Table 1II-2-5-2 PICOP’s Test Data

(2)

Linerboara" Cor.ru.gating Medium
LUKP. LUKP |
Rappa No. ' 5055 60-68
Freeness (CSF) (mi)} - 400 300
Burst Index (kPa m%/g) 4.2-4.6 4.4
Tear Index (m¥ m®/g) 7.6-9.0 8.4
Breaking Length (km) 7.8-8.9 | 8.6

Quality of containerboard

(a) Sample of kraft linerboard and corrugating medium which were brought

back by-the Team to Japan were tested in ihe Laboratory of Honshu
Paper Co., Ltd. and the results are shown in Table I1I-2-6.

Test data of linerboard and corrugating medium made by Japanese

suppliers are shown herewith for reference.

1)

i}

Basis weight _

As indicated in Table HL 2-6, the actual basis weghts are sub-
stantiaily greater than the standard on all linerboards made by
PICOP. However they are within a basis weight allowance of JIS
(+5%).

The basis weights of corrugating medium fulfilt mostly the standards.

Strength properties _

Fig. 11-2-7 is a bar graph in which the major quality character-
istics are compared between PICOP and two representing Japanese
companies.

The quality of PICOP’s 220 g/m? linerboard is almost the same
as that of prevailing in the Japanese market.

On the 160 g/m? corrugating medium, the PICOP’s product is
superior fo the Japanese company B on the ring crush index and

burst index.
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() Moisture profile

)

i)

Moisture content -after press
Moisture fructuation of the web after press is remaiiing with the
range of +1%, however, average moisture content is as high as 66%.

Moisture content on reel 7

Fig. - 111-2-8 shows that the fructuation of moisture content on reel
is as much as the range of +3%, which also. exceeds JIS moisture ailow-
ance of j;l.S%.

,
S

g
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221 Recausticizing imd Lime Kiln

’1he process is composed of Dorr Oliver 1ecausumzmg system ‘md rotary
- kiln for lime" calcmat;on '

1 Reéamtibizing S
(1) Outline of equipment
The following items are 1nstalled

Green liquor clarlf_ler (9 TmD x 6mH 440m3) 2 units
Lime slaker with classifier _ 1 unit
" Causticizer - (20m?) o 4 units
White liquor clatifier - (9.7mD x 6mH, 440m?3) I unit
Primary lime mud washer  (10.5mD x 6mH, 520m?) 1 unit
Secondary lime mud washer (10.5mD x 6mH, 520m3) I unit
Green liquor: storage tank (9.2}111)_ X _GmH, 400m3) 1 unit
Whlte liquor: stt)Tage tank (_9.7mD x 6ml, 440m?) 2 units
'_Weak liquor storage tank (9.2mD = 'GmH, 400m‘?) I unit
“Lime mud storage tank - (4.1mD x 6mH, 80m?) 1 unit
Lime mud filter ©(1.5mD x 2mL, 9.4m?) - 2 units
-Dregs filter ' (1.25mD x 1.75mL, 9.4m2) i unit

Note: 1) Clarifier and mud washer are all dieselized for emergency.
b} No. 3 causticizer stopping due to agitator blade corrosion.

(2) OQufput in recent three months
Whife liguor output:
Average: 545 m3/d (60 t active alkah/d)
Max. : 682 m3/d (75 t active alkali/d) e

(3) Operation _ 7
a) The dregs.was directly washed Ollt:.at dregs filter as there was
10 d:egs washer The filter was nol maintained well, as filter
cloth wrinkled and truned over at its edges Concentrated dregs
by the filter was dripping out and accumulated around ‘the sewer
mouth. Alkali loss accompanied with the dregs is supposed to be .
considerable.

b) =S‘;uaspenclrad solids content in white liquor was measured as 130

mg/l and poor sedimentation of lime mudin white liquor clarifier or
~in lime mud washer were reported. Low clarity of green
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i

(1)

(2)

(3)

liquor, excess charge of calcined lime, high' causticity (), ote. are

supposed to be the cause of the di_fﬁcu]ty. Search for true reasbn

‘should be made under strengthened supervision to ‘prevent their-

rakes {rom unexpected stops. ' o

* Note: According to PICOP's data file, causticity:_o'f white liquor '
is 84.6% at total alkali content of 124 g/l as Na,O. This
condition is close to equilibrium caustic_ity. o

'2)  Lime Kiln

Outline of equipmént

Number of unit: . | One unit

Type of unit : . Long type rotary kiln '

Dimension : Outer diameter 2.436 m
Inner diametgr 2.136 m-
Total length 69 m

Ordinary quality of firebricks but no thermal insulation bricks are
wsed. Conventional type of calcined lime shaking cooler is installed

but no heat recovery system.

Output.in recent three months
Calcined lme output:

- Average 70 t/d

Max. ;100 tfd

Available CaO : 85 + 2% (target)
Operation

a) Heavy oil consumption in recent three months averaged 223
liters per -ton of calcined lime. It is rather high compared with
new practice on those kiln. which equipped with heat recovery
type cooler for calcined lime and with heat insulation brick.

b) Some extent of slide off of the body due. to miss adjusthlent

of the frunnion rollers, or some extent of draft variation have
recorded however lead to no serious problems.
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2-2-8  livaporator

D _Ou’t]ine_ of .c_:qu__iplhent

“No. ] Line” ~ ~No. 2 Line (stand-by)
Type -~ . LTV LTV
: Manufactirer Lt - [HE-Swenson Swenson
Feed 'b]ack-'iiqu'or . C S _ _
Flow Tate t/h 131.6 65.0
Concentration % DS 12 12
Product black liquor '. . ' )
' Flow rate t/h 316 - 156
~ Concentration % DS .50 50
Evaporation th 100 ' 49.4 .
Heating surface area  m2 1V 675 v 270 S
| 2V 675 vAY 530
L3V 760 3V 706
a 760 '
5V 760
6V 760
Nuniber of effects (design) ' 6 3

Note: 'LTV; long tube vertical type
V ; wvessel

2} Operating data (19_83) -
Feed black liquor

Flow rate  t/h 129.5
Concentration % DS 12
Product ‘black liquor - R
" Flow rate = t/h 38.9-37.9
Concentration % DS 4041 4041
Evapotation - - - .t/ .90.6-91.6
Number of - effects ' 5 3

Operating time- - " hfyr 7,176 2,580

3) . Cleaning

Hot ‘water -cleaning _ 2 hid

(Steam heating) _ _

Mechanical cleaning - 10 hfa _
Caustic cleaning necessary to soften scales adhering to

tubes insiead of acid cleaning
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4)

5)

Uiility_ consur_ription ‘ _ C -
Electric power ' . 245 kWh/t-Naz0.(as A.A .in WL)

Steam 9.5 t/t Naz0 (as AA in WL)
Mill watex 5.0 m®/tNa,0 (as A.A in WL)

Note: WL, - ; white liquor
AA ; active alkali

Present sitvation and problems

(1.

(2}

3

Dry solid concentration of product of 40 — 41'% is very low and not
suitable for utilizing black liquor energy and stable operation of recovery
boiler, ' '

Despite low'concentration of prnduct long cleamng time for hot water
cleaning and mechanical cleaning is necessary, so operatmg time of No. 1
line evaporator (6 bodies 6 effects) decreases.

