2) Driving Equipment for PMi and PM2

1)

)

Presently the driving equipmient for both papes machines are cone pulley, belt
driving method or line shaft driving method using wound-rolor induction
motors (45kW} (50 -- 60 years old), and the Belt shifters are also the primitive
manual field operation type without speed feedback control system.

There is play due to wear in many places and the operating speed is unstable
being directly affected by the voltage Nuctuation and the operation depends

on the intvition and experience of the operator.

Countermeasures

In order to improve the qualily of paper, incivase the production and increase

the accuracy of speed control, they should be replaced partially or totally
with new driving equipment.

PMI:

Sectional diive equipment (8 seclions) with Thyristor Reonard Control sys-
tem using DC motors should be adopted.

—  Spead control accuracy 10.5%
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—  with digital line speed meter

PM2:

Sectional drive cquipment of 2 sections for suction couch {new instaltation)
and for old line shaft, with thyiistor Reonard Conirol system using DC
molors should be adopted. :

—  Remote contro} of Belt shilters
—  with digital line specd meter

3) Deterioration of substation equipment for Unit 1

1

(2)

Power transfonmer

The old subsiation (Electric Power Center) has 4 transformers, cut of which
3 transformess of SOOKVA (voliage ratio 5850, 5550/390V) were produced in
1921 — 1931 and secenily they are seceiving detailed inspection and mainiea-
ance by the manufacturer at the rate of about once in § years, but if is con-
sidered that the insulators are deleriorated and it is necessary to renew the

insulators.
(Countermeasures)

it should give a problem of careful considesation to cany out the overhaul
including renewal of the insulating materials of the present transfommers
as one of the measurement, bul il is necessary long time stoppage for execu-
tion of working in view of the impoilance of reliability of the power trans-
formers and also from the view point of energy saving, it is preferable to
renew the transformers. The capacity should be S00kVA for 3 unils.

The remaining one transfornter of 630kVA is reated from P.LN. The rent
ischeap at 90,415 RP/month and it should be used in the future, {00.

Breakes

The breakers on the primary side of the power transformess in the preceding
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.4)

5)

6)

clause is of manually operated oil type with the short-curgent capacily 1.5kA,
rated voltage 12kV and rated current 200A and the breaking capacity is small.

And it is old type which was installed al the same time when the power trans-
former was installed.

{Countermeasures)

The use of the breakes is conlinued bul the disconnecting switch on ifs
primay side should be replaced with the power fuse {ype disconnecling
switch.

The foad of the DC motor of No. 2 dryer group of PM3 is too big. As shown in

Table 6-12-7 (1), it sonetimes exceeds the raling current,
Comparison with Table 6-12-7-F (2) of the data at the time of tral run
reveals that the speed has been increased but the load characteristics of the dryer

are such that the load current should not increase so much if condition of drainage is
in good situation.

{Countermeasures)

It scems necessary to improve the machinery and equipment and to normalize the
drainage.

Failure of air conditioner for PM3 sectional drive electrical room
Oul of 2 wall lype air conditioness of 1,440 k¢al/h for cooling the thyristor control
panels, one has been removed and the other has lost most of the cooling capacily,

and the doors, windows and froat doors of the panels have been opened.

It is necessary lo service or renew them as soon as possible in order to pievent dust
and to protect the semiconductor parts.

Impropet envitonment for wall type switch group of Unit |

The wall mounted switchesin the bleaching plant are located near the pit generaling
a vapor and the eavirormenl for the electrical equipment is bad.
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{Counfermeasures)
It is necessary to refocate the swilches to a place with go6d en:.'ironmenl in the
future. As a makeshift measure, it is necessary {0 secure a space of 1.5m in front of
the switches and 1o install toof, cover or fence {0 prevent splashing. -

7)  Bisd poltution in transformer room for Unit |
Many birds (swallows) are flying in the building of this mifl and they come into
the transformer soom and drop droppings and nest materials on the insulafors of
breakers, transformers and bus bars, and there is a fear of insulation failure leading
to earthing or short-circuit accidents of the bus bars.
{Countermeasures)
It is necessary to install doors and nets.

8) Lack of safely measures for open-type molors for Unit 1

Some of the open-lype motoss are seen with charging parl exposed. Protection is
required against moisture and for safely reason.

6-12-3 Problems of Control of Electric Power and Countermeasures
1} Contract Demand

The present conftract demand is 3,120kVA and enough for actual maximum power
demand that is about 2,600k VA.

Since the estimated maximum power increase due to the renovation work is about
210KV A, it seems unnecessary lo increase the contract demand.

{Countermeasures)

It is desirable to install a demand meter and supeivise the demand.
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2)

3)

Improvement plan for purchased power voliage

“The problein to in¢rease the voltage from 6kV to 20kV already existed at the time

of PM 3 expansion.

At that time when the power consumplion was small, it was possible to connect
to 6kV system through the negotiations with P.LN. Due to the recent incsease in
power demand, P.L.N. is gradually promoting a change to 20kV system.

For this mill, too, it is necessary to consider a switch to 20kV system or 70kV
system, and al the present rate of powes consumplion, the 20kV system will be
enough. But since the PM4 expansion is planned in the near fulure, the lotal power
consumption at the time showld be calculated and the 70KV system should be
adopted instead of investing now.

Power-factor improvement

‘The discount system for the power-factor is not adopted by P.L.N., but when the
power factor becomes less than 80%, extra chargés must be paid. The charges “x”
can be oblained by the following formula.

“X"=[B-075(A14A2)) x (AV-T1 + A2ZT2)KAL + A2)
Whese: B: Used kVarh
Al:  Used XWhin WBP zone (18:00 — 22:00)
A2:  Used XWh in LWBP zone (22:00 — 18:00)

Ti:  Altime rate 926.50 Rp/kWh
T2: A2lime rate 60.5 Rpjkivh

Since the presanl power lactor does not become less than 807% (minimum 823
according to the data for December 1983, normally 86 — 90%), it is impossible to
reduce the cost by improving the power faclor.
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4) Electric charge by time zone

5)

According to separate Fig. 6-12-3 Day's Load Curve, the load in the WBP zone
is shightly small, and it is possible to reduce the cost by further redu-:lipn of the
use of power in this zone.

{Countermeasures)

{1) It should be applied to the time for wire cleaning of machine and felt ¢lean-
ing.

{Finishing yield and paper reeling efficiency can be improved by such clean-
ings)

(2) H should be applicd to the cutter knife replacement, elc. by stopping the
straw cuiter and belt conveyor, ele.

Example: I SOkW is reduced, the following will be saved. _
50kW x (96.50 — 60.50) Rp x 4hrx 300d = 2,160,000 Rp/Y

Power consumption rate per unil of produstion

The unit ratio of power consumplion in 6 years from 1978 are shown in Table
6-12-5 and such sates by grades (budget values for 1984) in plant Table 6-12-6.

The unit ratio of power consumplion by division in the past 3 years are as follows.

Pulp Unit | Unit 1]
This mill 534 kWhfton 841 kWh/ton 2,434%Wh/ton
Factory for , . _
COmparison - *1 1,339 kWh{ton 2 2,245%Whfton

*1: Factory A of H company in Japan

Average for tecent cear
*2: Faclory B of H company in Japan ] & tenione y
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6}

7)

After the renovation work, an inciease of average power aboul 20kWh is expected

--.for Unit 1, bul the total value is less than thal for the mifl for comparison and there

is no problem in particular.

In the case of Unit I, the impr;n_'emenl éan be made through the adoption of DDR
as the refining equipment.

But in the manufacture of thin paper and Spi-cially paper, the unit ratio of power
consumplion is normally high on the average and theze is no problem.

Comparison in cost beiween purchased power and own generated power

The Power generated in this mill is now used for emergency and the cost is ap-

proximately as follows.

The values were oblained from the person in charge dusing the local sutvey.

Fuel consumgption: 0_33£j£§$’h

Fuelcost: 200Rp;® 66 Rp/kWh
Lubricating oil cost

Maintenance cosl :I— 35 Rp/kWh
Labor cost

Therefore, it comes te 101 Rp/k\Wh.

On the other hand the purchased power is 73.72Rp/kWh on the basis of the PPM
budget for 1984 and this is cheaper than the own generalion,

Indications of instruments and control data

- In many cases the indications of the instruments installed on the distribution pancl
-in the Unit | electric power cenler are different from the measured values,

The following tablk shows the results of the actual measurements made with a multi-

tester (meastring accuracy 0.3%) and clampin ammeter (measuring accuracy aboul

1%).
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8)

Transformer No. Primaryfsecondary Indication . Measured value
No. 1 Secondaryvoltage | 404V 404V
Secondary current 380A T 360 - 370A
No. 2 Secondary voltage 3‘85\’ 7 405V
Secondafy current 300A 250 — 260A
No. 3 Secondary voltage it 406 — 408V
Primary current 13.5A 200
No. 4 . Secondary current oAqov | 407V
Secondary voltage
L ASEEOE;QEEY currenl 530A ~ 513A

It is a problem that these are the instruments used for conkrolling the electric ener-
gy . : _

{Countermeasures)

Necessary insliuments should be purchased and installed and it is necessary to
calibiate the indicators at least once a year. :

Because of the absence of the walt-hour meter, the electnic éneigy is calcutated on
basis of the indications of the above indicators every hour and is used as the cost
control data.