No. 2 line evaporator (3 bodies 3 effects, stand-by) which has low heat
economy was in operation for 2,580 hrs in 1983 in order to maintain
catch-up capacity, and incurred low heat economy as a whole,

The main reason of operating troubles may be that 'scaling and plugging
of black liquor easily occure it the tubes of evaporator in course of con-

. -centration of black liquor. It seems difficult that black liquor is- concentrated

up to 50% through tubular (LTV) evaporator without forced circulation.

2-2-9 Kraft Chemical Recovery Process

Na-S balance _
MNa-S balance is shown in Table II1-2-7.
Soda recovery efficiency is shown in Table HI-2-8.

1)

2)

Present situation and problems

Soda Tecovery efficiency is fess than 90% ahd very low as compared with
those of modern Kraft. pulp mills, so there is room of cost reduction by

improvement  of - recovery efﬁmency Soda losses are mainly composed of -
those of recovery boiler, the cause and the sources of the other losses should

be mvestlgated
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2--2-10 Power Plant

1) Recovery boiler _
(1) Outline of equipment

Type . _ _ CER' with cascade evaporator

Manufacturer - _ - Mitsubishi Heavy Industries (MHI)
Design ¢apacity_ ' B . : 408 ,DSt/d

Steam: generation . 60 t/h

Steam condition Pressure - 91 kglem?G

| ' Tempefature ' 482 °C '

(2) Operating data (1983)

_Design Actual

. Receiving black liquor
- Concentration %DS ' 50 41
" Flow. rate m?/h 27.5 35
Spraying black liquor - _
Conceéntration D8 - 68 62
Flow rate - : m?/h 18 21
Reduction rate of smelt % 95 - 90-95
High heating value kcal/DSkg 3,722 3,530-3,350
" of black liquor _ '
~ Washing of cascade cvaporator . 18 h/waéh {every 15 days)
Operating time . _ o _ 8,210 h/yr
2) Power bojler _ : - : N
(1) Outline of equipment ' : ' : f{
Type _ Frant oil fiting
Manufacturer - Ishikawajihla-hm'ima Heavy
_ Industries (IHD)
Steam generation : 182 t/h
Steam condition  Pressure 91 kgfem?G |
' Tem'peréture o 482 °C
(2) Operating data (1983) -
Steam géneration _ 110 t/h
Operating time 7,420 hfyr
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3y No
(1)

@

4) ‘' No.

(1)

@

1 Bark boiler
Cutline of- eqvipment

Type
Manufacturer

Wood fuel (Solid)
Steam generation
Steam condition Pressure

Temperalure

Operating data (1983)
Steam generation
Operating time

Wood fuel (Solid)
Bunke_r C oil

2 Bark boiler
Outline of equipment
Type

Manufacturer

Wood fuel (Solid)

‘Steam generation

Steam condition Pressure

Temperature

Operating data (1983}
Steam genefr-tién -
Operating iime

- Wood fuel -

)
(1

Bunker C oil

Boiler feedwater plarit

Outline of equipment

Water treatment .

* (Flocculation and “sedimentation)
Deionizing equipment *

Polisher (mixed bed)

Iron filter

Deaerator

1I-53
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 Inclined’ ﬁrate with pin hole

Iéhikaiv_ajiniéhﬁrima Heavy

Industries _(IHI)'

- 623 m3/d
114 t/h
91 kg/cm2G

482

57
8,452
163,893
16,916

o .

t/h
hiyr
m3 fyr
kifyr

Horizontal stoker

Ishikawajima-harima Heavy

~ Industries. (IHI)

unit

units
units
unit
unit

623 m3/d

114

482

88
8,452
304,417
2,496

260

- 3x130
3x130

60

430

t/h
kgfem2G
o

t/h

hfyr
m3fyr
kl/yr

m3/h

m2/h

m3/h
t/h

t/h



(2) Operating data (1983)
Flow of decionized water
Flow of deaerator
:Wate_r quality of deionized water (Si0,)

210 — 230 m3/h

294 t/h -
0.01 ppm

6) 20 MW turbine generator
— Qutline of equipmexit
Type
Manufacturer
Capacity
Steam condition

7) 30 MW turbine generator
— OQutline of specification

Extraction and back pressure
Toshiba
Main steam pressure.
temperature
max. flow
Extraction pressﬁre
max. flow
Back pressure

max. flow

20
87.5
477
236

128.7 kgfem2 G

91
10.5
192

30
87.5
477
154
3.5
91

MW
kg/fem?2G
oC

t/h

G

e
s

t/h
kg/fcm?G
tfh

MW
kgfem2G
oC

t/h

t/h .
t/h §

684 mmHg Vac.

Type Exfraction and condensing
Manufacturer Toshiba
Capacity _ _
Steam condifion Main steam © pressure
temperathre
max. flow
Extraction pressure
max. flow
Condensing pressure
max. flow

8) Diesel generators (Pielstock)
— Specification

9) Present sltuatlon and problems

- 132 t/h

2 upits x 11.5 MW

(1) Bislig Mill has efficient and sufficient eqmpment for. steam and power
generation, which will confribute to future mill expansion.
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2-2--11

1)

2)

3)

4)

5

(2)

(3}

4)

The most sériou_s problem is unstability of ma.in' steum pressur_é of
power plant. Energy of generated steam from boiless is not effectively
utilized for power generation. And it is not desirable on safety that
pressure parts are severely affected by wide 'r'éhge fluctuation of
main steam pressﬁré. It seems that ﬁhstability of ‘main steam pressure
is caused by defect " of éutorhati_c oil coinbustion control (ACC)
system of power boiler and insufficient capability of ACC system
of No. 1 bark boiler (or No. 2 bark boiler'). Prompt improvement
of ACC or power boiler will be expected for energy conservation
and safety.

Boilers have suffered from corrosion trouble and failure of super-
heater tubes and have . been- obliged to decrease operating time

because of high pressure and temperature of generated steam,

Heavy oil consumption for ézuxiliary firing at recovery boiler is too
much (3,761 klfyr in 1983), because concéntration of black liquor
from the evaporator is very low and low load of recovery boiler
necessitates additional firiﬁg of heavy oil,

NPC Power .Receiving (Substation)

Outline of equipment

Capacity : 40 MVA
Voltage and frequency 138kV/60 Hz
Transformer 138kVv/13.8 kV

Contract .of power receiving (1984) _
Allowable max. demand 23 MW

Allowable max. energy 13,248 MWh/month
Voltage variation -435 - 0.72%

(13.2 — 13.9 kV)

Frequency variation -1.0 - 083 %

(59.4 - 60.5 Hz)

Single line diagram of etectrical power system

The diagram above is shown in Fig. III-2-9.
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2—-2-12

1)

Pxesent situation and problems :
Cheap ‘purchased power from NPC {Nationai Power Corpomhon) has

contributed 1o energy cost reduction from the middle of Decenber in 1983,

Bishg Mill has suffered from_ voltage ‘and frequency fluctuations through
paré!lel running between NPC and in-plant power generation.

The fluctuations. cause 'decreasing effi_cienéy ‘of No. 1 paper machine. -

On the other =:ﬁﬂfld, Mindanao grid is under 'constru'ction to complete the

loop, so the Mill will bé released from the fluctuations in the middle of
1985. Allowable demand will be increased up to the capacity of power
receiving. The increased allowable demand will contribute to further energy

cost reduction.
Miil Water Eguipment

Waterintake and transportation of river water

(1) Water source river Borboanan River
(Source 300,000  m3/d)

(2) Waterintake pump 2 units 38 m3/min x 450 HP
Diesel-engine drive

(3) Water pipeline 660%x 4 km

(4) Bagnan Reservior Capacity 1,350,000 m3

{Water source) Available 1,000,000 m3

{(5) Transit water pump 3 umits 20.8 m3 /min x 220 514
Diesel-engine drive

1 unit 18.9 m3/min x 270 HP

Diesel-engine drive

(6) Water transportation line pipeline 660¢ x 1.9 km
canal - 4.0 km
(7} Comawas Reservoir 7,500 m3

(transit reservoir)
(8) Transit water pump 3 units 18.9 m?¥/min x 200 kW

(9) Water pipeline 6609 x 3.7 km
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2)

3

4)

Mill water equipment

(1) Mill wa_!':er_rese_rvoir' ) . _ ' 7 15,0_0() , _ m3
(2)-_.Miilﬂwatér"pu'mp__ . 3units . 189 m3/min x 200 kW
(3) Fire fighting pumps 1 unit Motorized '
._ - S 1 unit . Diesel-engine drive
(4) Cooling water pump 4 units :
(Sea water) o | _ . : S
Water use = - 3D MW turbine, evaporator

and diesel generator

Water flow
The flow diagram is shown in Fig. HI-2-10,

Water quality data . o
Quality of river and mill water is shown in Table 1I[--2-9,

Present. sitnation and problems

Bislig Mill has sufficient water source, huge water source reservoir, transit
water reservoir and mill site teservoir, those have enough capacity to
supply water in case of mill expansion. '

11158




Ielep TN DU IaATY JO MOLI  O1-Z-II B

_ S e

dund zajes eog

ls399 ¢ x #% 00T ¥ urw/ @ QI

s8sasoxg 03

¢® 000°ST >
_ Iajes va
wy "¢ 2d1d 4099 2yosTISIY 1938 ITTH B35
’ L 214 TTITH : -~ . -
E Ia3en. “FjWIq A0j aoaexodeay

Jueld 12M0g 03 JUTQING MK 0f ©3

TTITH 31879

dund 33384 uﬂwnmuﬁ

_muum £ X

| . a# ooz * naﬁ\ma 6 ot dund 1s3es IySUBIL .
T : [ < 00G°0sETT ADATY
,.mﬁ 00sL ‘ajosisgey uveuldeg ueuRoqrog
I10A1289Y & = m T .
SEMBIRO) t
— T2uEd uadgy $099 ad1qg T

wi i

828 7 x
6

dH ogy x cﬂa\ma 1
£33 £ w dB gz % ﬁﬂexmﬁ 07

198 T x dH oLz X wpw/ . g1
g . © dund 33328 eIU]

T1-59.



‘Table 11-2-9  Quality of River and Mill Water

o R'iver'Water - Mill Water
1] pH Sl | 74 - 86| 70 -~ 85
2.| Total Hardness as CaCOs ppm: 36 - 136 | 70 - 140
3.| Total Air (COp) as CaCO; | .ppm. | 41 - 126 | 93 - 112
4.| Chlorides az NaC(l ppm - 8 0 — 30
5.] Si0s ppom | 5 - 20 | 1 - 16
6. lron ' ppm 031 —0.52 | 024 —1.84
7.1 Conductivity mhofem 65 ~ 136 | 100 - 160

2-2-13 Utility

1) - Electric power

(1) Electric power system

NPC power receiving - 138 KkV,_ 60 Hz

Power generation : 13.8 kv, . 60 Hz
High - voltage line (HV) 2,300 v, . 60 Hz
Low voltage line (LV) 440 v, _ 60 Hz
Control ' 110 V DCJAC, 60 Hz
Motor HV = _ not ‘less than 132 kW

Lvy. . fess than 132 kW

(2} Electric power cost (Aug. 1984)

— Power generation cost 0.9382 P/kWh
— Purchased power 0.4095 P/kWh
— Total electric power cost 0.7430 P/kWh

(3) Power Balance ,
Typical power balance is shown in Table I[I—2—10.
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2}

3)

4)

Steam :
- (1) Steam cdnditior_l _
— Generated steam from- boilers
— Inlet steam of turbines
-~ 405 psig steam
~ 20 MW 'turbine, back steam
— 30 MW turbine, extraction steam

—~ Medium pressure process steam

— Low pressure process steam

(2) Steam balance and steam flow

1,300 psig x 482°C
(9N _k_g/cm?-G)
1,250 psig x 477°C

_(87.S~ kgfem2G)

410 psig x 349°C
(28.7 kgfcm2(G)
150 psig x 250°C
(10.5 kg/cm2G)
50 psig x 160°C
(3.5 kglem?G)
145 psig x 244°C

(10.2 kglem?G)

45 psig x 154°C

‘.( 3.2 kglem2G)

Typical steam balance and steam flow are shown in Table 1I1-2—-11

and Fig. 111-2—11 respectively.

Milt .wat_er
{10 Mill water balance

Typical mill water balance is shown in Table III-2-12.

(2) Mill water cost (Aug., 1984)

Utility unit consumpt.ion

“0.95 Pfm?

Utility unit consumption is shown in Table I1—2—13.
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Generated power Distribution
_Purchased power
T T TTTTTTRW KA
1. 20 MW Turbine Generator 13,700
30 MW Turbine Generator 16,050
NPC 14,200
2. TPMD Plants 3,850
3;.qudip#eparatioh plaﬁts -.1@940“
4. pulp miti- ” . (14,020)
" Cooking, Screening & Washing 1,950
. Bleach Plants L 220
RGP[TMP Plant _ 11,850
5. Paper Mill (9,750)
‘Newsprint Machine 6,700
Board Machine 3,050
6. Chemical plant (2,200)
Electrolytic Plant 1,785
Recaust. & Kiln 260
Evapo:ator' 155
7. power plant (5,085)
Power boilex 160
Bark boilers 1,845
Recovery boiler 460
20 MW & 30 MW T/G 360
.Feedwater - 1,360
Mill water 900
8. Mill service 1,105
Total 37,950 37,950
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279

23.3

102.7

Table 1211 . Typical Steam Balance
's£eam_ _ Steamébiétribution
Generation - 4054 | 1454 454 Total
 t/h t/h | t/h 0 L t/h t/h
1. Steam Genefator
Power boiler -89
Bark boiler No.l 57
Bark boiler No.2 88
Recovery boiler 45
2. TPMD 16.9 7.1 - 24.0
3. Wood Preparaﬁion - 10.0 - 10,0
4. pulp Mill (13.5) | (8.0 (91.5)
Cooking - 13.5 4.9 18.4:
Bleach Plant’ - = 1.3 1.3
RGP/TMP - - 1.8 1.8
5. Paper Mill (35.3) | (19.7)] (55.0)
Newsprint Machine - 6.7 18.1 24.8 .
Board.Maphine - 28 6 1.6 30.2
6. Chemical Plant (1.2) | (27.93] (29.1)
Recaust. & Kiln - - 0.8 0.8 .
Evaporator - 1.2 27.1 28.3
7. Power Plant (6.4) | (35.6 ) (97.4)|(139.4)
Boilers 6.2 21.1 3.5 30.8
30 MW T/G : 0.2 - - 0.2
Relief to Atmosphere - 1.8 1.3 3.1
Feed water heating - 12.7 52.3 65.0
30 MW T/G Conden51ng - - 40.3 40.3
Steam . :
8. Turbine Drive S
' Power Plant [61.6] -~ i61.6] -
Board Machine - (15.71 [ [15,7] -
| (84.9] |(118.41 | (75.71|1279.07
Total 153.0