{Counlesmeasures)

Watt-hour melers for enesgy consumption contzol should be provided.

Control of power faclos

There are 300kVA x 2 banks in the 6kV receiving distribution center and 380V
25kVA x 10 capacitors in the Unit | electric power center; and the ONJOFF oper-

ation is 1o be made manually. The electric power center has no power-faclor meter.

(Counlermeasures)

It is recommended that a power-factor meter and avtomatic power-factor controller
be purchased and installed in the Unit § electric power center
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6':12'4 Problems with Qrganization and Equipment Confrol and Counfermeasures

1} Ogsganpization

2)

The psesent personnel organization is as follows and il seems reasonable for the
present sitvation.

— Worker: 2for PM | & 2 section, 1 for PM 3 section, 1 chief each
- Maintenance 3, worker 2, staff 2, design {including ins!rum_mlalion) |
- Sfagger 1

'Thc ai'emge age is 36.7 and there are 6 high school graduates and the remaining are
middle school and elemeatary school graduates, and many of them have long service.
It may be a good idea to temposarily increase the maintenance workess to stress

the productive nniaintenance by nieans of gathering the workers grouping now inlo
two as Unit I & IF, to omil their sectionalism.

Maintenance

A maintenance syslem exists but the standardization and planning are not done.
The so-called “Plan-Do-Check-Action™ is lacking.

‘the follo“ing points are problems.
(1) Check list and patrol method are imperfect.

(2) Thea operation standard for overhaul, testing method, etc. of equipment and
job standard for revamping work, ¢tc. are not propeily prepared.

(3) Ledgess such as motor kedger and transformer kdger do not exist, and no
conlrol is made of the equipment by means of the control numbers.

(1) DPrawings for maintenance (such as single-ling diagiam, Mow charl and wiring
diagram) are lacking and no correction is made after revamping.

(5) Necessary testing and checking equipment and tecorder, €tc. are not equipped.

6-151



(6)

1)

Housekeeping and filing are genesally inadequate. Especially {61 spare parls
and drawings.

They have no diying oven used for drymg the motor with deteriorated insula-
tion after changing the winding of the busat molor angd the drymg is done
by putting electric lamp in a cardboard enclosure.

It is necessary (o have a drymg companmenl which can accommodate a
1 10kW class molor.

The maintenance control cannot be genesalized am_iri"l is impoirtant to ac-
cumulate improvements suitable for each mill, but the foliowi_ng will describe
the basic ites.

3) Ceontrol method

As a shori-fesm control 1arget, a targel by values should be sef.

>

1

(2)

The occuirence of dowalime of electrical equipment should be controlled.
Reduction of equipment maintenance ¢osl (cost minimization).
Priority should be placed on A.

The equipment should be ranked in accordance ‘with the‘deglee of imposi-
ance. In consideration of the produchon safely, environment and mainten-
ance whea the equipment is broken dov.n the follmnng 3 classifications
should be used.

a2 = lmporlant P.M.
b =P P.M. = Preventive maintenance
¢ =BM. B.M. = Breakdown mainfenance

Inspection and repais
They shoul be divided into daily inspection (times/day), periodical inspee-
tion (timesfweek or month) and detailed inSpecliori (times}year - limes{4

years), and the quanlitative measurement should be conducted with measur-
ing instruments as required.
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4)

RN &)

Especially fmporiant i$ the tendency conirod of §asulation resistance, load

~ current, vibration and tempéralure,

The check points, criferia, methods and implementation cycles should be
clearly indicated in the check sheet (it is necessary to review it about once
in a year).

The important point for the delaited inspection is to plan it 1o match the

scheduted shutdown of the plant {at the time of wire change or shutdown).

In ordér to achieve a complele individual control of the ¢quipment, the equip-

“ment ledger should be prepared and nécessary data such as control No., in-

spection method, cycle and flow should be wrilten in it.

I{ this ledger is also used asa history ledger recording the details of the repair
and fai!uie; il is easy {o unify the control of plan and do.

The action plan for each person should be made monthly on basis of the

maintenance records of the previous month, production plan and condilions
of equipment,

Countermeasuses against aged deterioration

Grasping the conditions of detesioration periodically and refeming to the
information from the manufaclurers and the past records, renewal of the
deteriorated patts or equipment should be planned, and in such a case the
prepasation should be started very early in view of the delivery lime of the
parts (especially non-availabitity of imported parls may happen due to dis-
continuation ‘of the manufacture). When the equipment is renewed, it is
necessary lo consides the impiovement always.

Countermeasute against failure

The contents of the failure must be analyzed and proper steps must be taken,
otherwise the same failure will occur again.
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1)

3)

If any investigalion pesiod is required for a measure, it is convenient to
record the contents in a dedicaled casd togelher with the scheduled dale
for completion of the measure until the problem is solved so that the monthly
progress ¢an be checked.

Control of spare parts

When a catastrophic failure occurs, it is necessary to minimize the effect on the
operation by taking proper and prompt steps.

4}

2)

3)

In order to eliminale the shorfage of the parts and to minimize the time
to search them, it is necessary to conduct an efficient control of the stock
amount, ordesing dates and quantily ordered of the necessary parts obtain-
ing the cooperation from the pesson in charge of purchasing.

Fos the imporfant equipment which often causes trouble, it is helpful to
provide the iobsi[é (where 3-shilt pessons ate stationed such as control room
and substation) with the tools, drawings, spate parts and past cases of trouble-
shooting which are :e(_;uixed for the maintenance.

In o1der 1o prevent the delerioration of the spare parts in storage, they must
be put in pladic bags or given rusipreventive treatment before storing so
that they may be used at any time. The insutation measurement of the spase
maotors, elc. should be periodically performed.

Conitol of tools and measuring instruments

it is advissble to put fixed Nos. on the equipment (0 be controlled and also the
name Nos. oa the storing shelfl provided with partition plates and for the user to
put his nameplate on the stored place.

The tools are measuring inststuments now in possession are shown in Table 6-12-8.
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6) Education and Training

n

6-12-5

1)

(1)  The miceting for all the membess on improvement centesing on the O)T and
~ the meeling for stafl and chiefs and higher echelons should be held at least
once a month.”
(2) 1n order to given basic education, the employees should be seat to P.L.N,
manufacturess and educational institutions such as schooel and faboratory,
as required, or outside lecturess should be invited.
€3) Visit to other factories and practical education
(1)  O3T educalion to be given at the mill by manufactures’ engineess or electrical

technicians engaged in the paper making. Espevially important is the upbringing of

- the engineers for equipment improvement, work design, supervision and inspection

for acceptance, and then the upbringing of the engineess for maintenance technique.
The education in the company should be planned and implemented mainly by these

engineess for the levelup of all the membess.

Maintenance cost

The tofal maintenance cost for electrical equipment and instrumentation in 1983
was 70 — 80 miltion Rp, about 1% of the tumnoves.

The average of this figure is to be about 1.5%, and the maintenance efliciency
shoud be furthes enhanced through the positive investment in the sparcs and cont-
eolding instruments.

Countermeasures

Etectrical equipment and measuring instruments

The tecommended ekectrical apparatus to be purchased are shown in 3) and the re-

conmended maintenance instrunieats to be purchased in 4) and the improvement
should be made through the purchase of these apparatus and instruments.
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2)

3y’

Maintenance control

‘Modernization shoukl be promoted through the introduction of the afest main-

tenance conteol technology. That is, the education and tizining iatched with the
level of the trainces should be given through the actual business. '

Recommended electrical apparatus to be purchased

(1)

(2)

(3)

1)

Countermeasures against deterioration

-1 Power transformer

~ Unit I substation 3¢ SO0KVA 6kV/380V 3 scls

-2 High-tension powerfuse type disconnecting swilch 3 x 3 sels

Improvement in powers use
— Power-factor meter and power-factor conlroller with accessories.