279.,0
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Table [-2-12  Typical Mill Water

Balance

Mill water distribution

Flbhlrate

m3/h'

1. Wood preparation plant - (162)
Debarker | 103
Chipper 59

2.  pulp Mill | (1,036)
Cooking, Screening & Washing 354
Bleach Plant o 305
RGP/TMP Plant 377

- 3. Paper Mill {645)
Newsprint Machine. 372
Board Machine 273

4. - Chemical Plant ( 76)
flectrolytic Plant 8
Recaust. & Kiln 68

Evaporator

5. Power Plant 223
5. Qther 14
" Total 2,156
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2-2-14 . E nvironment :

e

2)

3)

2-2-15

2)

Efﬂuent .
(1) Water quahty and flow .of effluent
Efﬂuent quality and flow are shown m Table I1— 2— 14

(2) Regulfitlon of effluent dlscharge ‘ :
NPC (National Pollution Contro] Commlss;on) regulatlon and 1ctual
data of effluent are shown in Table I[I-2-15. '

Dust and gas
Data of emission concentratlon and NPC regulatlon are as foHows

Actual dat_a | NPC regulation
Dust ' mg/scm o - 60'(}‘ — 1,340 " max. 500
SO, mg/scm 500 = 1,250 1,500
H.S  mg/scm - 15 o 15

“Notes: a) Figures above to be measured at-emi_ssioh p‘oinf (stack)
b) scm: standard cubic meter (0°C, atmosphere)

Present situation and problems are described in the clause 111-2-7-10.

Chemicals and Fuel bil

Chemicals
Chemicals price and annual c0nsump’£10n are shown in Table 11-2-16.

Fuel oit _ |
Fuel oil price and annual consumption are shown in Table IHI-2--17.
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Table 1I-2--14

Typical Effluent Flow and Pollutant Lbad

Flow BOD; | BOD; Load | Suspended
B | “solid pH
mo/doc | mg/1 kg/d - mg /1 '
1. pulp Mill 1 6,439 | 305 | 1,963
2 1,369 |- .65 | 89
2. RGP/TMP 1 590 | . L
_ : liges | 630 1,385
3. Newsprint 1 4,000
| 2 3346 | 361 | 2,652
4. Board 6,611 203 1,342
S.IRecausﬁiCizing 1,779 |
Evaporator 588 | 469 1,945
. Recovery boiler 1,780
B, Sea water for 16,500 - -
© ‘Cooling- ~
9. Main Sewer 44,610 | 210 9,376 460 7.4
OQutfall '

Tablé Ui-2-15 Efﬂﬁent'Discﬁarge Re.gulation and Acﬁlal Data

"~ Actual Data

NPC Regulation

Color

pH _
Temperature

. Suspended Solids

BOD5
Mercury
Qil/Greese

Units

mg/1
mng/1l
mg/1
mg/1

250 - 500
7.4
31
320 - 500
200 - 500

£ 0.00038

1.66

less than
5.5 -

than
than
than
than
than

less
less
less
less

less

1300

9.0
40
400
500
0.01
15
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Table II-2-16

Chemicals

(as 100%)

4,396

Unit'Pride Consumption
y | P/t tyr
Sodium chloride Nacl - 523 6,300
Limestone Caco, 16 4,155
Salt- cake - - Na, 50, 2,808 5,367
. Washer additive o " - 30,763 22
Pitch disp. 49,358 36
Chlorine (Own made) - - CLy 4,729 1,777
Caustic soda (Own made)l NaOH 2,949 1,963
Hypochlorite (Own made)| Naclo 7,752 750
Sodium sulfite | ¥a, S0, 4,277 182
HYdrpgen peroxide H202 17,683 307
Sulfur dioxide : 802 20,202 216
Magnesium sulfate MgSO4 © 3,475 6.2
Sodium silicate 'Na28i63 3,853 231
Coco oil 15,506 - 139
sulfuric Acid H, S0, 1,910 84
Alum | 3,016 1,264
Rosin size 36,681 148
Slimicide _
Wet strength agant 23,077 - 63
Acetic acid 29,840 4.1
M. Violet 523,226 6.5
Rhoda. Red 455,007 0.6
Methyl Blue 315,380 0.3
Nosh. size 136,680 125
Wetstreg 24,740 63
 caTo 15 28,776 126
Favamyl 13,687 13
ﬁydrazine‘ N2 A 122,868 0.6
_Trisédiﬁm_phosphate Na,PO, 4,289 1.4
Disodium phosphate NaZHPO4 9,875 1.3
Hydrochloric acid HCL 69
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Table 111217  Fuel Oil
1983 1984 (Projected)
Pfice- Cénsumption Price |Consumption
P/kl ‘kl/yr p/kl kl/vr
1. Bunker C'pil 2,562 o 4,758,
Power boiler. - 58,126 | . 44,556
No.l Bark. boiler 16,916 10,177
No.2 Bark boiler 2,496 2,462
Recovery boiler 3,761 2,684
. Sub total (81,299) (59,879
Lime kiln 4,686 5,193
Sub total ( 85,985 ) (65,072 )
Diesel generator 8,734 -
Total. 94,719 65,072
2. Diesel oil 3,247 6,129
Diesel generator 239 -
Water source pumps 6,300 6,270
Total 6,539 6,270
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2-3

2-3.1

o

2)

2-3-2

Maintenance System

Machine Shop

In the industrialized developed countries, there are many instances where

the repair and maintenance works are dependent on the other affiliated
conipa’niqjs_. Howevexj_'in Bistig Mill they hava to provide their own' activities

‘on maintenance as there is no facilitics to be utilized in the area.

Major machines installed are as follows:

Lathe : i0 units
Milling machine 4 units
Shaper - 2 units
Drill '_3 units
Planer 1 unit
Universal milling machine 1 unit
Boring machine 1 unit
Band saw 2 units
2 units

Roll grinder

Number of employees required for the work is 180. Practically ail repairs
and mar'_m'fac:turi_ng__ of parts can be done by this machine shop. Boiler tube
welding is worked out by the welders in this machinc shop as well.

The relining of rubber rolls is conducted by a Japanese manufacturer. The
timc needed for re]ining is about six mdnths inclu"ding 'trans'portation There-
fore, they have a spare rtoll for gach type of rubber roll, and four rolls are
sent to Japan at a time for rehnmg

They have enoﬁgh equipment for electrical repair work an'd' can rewind

coils of mofors.
‘In addition, they have fdrgi_ng and- woodw'or_k equipment,

The average repair work and modification in this mill can be well performed
by this maintenance shop.

Maintenance System '

The mamtenance is: adoptmg a similaf system tfo that of average pulp and
paper mills in Japan.
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2)

2)

3

2-3-4

All equipment is periodically checked. based on a check list.

Fxperieﬁcnd persons handle this work, and they check equipment, discover

, 1rreguh1r1t1es and confirm normal operation. Mmor rcpaxrs 'md adjustments
'are done on the spot

_'These activities are done at pxedetermmed infervals durmg the work of 24
“hfd. '

-Apart from the prcvcntwe maintenance above there are additional number

of personnel related to lubrication.
A lubrication manual (adequate lubrication frequency, _n_de_,quate tubrication

oil and adequate quantity are described) is provided, and _fhc lubrication work
is conducted at predetermined infervals as described in. the manual.

Plan of Shutdown

‘Shutdown planning in small scale

A Mai_ntenante Planning Meeting is held daily based on the results and
problems discovered by the maintenance team and requests from the manu-
facturing department. Planners, operators and machine shop personnel attend
this meetlng and ‘discuss repau 1tems repau schedule opemtmn stoppage
plan and othet items. :

Shutdown planning in mill scale

By the prehmmary meetmg ‘five months prlor to the shutdown concepiual
shutdown plan is ‘discussed, which followed by a meeting one month before
the shutddw_n and makes preparations for it including material arrangement
and a meeting is held a week or two before the shutdown to confirm.

Planning of repair work and scheduling of shutdown time are conducted by
the maintenance planning section.

The Teaih_’s View on the Maintenance

There are little.'p-roblem ‘in relation to planning and cbnductirig execution of
the repair work. It is ackhowiedged that the efforts have been made on the
technical education through seminars and on-the-job training.

-However, on the actual maintenance aspect of the mill equipment, several in-

sufficient instances such .as steam leaks, excess cooling water etc. were
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observed on the mill visit. On the other !mnd those COTIOdCd foundthon of
vacuum evaporator support should be fixed by urgent repair. It is under-
standable that there are difficulties on the m'nntenance of eqlupment due
to the insufficient budget allocation and materials, however; thorough main-
tenance shall be completed for the sake of extendmg equlpment life.

Complete maintenance of utilities combined direct saving of cost as well as
further efforts on the checking system are requested. :
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1)

2)

3).

4)

5}

6)

7

' Qmﬁty 'thtroi Systém

~Quality stand‘trds . L :
- Company standards. are wcll establmhed f01 each prodm,t gtade and basis -

weight, and thl_s..mfounatlon is clearly noted on order sheets and quality
inspection reports, ' '

Quahty mspectlon . .

The - development and techmcal service. se(,non engages in da:]y quallty
inspections. The data obtained is statistically processed, and since marks
such as X, 'q, R, etc. are recorded for each lot, the records are very useful

for data gnalysis.

Measuring equipment '

The development and technical service section takes good care of all
quality measuring equipment and the personnei engaged in taking measure-
ments are will educated and trained.

Basis weight and moisture contenf continuous measuring instriment

The latest BM meter made by Accuray is installed at No. 1 PM and Wo. 2
PM respectively, and the machine operator adjusts the operation while watch-
ing the display on CRT {cathode ray tube).

The measuring method of edgewise compression of corrugating medium has
been developed and put into use based. on a Canadian measuring method
and they have added an adaptor of their own invention. The positive
attitude of the personnel is gquite noticeable.

.

Quality information from users

Quality information from users is obfained durmg periodic visits' by the
technical service personnel of PICOP Trading Corp. This information is
effectively fed back to the manufacturing department.

Data related to operation status

CORPLAN is in charge of recording and analyzing data related to the op-
eration, such as machmg efﬁ(_:lency, downtime, and records are systematical-
ly kept. We were able to refer to old data as we nezeded.

Various graphs, such as describing machine efficiency, or representing
cost control, are displayed on the paper machine office wall.
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8)

Fmployee participation
Work responsibility is clearly d(,hned and understood We did not uotlce

evidence of cqmpa]gns ‘aitied at quahty c0nsc1ousness or ‘control through
'seﬁmg targets and this is pmbably due to differences in national work
- LOBCBptS. We think that encouraging employees_ to make propos‘tls for im-

provement would help. increase participation.
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25 Product'io_'n Control System

S Min mgamzatmn

When Pu]p and P'iper Wanuiactunng Dmsmn (PPMD) hds estflbllshed thF mill
_mqmgemcnt was_car r:ed out wnh the qupemswn of the International Paper
Co. in USA,, and necessary funcnon to the production control has been es-

tablished since then

Most of ‘the necessary information is delivered to the Study Team from
LDRPLAN plomptly on the request. There were "numerical dlscrepanmes
at times among the data delivered, and improved abilities in terms of data
checking and analysis seemed to be necessary. Several engineers who
have experienced and trained in the overseas mills are posted at depart-

‘_3;

.ment managers. Therefore average level of mill management is said to

g

be atiained by existing organization.

“As to the production statistics, operation efficiency and unit consumption
of utilities, separate description is to be shown in this report some views
on the productivity and annual operating days are stated in the following.

2)  Productivity _
It is understandabte for PICOP to 'need an additional man power for
repairing work and product transport in long distance due to the remote
mill location, However there is room to be rationalized in the produc-
tivities, and every efforts should be made to reduce production costs as
far as there is any possibilities.

The comparison 'is made in the following operation figures of Oji Paper
Co. and PICOP. '
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Table IlI-2-18 Comparison -'01_“ Producti\?ity

0ji picop | 0ji/pICOP
(1983) | (1983) | ratio

Employees (person) - 5,665 1,859% 3,05
paper Production (t/yr) 1,941,600 | 139,789 |  13.9
Paper Sales (1,000 US$) | 1,483,000 | = 73,629 20,1
Productivit}} (t./yr/person) 342.7 . 15.2 - 4.6
Sales per person Co 261.8 39.6 - 6.6

(1,000 US$/yr person) g |

* Breakdown of number of employees in PICOP is as follows:

Pulp plant 100 -
Paper plant 128
Chemicals recovery plant 65
Finishing 130
Sub total 423
Supporting Divisions 1,031
 Total 1,454
Administration 405
Grand total , 1,859

405 for administration are allocated by PICOP in relation to the magni-
tudes of work where total administration staff are counted 1,213.

According to the comparison, Oji is 4.6 times of PICOP in the produc- -
tivity. Of course it must be recognized that there is some benefits due
to the production scale affecting conditian of Oji. However, total number
of empioyées for the work of administration, fihancial, materials procure-
ments, ‘marketing, and personnel for five mills and head office of 'Oji are
1,074. PICOP’s 1,213 as a indirect portio‘ri for the manufacture is too
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3)

much. At the same t_inie',_ balance of 808 after allocated 405 to the pulp
and paper division are for the log sales  and timber processing division,

The basis of this allocation needs 'tu review.

_PICOP has -attained socaal contnbutlon by means of employment of locai

labourer, nevertheless it is requested for the survival of the compaiy
that the reconsideration of standard’ ‘nmumber of operators in the mn!]
process ‘as well as the 111d1rect manufwcturmg man powel

Annual Qper_ation days of the newsprint 'ma}ci}ine

Official operation days per annum are said to be 350 days, however this

is ‘the planned days and actual in 1983, for example, was 336 days de-
ducted by unscheduled shutdown of 14 days.

The main reason for unscheduled shutdown above were run out of wood
chip and electric power supply. In other words, pulping division and
power generating division have committed unefficiency of the whele mill
production. Therefore, enough caution has. to be paid so that planned

- operation day can be maintained throughout the year.
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26

bdumtlon and Trmmng

, 1).

2)

Fhe top management of PICOP has wel! re(,ogmzed the importance of
engineering: and technical skﬂl on the view point of the actual opera-
tion and the. safety.

Consequently -the management has applied following training programs
to the mill operators,

(a) Schooling by meﬁns of textbooks and shde.
(b) On-the-job training by means of the operation manuals.

There are no. différence- with the training systems adopted by the common
manufacturer_é in ]apan.' As to the level of “the _bpcrat_or’s skill, fairly good
proofs have been observed in terms of No. 1 paper machine speed running
as high as 700 m/min by hardwood puip only.

The operator’s skill gave the Study Team advanced impreséion to the other

Southeast Asian mills.