Controlting instruments

— Integrating demand meter for Unit 1 5 sets
with pofential lransformer and current fransfonner

Recommended instruments for maintenance (o be parchased

Spare motors 1 sel. See the following page.
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Spare Motor List

Xind aw) | P Type[Frame Mike Use . Q. [Mark
0035 |2 Dautlz Cuiter Vabrator 4 o
0.2 2 Doutie Cotter Ol Pump 0
125.86: 1 ~ '

Cyclo Motor 075 4 HAMIS3 37.9%:1 SMTM. | Boley Ron t | o
I. Motor 3.7 1 FEVQ-S{FEV-5-212M YSXW | Dratn Pump 3 |{o
I Motor 37 a | FEQFENIIV vskw | superctone 1| o
1. Motos 75 4 FEF[FE-3323 YSKW | Wxite Water Pump 2 {x
1. Motor 7.5 4 | FERFELS131MD YSKW | Cooling Fan (DCM) 1 | o

'y Motor 7.5 & YEKW Piefines . 2 (4]
1 Motor it 4 FET/FEIG0M YSKW Stock Pump 3 (¢]
3. Moior 15 4 FEF/FEIG0L YSKW { - Stock Pump 2 |o
1. Motor 125 1 FEF{FE180M YSKW | Such Feit 3 | o
1. Motor 5 6 BDK{éﬁ-IéOSC YSKW Yacium Pump 4 o
L Motos 25 6 BDVR-/BDVASFX YSKW | Blydre Pulper 3 {o

V5. Motor X s FELF-1] ¢ VEOMN YSKW | Wire Shake 1 Jo

0.75 YSKW | ©andy Roll 1 {o
BC. Motor 32 YSXw | 1D, 20, 3D 3 | x
(¥ YSKkw | cp, BS ? | x
2.5 YSKW | 4D, R 2 | x
n ¥HKW MP, WR. 2 x
14 YSEW | Swe P, 20 2 | x
7] VSKW | Suct Couch, WD 2 | x
G oe 5.8 1130 VKW o

Note: Mk Q: Numbig of Moler opeiated
Mark O Tote Neaded
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4) Maintenance Instruments Recommended for Purchase

{1) Portable recorder _ 100 mm width 2 pen Fset
Wigh current probe S{50f100A
250/500/1000A
() Module checker et
Made by YASUKAWA
(3) Low resistant measuring device YEW 2769 1 unit
Double bridge :
{4) Hard tachometer 0 to 20,000 r.p.m. ipc
’ ONG-HT340
{5) Synchsoscope 2 seclors S50 MHZ 1 sl
{6) Poriabl: wattmeter YEW 2042 3¢ 1 set
{7) Portable AC ammeter (To be anangéd by PPM) | 2 units
{8) Portadle AC volimeler (Tobe arrangéd by PPM) 1 unit
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Table 6-12-2 UNIT H Power failure by instantaneous voltage drop (1983)

Month P. Machine * Stock Prep. Air Comp. Remarks
1 7 7
2 o 6
3 8 3 Within Fhr 2 times x 2
4 1 T 6 Within Lhr 3 timies
h) 4 4 Yithin ki 2 times
6 1] 4
7 3 3 Within 1hf 2 tinzes
8 1 4 3 '
9 3 3 0 P.LN. overlapped once
10 .13 4 1 ]
1t t 1 0 1
12 i -3 2
Total [f103] 50 40 | 2
X 4.17/month | 3.33/month | 0.17/month -

_|P- Machine Only

Note) The figure shown in this table means frequency.
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ON DEC. 1983