To the mill management, inclusive _mariagers of operating departments,
who have trained in the  overseas firms from six months to about

two years period, have been disposed. Those, who met with the Study Team
- have shown keen attifudes in absorbing techmnical advices from visitors.

In the research, there provided by the overscas technical periodicals and
reports, people are seemingly served by the average documentary know-
ledges.

Some Tappi subscribers and other volantary technical personnel are said
to send fheir delegates {o the annual international conferences.

On the request of PICOP during the stay of the Study Team, Mr. Amamiya,
one of the Team. member, rendered lecture on energy conservation and
paper machine furnish to PHCOP’s young engineers. '

Many questions and cominent_s were appeared after the lecture. They
wanted to have an opportunity of training by those of developped count-

ries.

At the moment PICOP is also executing operational rationalization in
accordance with the engineering consultant of U.S.A.
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5)

It is ja_cknowledgcd that the company. is challenging to increase in pro-
duction, however, consideration should be paid to the quality of the

- products,-Similarly, the efforts in increasing the machine speed.are result-
ing frequent sheet breaks and low paper machine efficiency. Further

consideration is needed in terms of improved unit consumption and

financial viability.

To the educational and training aspect of the operation, economical view
point should be included as soon as possible. '

The state of maintenance to the machinery and equipment is far from the
satisfaction. As the matter of fundamental policy of the education, cost
conscioﬂsﬁess and true ‘recognization of the unit consumption have to
be emphasized, and thus overall maintenance level of the mill equipments

are also expected to improve.

Conclusion
It is well perceived that those who belong fo the technical concerns in
PICOP are willing to learn from abroad and catch up to the developed
countries.
I order to effectuate the renovation work, PICOP is expected to pro-
ceed further education and training on the production and maintenance

“aspect in the developed: industrialized countries.
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271

1

Recommendation

White number of recommendation are shown in the description of the diagnosis
of each department, important points are summarized in this section.

Kraft I’ulpiﬁg Plant

_Savmg of bleaching chemlcals

As stated in the paragraph of NI-2— 2 2, the Kappa number of unbleached
kraft pulp (EBK) for bleaching is held as high as 27 — 30 which is equiv-
alent to that of softwood pulp and incurs high consumption of bleaching

chemicals.

This clause includes discussion on the possibility of bleaching chemicals sav-
ing by modifying the operating condition and flow on EBK production as fol-
lows. . :
— To reduce Kappa number of ERBK to reasonable level of ordinary bleachable
pulp ' _
— To install secondary knotters {vibrating screen) newly
The secondary knotiers are instafled to recover good fiber from rejects of
the prnnary knotters and secondary screen .
— To recover rejects of the secondary knotters to the No. 2 blow tank (for
lauan pulp) _
When the above modification is exectited, the production capacity of digest-
ing plant can be increased since recooking of knots and screen rejects is
ceased completely,

The economic calculation of above modification is examined hereinafter. Saving
of bleaching chemicals is expected on the one hand, and increased concumption
of falcata chip and fixed cost increase by installing secondary knotters should be
considered on the other hand. In this calculation it is assumed tentatively that
knots and secondary screen rejects from EBK pmducﬁon are mixed with
blown pulp of KF-LB grade. The calculation bases are placed as follows:

(1) Premise
a) Pulp production {(Current operation base) _
Semi-bleached kraft pulp 100 BDt/d
Unbleached kraft pulp for linerboard (KF—LB) 84 BDt/d
Unbleached kraft pulp for corrugating medium
(XF—CM) 68 BDtfd
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b Operating days per anmum _
EBK production - 350 d
KF--LB and KF-CM. production 340 d

¢) Pulping yield

SBKP yield at cutrent operation 00 %
after modification 935 %

Cooking vield _ :
EBK at current operation o 552 %
 after modification ' 53 %
KF—-LB 51.6 %
KF-CM 57 %
Rejects rate after modificafion ' 59 %

Note: Rejects rate is defined by the formula as beilow.

Amount of rejects from 2ry knotters

‘Amount of pulp fed to lry knotters x 100 (%)
d)  Unit consumption of bleaching chemicals
T After Current

Chemicals Modification . - Operation

Chlorine 40 kg/BDt 55 kg/BDt

Caustic soda 28 kefBDt 35 keg/BDt

Sodium hypochlorite

{as available chlorine) 16 kg/BDt 23 ke/BDt o

Note: The above consumption figures after modification include
about 10% allowances against typical consumpﬁon figures
in producing bleached kraft pulp from Japanese hardwood,
where brighiness of pulp after C--E—H sequence will be
at the level of 60 — 70%.

¢} Density of woodchip

Falcata o 265 BDkg/m?®
Lavan : _ 373 BDkg/m?

111-82



) _ Unit price

Falcata chip P35t /m®
Lauan chip : P 289 /m?
Chlorine P 2,949 i
Caustic soda P 4729 |t
Sodium hypochlorite P 7,751 ft

(2) Cost calculation
a)  Wood cost _
a)-1 Wood consumption by the species

- on current operation
Falcata for EBK: 100x350/(0.90x0.552x0.265)

265;900 m2/vr
148,400 m3/yr

il

Lauvan for KF—LB: 84x340/(0.516x0.373)

Lauan for KF--CM: 68x340/(0.57x0.373) = 108,700 m3/yr
Falcata chip © 265,900 m3/fyr
Lauan chip 257,100 m?/yr

Total 523,000 m3/yr

— after modification _ _
Falcata for EBK: 100x350/(0.935x0.941x0.53x0.265)
= 283,300 m3/yr

Rejects from 2ry knotters: _
100x350x0.059/(0.935x0.941) = 2,347 BDtlyr

Lauan for KF—-LB: Provided that total rejects of 2,347 BDt/yr are
"to be recovered in KF—LB line.

[(84x340)-2,347]/(0.516x0.373) = 136,200 m?/yr

Lauan for KF-CM: | 108,700 m?/yr
Therefore,

Falcata chip 283,300 m?/yr

Lauan chip 244,900 m3/yr

Total 528,200 m3/yr
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— increase in wood consumption S
17,400 m3 fyr

Falcata chip 283,300 — 265,900 =
Lauvan chip 244,900 ~ 257,100 = -12,200 m3fyr
- Total 5,200 m3fyr

ay-2 Woéd cost
Wood cost increases about 2,581 thousand Pesos (US$143,000) per annum.

Increase in falcata chip 17,400 x P351 /1ﬁ3 = P6,_107_-,000/yr
Decrease in lauan chip 12,200 x P289/m? = P3,526,000{yr
Increase in wood cost 6,107,000 — 3,526,000= P2,581,000/ys

' b) Bleaching chemicals cost

b)—1 Bleaching chemicals consumption

-- on current operation

Chiorine 100x350x55/1000 = 1,925  tfyr

Caustic soda 100x350x35/1000 = 1,225 tfyr
Sodium hypochlorite  100x350x23/1000 = 805 tlyr

~ — after modific'a_tion . _ :
Chiorine 100x350x40/1000 = 1400  tfyr

Caustic soda 100x350x28/1000 = 980 tfyr
Sodium hypochlorite.  100x350x16/1000- = .560  tfyr

- reduction in bleaching chemicals

Chlorie 1,925 — 1,400 = 525  tfyr
Caustic soda : 1,225 — 880 = 245 ifyr
Sodium hypochlorite 805 — 560 = 245 t/yr

b)--2 Cost of bleaching chemicals
The annual cost of bleaching chemicals can be reduced as much as
4.6 million Pesos (US$ 256 thousand).