Table 6-12-3 DATA OF YOLTAGE DROP FOR 6kV LINE

P.LN. PPM.
HGH | Low AV | nicy | ow AV REMARKS

DAY ) (V) (V) (V) V) V)
1 6,200 | 6,000 200 6,400 | 6.250 150
2 | 6,200 | 6,000 200 6,450 | 6,250 200
3 1 6200 | 6,000 200 6,500 | 6,200 300
4 | 6,200 | 6,000 200 6,500 | 6,200 300
5 | 6,200 | 6,000 200 6,500 | 6,300 200
6 | 6400 | 6000 200 6,480 | 6,300 180
7 | 6,200 | 6950 150 6,500 | 6,200 300
8 | 6,200 | 6,000 200 6,500 | 6,200 100
9 | 6,200 { 6000 200 6,450 | 6,200 150
10 | 6,200 | 6,000 200 6,500 | 6,200 200
i1 6,200 { 6,000 200 6,500 | 6,400 100
12 | 6,200 | 6,000 200 6,500 | 6,300 200
13 | 6,200 | 5900 300 6,500 | 6,300 200
14 | 6,200 | 5900 300 6,510 { 6,250 260
15 | 6,200 | 5,900 300 6,500 | 6,300 200
16 | 6,200 | 6,000 200 6,500 | 6,300 200
17 1 6,200 | 6,200 0 6,500 | 6,300 200
18 | 6,200 | 6,200 o 6,580 | 6,300 180
19 | 6,200 | 5,900 100 6,450 | 6,250 200
20 | 6,200 | 6000 200 6,450 | 6,250 | 200
21 6,200 | 5,950 150 6,450 | 6,250 200
22 | 6,200 | 5950 150 6,450 | 6,350 130
23 | 6,200 | 5950 150 6,450 | 6,300 150
24 | 6,200 | 6.000 200 6,480 | 6,300 180
25 | 6,400 | 6,000 400 6,450 | 6,400 50
26 | 6,200 | 5950 150 6,456 | 6,250 250
27 | 6,200 | 6,000 200 6,550 | 6,250 | 300
28 | 6,200 | 6,000 200 6,500 | 6,300 200
29 | 6,200 | 6,000 200 6,500 | 6,300 | 200
30 | 6,200 | 6000 200 6,500 | 6,300 200
31 6,200 | 6,000 200 6,450 | 6,300 150
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Table 6-12-4 Data of Vollage for Incoming 6.0 kY P.L.N. on Dec. 1983

Unit: kV

D - Fan"81

" 1 p 3 4 5 3 7 8 9 i0 1] 32 13 14 15 16 17 18 19 0 A n | » 24 25 26 n 18 » 30 3 1
¢ 640 | 640 | 6.40 650 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 540 | 635 | 650 | 640 | 645 } 645 | 640 | 640 | 640 | 6401 640 76.40 ?.4;; _s—;o__s_; 6.io 6.40 - 640 | 640
[ 640 1 640 | 640 | 650 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 635 [ 650 | 640 | 650 | 640 | 645 | 640 | 640 | 640 | 640 | 640 | 640 | 650 | 645 | 640 [ 640 | - 640 | 650
2 640 [ 640 § 640 | 650 | 648 [ 640 | 640 | 640 | 640 | 640 | 64D | 640 [ 640 } 650 1 640 | 650 | 650 | 640 [ 646 [ 640 | 6490} 640 | 640 | 640 V 650 1 645 | 650 { 640 | - 640 | 6350
3 640 | 640 | 640 | 650 | 648 | 640 | 640 | 640 | 645 | 645 [ 640 [ 640 [ 6.40 | 650 | 649 | 645 | 655 1 640 | 640 | 640 | 640 | 640 [ 640 b 641 { 650 | 650 L sso leso| - | &30l 630
4 649 | 640 | 640 | 650 | 645 | 640 | 650 | 645 | 645 | 650 | 640 | 640 | 650 | 650 | 640 | 645 | 655 | 640 | 640 } 645 L 640 ] 640 | 640 | 645 | 650 | 650 | 645 | 650 - 645 | 650
5 640 | 640 | 640 | 650 | 645 | 640 { 645 | 640 | 640 | 650 J 640 | 640 | 6.45 | 640 | 640 | 645 | 650 | 640 | 649 | 645 | 645 | 640 | 640 | 645 650 | 650 f 645 1650 ) - fe4an] 650
6 649 | 640 | 640 | 640 | 645 | 640 | 650 | 645 | 640 | 650 | 640 | 640 | 640 | 645 | 640 | 640 | 650 | 640 | 640 | 640 { 640 640 leap 6D Qeso (635 | 645 J6s0] - | 610} 650
7 635 1630 | 630 | 645 | 640 | 640 1620 | 620 | 630 | 635 | 640 | 640 | 640 | 640 | 635 { 640 | 640 | 645 | 645 | 649 | 640 | 635 | 635 1 645 | 6401 649 | 635 { 630 | 6350 | 640 | 640

8 | 635 | 630 {625 | 645 | 630 [ 640 | 620 | 650 | 640 | 635 | 640 § 540 | 640 | 630 | 630 | 640 | 640 | 640 | 625 | 630 | 625 | 635 635 | 630 | 620 | 630 | 635 | 6301630 | 640 { 635

% 1625 1630 1620|630 |635 | 645 1640 | 635 | 630 1630 | - |640 | 640 | 630 | 630 | 630 | 640 | 640 | 635 [ 635 | 630 | 635 | 630 | 640 | 690 | 630 | 630 | 640 | 640 | 640 | 630