“Chlorine : 525 x P2,949/t = P1,548,000/y1

Caustic soda 245 x P4,729/t = P1,159,000/yr

Sodium hypochlorite 245 x P7,751/t = P1,899,000/yr
Total .  P4,606,000/yr
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2)

3)

¢) Difference . in vanable cost
The proposed savmg of fmnu'tl variable cost by this mochf:catlon is estmmted
as about 2 million Pesos (US$112 thousand) and shown as underneath,

Saving of 'atmual_ variable'cost '
Saving of annual bleaching chemicals cost

I

- Increase in annual wood cost
P 4,606,000 — P 2,581,000
P 2,025,000

1]

Meantime, actual saving will be rather more than the calculation above in
view of higher estimation of che]mcais unit comumptlon under the changed

b!eachmg operatlou

Short pay-back period for cost of secondary knotter installation can be
expected by the proposed profit of saving above.

Increase in black liquor concentration to be fed to vacnum evaporator

As stated in foregoing paragraph, concentration of black liquor to be fed to
vacuum evaporator is as low as 11 to 12%. Such low concentration is due to
the facts that producing rather high yield of pulp. and, adopfing direct steam
heating in the digesters. The latter problem will be solved by introducing in-
direct heating in futpre. Furthermore. for the concepts to introduce a computer

- contiol system in the cookiﬁg process, indirect heating is inevitably tequ-

ested in achieving accurate H-factor control.

In obtaining a high black liquor concentratlon it Is necessary to maintain precise
adjustment of hot shower water usage in washing process as well as sealing
water usage through screening and washing processes in addition to the princi-
pal countermeasures stated above.

In Bislig Mill, it is observed that the pH control:h_as been carried out on accom-
panied filtrate to outcoming pulp mat of fourth stage washer {target pH: under
9.4, Unfortunately it was seemed that correct amount of hot water for wash-
ing was not grasped, when the Study Team was in site. By confirming correct
dilution factor and proper washing water adjustment, effective rise in black
liquor concéntr_ation*can also” be attained.

Instal]ati'ori of chip” weigher

Quantity of wood chip input to the digesters is adjusted by ehe measures, The
fluctuation in digester inpui and resulted pulp qualities can not be controlled
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4)

5)

-as long as existing way may be continued.

It is desirable to -install a chip weigher and maintain input amount within

_controilable range,

Installation of stcam packer
There is an. increased trend 101 falcata chip of low density. It is also re-
commended to install steam packer in order to increase chip filling rate

in the digester and improve pulp output.

_ Fnergy savmg

Today reportedly in Sweden, there is improved digester operation attammg
big a_mount of enerpy saving where black liquor is. extracted from the

digester just prior gas relief or blow and utilized to pre-heat cooking liquor

{(at 130°C).

In future when PICOP will have some money to spare, the encrgy saving
above should be introduced at the first priorify.

2-7-2 RGP/TMP Plant

n

Midification of process flow o

This discussion premises the mstallatmn of TMP secondary refiner at the
end of 1984. The refiner will be adopted pressurized type in order to
convert as primary refiner in case of platé change in primary refiner.

Meanwhile, the primary'_ reﬁnefs for RGP are double disc refiners which
‘have two discs rotating opposit directions each other and are comparatively

hard in chip feed than in single disc refiner.

Consequently, it should not be recommended to use double disc refiner

for primary refining of Falcata in that difficulties of chib feed in addition
to the low density of Falcata cause very poor output in RGP.

Recommendatlon is as follows:

Use two single disc refiners of TMP as the TMP primary stage And convert

. existing two double disc refiners of RGP as the TMP secondary stage. Re-

maining two double disc refiners in place of. RGP secondary stage should be
reg_rranged so that either secondary can handle the stock from either primary.

The recommended flows are shown in Fig, T—2-12.
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2)

TMP output increases double and RGP decreases by half as whole, however,
it is doubtful to increase output of weaker pulp TMP and to reduce stronger -
pulp RGP on the existing pulp quality basis. -

As to the discussion whether to be oriented to improve: TMP qualities or
to abandon TMP shall be described later, the advantages by the recommended
flow modification are stated hercin. '

Stabilization of RGP and TMP qualities:

As the Ttesult of flow modification, instalied capacities for primary and
secondary stages bécome balanced so that surplus capacities available in
adjusting power allocation of both stages can improve fluctuation in the
quality of puip. o ' '

in case any of secondary refiner is subject to plate change, there will be
complete backup by remaining secondary, and miniriize a chance shive to be

contained in machine furnish.

The output by the recommmendation is 80 BDt/d in TMP, 50 BDt/d in RGP
and 130 BDt/d in the aggregate. This is 10 BDt/d low than 140 BDt/d of
intermediate step, however, can afford to supply (127 BDt/d*!) the demand
until the execution. of renovation work.

Note: *1 pulp consumption and paper production
‘before renovation (from 1985 to 1988) is as follows:
(refer to Table V—5-2) '
Paper production x conversion factor x combination rate =
: _ -~ RGP/TMP consumption
238 t/d x 0.97 x 0.55 = 127 BDt/d

Qualities of pulp : _

As stated in the foregoing paragraph, qualities of TMP is extremely poor.
When separate tefining line is completed by installing an additional re-
finer’ to TMP secondary stage, there are increased needs of investigating
real (-:haractaristi.cs in reﬁﬁing Falcata in tefms of commercial scale opera-
tion. Particurally, preheating, plate pattern and additives of chemicals are

crucial . conditions .

Tt is recommended if there were little possibilities in improving pulp quali-

" ties, heating steam should be stopped and RGP type of operation can be

proceeded.
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3) Installation of refiner power recorder
Precise power adjustment on the ‘refining can be expec‘ted by means of
power recorder installed at each refiner. The fluctuation in pulp quality

thus may be minimized.

4) Installation of chip weigher |
For the accurate materials control, the weight of incoming chip to RGP,
TMP plant should be measured by weight meter installed on the chip feed

CONVEYOT.

5) The strength of hatdwood RGP and TMP is inherently poor. By the re-

novation project in future, sufficient discussion have to be made as to the

conversion into CTMP and improved result of pulp quality and power con-

sumption.

2—7-3 No. 1 Paper Machine

1} Improvemeni on paper machine efficiency

1)

()

By means of blending softwood pulp:

The paper machine efficiency can be improved even in existing state
by means of blending softwood pulp into the furnish, thus increased
wet web strength can reduce sheet break and increase output at present
machine speed. Providing blending rate of softwood pulp as 7% and
improved efficiency as 85%, the output increase can easily pay to the
cost- of purchased pulp.

(refer to Appendix A--3)

Nevertheless cross profile of basis weight and moisture remain poor.

By means of equipment modification:
As to the equipment modification, the description in the renovation
project and quality improvement are to be shown in this report.

2) Quality improvement .

(1)

Basis weight profile

The existing mechanism of adjusting slice lip is unable one thirds of
drive side across the width. Replacing lips and the ad;ustmg device is
supposed to be necessary, however, whole replacement of stockinlet is
recommended in view of speed-up plan in hand.
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{2) Moisture profile after press par{

(3)

@

The existing moisture profiles at 2nd bress outlet and 3rd press outlet are

~ shown in Fig. 1I-2-13. The 2nd press outlet moisture fluctuates much

in cross direction.