10 1640 | 640 1 640 1635 | 640 | 640 | 640 | 640 | 630 ; 6.30 - 630 1 640 | 630 | 630 | 640 | 640 | 645 1 625 | 635 | 640 1 635 | 640 [ 635 | 640 | 625 | 630 | 635 | 640 | 635 | 635

1 1640 | 640 | 640 | 645 | 630 | 640 | 640 | 640 | 630 | 540 - 635 | 630 | 630 1630 | 640 | 640 [ 640 | 625 | 630 | 640 | 640 ] 640 | 640 | 645 | 635 | 635 | 635 [ 640 | 640 | 640

82 | 640 | 640 [ 640 { 645 | 640 {645 | 640 | 645 | 640 | 540 - 635 | 630 | 635 [ 630 | 640 | 640 | 645 | 630 1 635 ! 640 | 640 | 645 | 640 | 645 | 640 | 640 | 640 | 640 | 650 | 640

13 | 630 | 625 | 640 | 640 | 640 [ 645 | €20 } 642 | 645 | 540 - 635 1630 | 625 | 630 | 640 | 640 | 645 | 640 | 625 | 630 | 640 | 640 | 645 | 645 | 645 [ 625 | 630 | 630 | 640 | 645

M 1630 ]635 1645 | 620 | 640 [ 640 | 630 | 630 | 640 | 6401 - 630 | 635 [ 625 | 640 | 640 | 640 | 650 1 635 ] 625 § 640 | 635 | 640 | 645 | 645 | 640 | 637 | 635 | 640 | 630 | 64D

15 | 640 | 640 | 640 | 6.30 - 635 | 635 | 625 | 640 | 640 - 630 | 640 | 635 1 640 [ 640 | 645 | 658 ] 640 | 640 | 640 | 640 | 640 | 649 | 645 | 640 | 637 | 640 | 649 | 630 | 640

16 | 640 1 640 | 650 [ 63D 1630 | 630 | 640 | 635 | 640 | 640 ] - 635 | 640 | 635 | 650 1 640 | 645 | 645 | 640 | 640 | 640 | 643 | 640 | 640 | 645 | 640 | 640 | 640 | 640 | 630 | 640

37 | 640 [ 620 | 640 [ 635 ] 635 | 610 | 650 J 630 | 640 | 535 - 640 | 645 | 635 [ 635 | 640 | 640 1 640 | 640 1 640 | 640 | 635 3 635 1 645 | 6490 | 637 | 640 | 640 | 640 | 635 | 645

1B 1635 640 | 640 | 620 | 649 | 640 | 630 J640 | 640 | 640 | 640 | 650 | 645 | 640 | 535 [ 650 | 640 1 640 | 640 | 645 | 640 | 635 | 630 | 540 | 640 | 640 { 640 | ¢40 | 640 | 540 | 6.35

¥ 630 | 640 | 640 | 640 1 640 1630 | 635 [ 640 { 640 | 650 | 640 | 650 | 650 | 640 | 630 | 650 | 640 | 645 | 640 | 645 | 640 [ 645 | 630 | 640 | 650 | 640 | 640 | 640 [ 6401 640 | 650

20 1635 [ 640 | 64D | 641 J 640 | 640 J 640 | 540 ) — 640 | 650 | 645 | 640 | 645 | 640 | 650 | 640 | 640 | 640 | 645 | 640 | 640 { 640 | 640 | 640 | 640 [ 640 | 640 | 650 | 640 640

2 1635 | 645 | 645 1 640 | 640 | 640 } 645 | 640 | 640 | 640 | 650 | 645 | 640 §650 | 635 {650 | 645 | 645 | 640 | 645 | 640 | 640 | 640 | 648 { 640 | €406 | 640 | 640 | - | 640 -

2 | 640 | 640 | 640 | 640 § 645 1 640 | 640 | 645 | 640 | 640 | 640 | 640 | 640 § 651 | 645 | 640 | 640 | 645 | 640 | 640 | 640 | 640 | 6.40 | 640 | 640 1 640 | 640 1 640 | - sd0 | -

23 | 640 | 640 | 640 | £50 } 640 | 640 | 640 | 645 | 640 | 640 | 640 { 640 | 640 | 650 | 645 | 643 J 640 [ 645 | 640 | 640 | 640 Y 640 | 640 | 640 [ 640 | €30 | 640 | 640} - | 64n -

N A

Heh § 640 1 645 | 630 1 6350 | 6350 | 648 | 650 | 650 | 645 | 650 | 650 | 650 1 650 | 650 | 650 | 650 | 650 | 658 J 645 | 645 | 645 | 648 | 645 | 548 L 645 | 650 | 655 | €350 650 | 650 | 645

low | 625 | 625 | 620 1620 | 630 1630|620 |620 6306|630 ]| 640 |630| 630|625 [630]630 |6e0]| 640|625 6251625 635163000630 |64n!ts2s]|ers 630 | 630 ] 630 ] 630

4V 1015 1020 | 0303030 |oz0 |018 | 030 |03 |o1s |02 |00 |62 |02 |ew fo|oxjowiow|aw|ewiow |en]|ows|os]oos|arsloess 020 | 0.20 | 0201 o0is
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Table 6-12-5 Transition Table of Eleciric Power Unil Consumption

- Sugply poser (kWh)

Pulp plant Unit § PMI - P32
Year g ]
PLN. | Generator Tobl wh | Pt o) | awivion awh | Pater (o) | 1wnficn
1918 | 1,769,851 | 639750 1240963 | n147.569 | 18056710 | 635530 § 34636036 | 4056036 | 896450
1979 § 1366317 | amaaen | nisvoasr [ ss241s | assra3 | assoso § 3766848 | 4401866 | ssest0
1980 | 13,236390 | 280650 | 1264508 a92im | 1019713 | sma9r | 3s0s429 | a2es2e5 | se2710
1981 § maesass | azsai0 | a2e2e098 | esse30 | vaanasr | ssazo § assasss | a3ereso | sp2ase
1982 § 13.618.189 2130 | 1362004 | 720462 | 3335419 | s3s493 § 3432434 | aa720ss | ss2618
1933 | 12859348 1930 l?.Sél;NS 682,187 1,315.331 s13.058  § 23491,262 | 4617595 | 136082
Firiching 4 Unit i P33
KW Fapcroclio | o fion LW Paper (ton) | KWhfton
(lon)
1652 | 331350 270 || 6969372 | 2662702 | 2852330
1550 | 2862314 19570 f| 6964631 | 2686500 | 2592400
| suessr 18229 §| 7.2372458 | 3163092 | 2416204
£3.424 3,192 557 23300 8 1655652 | 3393073 | 2397500
55060 | 2874439 | 2089 ¥ soses2s | assaon | 2535048
18561 | 4.069.592 19359 sness | 3469300 | 2.37038s
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Table 6-12.6  Table showing Efeclric Power Unit Consumption by Brands

W LKW 32 Rp

Geess S - . Caces paza-
No ol P, Machizg nne 'p;—é;;-l'ej S Rinidinll i tae b vk e e
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Bantedl 53 Ly » ren Y1) %.026.48

Refeim 129 1A% & T3 568 nssen
SPR Tvm Arid 13 1153 LY ras T wae 07

SPR Biz 83 119 ' 1051 a4 3394454

Qexcebesd 19 1499 & 1541 T nIn
S TR Cands 150 1e00 s» 120 Ty 165

Foa ¥t 135 1036 T 1.0 354 3308 04

Erabara 115 1135 & 1e12 T TETIYT)

Leatoa ¥aaa 199 150 PN 11 s2s Ty

Oca-g ¥act 5D 18? » Ty 1117} 1esaes

X% Cediat 43 1557 »” e 5t 15216
Waes Mack |90 115 ‘53 s 298 1335

INT 3= PM2 Ot A $3 13 a2 1858 e 18 ELLIVET 38

Pon 53 2159 © L ene 11315

Ocesh 2 Fh €9 183 ) 1] 2 1236284

Zutroet 18 K53 “% 1242 8004 At

Comrtin W1 69 1163 82 1412 b LIS T

Octap Faces 270 1ca? 2 ) 5 1185318

; Oodag brn¥oa 79 1637 2 1 698 FRESLIE
s bz a2 1250 0 L xae 11938
f Drorsog $arma 18 115 ‘% s T ) s

N T 122 '} 1451 LY 1334058

| Crcoes 39 1% n 1e5e 9x e DI
. BibaTeesdom 36 1.5 » s 08 s
] a3 1155 ©» LS »woe 15
Sgxeer Mantin 1193 1 L xae ST

3 CeZex B4 26 ‘143 E1X ] 274y 22538 4L

Sevr 24 3 T ne 2 1008 MoEss e

S§ By 3% 1.043 ais 260 14538 FEATED

Sg Cebne % by s 280 14390 KN4 00
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