The 3rd press outlet moisture is 60.4 — 61.9%, average 61.4%, very high
as moistuie level, but the fluctuation {1.5%) is reasonable. However as back
side dewatering is exceedingly. good, this result incur further over dry
in dryer section. '

Therefore, the existing press roll crown should be reviewed and reground
in order to have a better moisture profile. Installation of steaming box
on the No. 1 suction press roll is recommended so thaf improved dewater-

-ing and moisture profile are expebted to be attained. Steam consumption

in dryer part can be reduced.

Moisture pfofile after dryer part
Modification of existing open dryer hood should beadopted, so as to totally
enclosed on the operating floor and on the basement floor.

In addition, assisting’ drying device of hot air blowing rolls are necessary
to improve ventilation in pocket and canvas dryness. Furthermore follow-
ing item should be discussed to introduce for the improved heat transfer.

— to a‘djﬁst fitting of rotary siphon mouth piece for condensate and to
adjust the position of rotary siphon,

— 1o fit dum rings at both ends of dryer cylinders.

-~ to fit spoiler bars for condensate.

The expected impro?ement of steam unit consumption may be more than
20% by the adoption of the totally enclosed hood with heat recovery sys-
tem (refer to Fig. 1i1-2-—-14),

Smoothness of paper

Improvemcnf of smoothness is increasing market demand in these days
in that the final use is expanding from newsprint to computer form paper,
register paper, Xerox paﬁer etc.

Consequently exiéting solid king roll of calender should be replaced with
crown controllable roll and also nip pressure adjusting device should be
introduced. For the further demand of smoothness in future it may be
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3)

~considered ‘to install breaker stack between dryers.

The priorify of the iterms above should be placed to those effective speed-
up and/or increase production, however, item (2) and (3) are of more payable
and thercfore part of those should be exccuted promptly.

Improvement of tearing’ strcngth of LSBKP
At the moment, breaking length of LSBKP is dehbcrately developed by drop-
ping freeness level from 440 — 460 ml to 280 — 290 mi in the stock prepara-

tion plant.

Whether improved b:eakmg tength or nnproved tearing strenﬂth may connect
to -effective improvement in paper strength w111 be discussed in the paragraph
of renovation program, however, the Study Team would prefer to recommend

the latter.

In view of relationship between freencss and tear factor of LSBKP according
to PICOPs test data {indicated in Fig. HI—=2—15), tear factor is to be improved
20% by the freeness change from 290 ml fo 450 ml

Also accordmg to the fibre classxﬁcdnon (indicated in Table UI-2-20), the
characteristics of Falcata pulp does not contain long fibres and if freeness level
is adjusted to 450 mi level, it will not make adverse effect on printing at user’s

press rootu.

Therefore, if once gradual freeness raise with cautious observation to the market
reaction up to 450 ml may be succeéded, tearing strength of paper will increased,
drainage on the Fourdrinier will be improved, and decreased sheet break to take
place. Saving in refining power will be also is expectéd.
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Japan TAPPI Tech, Info. Sheet
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VAT “<J0/%%\
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. LY AT
T T
1.4
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' Molsture at dryer entrance %
PICOP
Moisture at Unit consumption
dryer entrance of steam
Existing 61.4 % 2.85 e/t
- After renovation 60 % 2.2 t/t

Improved rate of unit consumption of steam : _
(2,85 -2,2)7/2.85 x 100 = 23 Z

Actual data of " 0 " company in Japan
Unit consumption of steam : 1.5~2.0 t/¢t

*#1 Unit conéumption of steam after renovation in PICOF is estimated

10 -% more than average value in Japan,

Fig. 1lH-2-14 Comparison Figure of Steam Consuinption of Paper Machine
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Table 111-2-20

Kraft Pulp Quality

Shives

Alfthan  *3

STFI

*4

(1-16)

Long shives

14 counts/ZOg

19 fibers/g
4 fibers/g

Philippinés Test Data_in Japan
PICOP Data PICOP Sample | Actual Data
. ‘ L s : . in _Japan
Beating . After After Before Without
Condition " Beating Beating Beating Beating
Wood Falcata Falcata Falcata Hardwood
Preeness | 290 mlCSF | 266  mlCSF 470  mlCSF 430 wlCSF
'Basis weight ' 61.1 g/m2 60.9 g/m2 59.9 g/m2
Density 0.91 g/ml 0.85 g/mi 0.69 g/ml 0.63 g/ml
Breaking length| 10.15 km | 6.76 kn 5.36 lan 5.73 km
Tear factor 57.82 89.2 107.6 115
Brightness Bx1 50% GE UB*2 24.86ZHU*S | UB 30.47 HU B 81.8 Z HU
Opacity B 93.3% UB  92.0% UB 98.3% B 76.6 %
-Scattering - us  222.7 UB 405.9 B 358.3
coefficient
Fractionation
24 mesh on % 1.6 13.3
42 mesh on % 42.0 22.9
80 mesh on % 37.7 27.9
150 wesh on 2 5.6 10.9
150 mesh pass % 13.1 25:9

5 counts/20g

10 fibers/g
1 fibers/g

*1
*2
*3
*4

*5

Bleached
Unbleached

Counts of shive that capnot pass through 0.18 'mm slit,

Length &' width of each fiber is measured by optical wethod, Long
shive means above 3 mm fiber length & 0.075 mm fiber width.
Hunter brightness meter '
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274

No. 2 Paper "Machine

1) Improvement of steam umt consumption
' Current motsture content of the web after press is 66% which incurs exceed-

- ing dryer steam consumption.

By strengthemng the press function, low

moisture content of web before drying 'md nnploved steam wnsumphon

can beé expected.

Comparison arc made below with un‘rent PICOP (,Oi‘ldlti()n dnd mstdnccs in

'thpanese mills.

Current PICOP Instances in .
condition Japanese mills E.;
Web moisture after press 66 7 55 - 58 % -
Paper machine eff. 83.5 % > 90 -%
Steam unit consumption 3.14-3.24 t/t-product 1.7-2.0 t/t~product
2)  Increase of finished moisture content
Current moisture contents of finished product are ranging between 5 and T%.
This is lower than JIS which is indicating 7.5 * 1.5% for linerboard, 8.5 + 1.5%
for corrugating medium.
Therefore it is desirable to increase about one percent in average moisture e
content of the product under adjusiing cross profile. ' 3

2—7-5
1)

Recausticizing and Lime Kiln

.Saving of foel oil in li_me'calcination

As stated in the description of [H-2--2-7, fuel ocil consumption in lime
calcination is high.

By the 1nsta]lat10n of calcined lime cooler as- well as the adoption of heat
msulatmg brick, outstandmg saving of fuel oit can be achieved.

Note: 1) Un1t consumption of fuel oil in 11me calcination in Bislig mill:

223 1/t-caic1ned lime
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2)

3)

2-7-6
1y

2)

3)

-2} Latest opbratlon in a Jdpanese mill: _ :
~Typeof kiln- -~ @ Short type w1th f‘!ash dryer

Unit consumption: 1_80 187 1ft- avaﬂ:abie Ca0

. (153 — 159 Vt-calcined lime)

| N Operatlon in a Brazﬂmn BI\P mlli
Type of kilm Long type thh satehtc coolcr '
Unit consumptlon ' 155 — 165 I/t-calcined lime

Saving soda loss by.meéms' of -dregs'\.vashing tank
Description has been shown in N1-2-2-7.

Compressed ‘air cleaning of :lime mud filters -

Two lime mud washing filters in Bislig Mill have been cleaned almost once
a week by hydrochlotic acid. The work will be reduced greatly by the
adoption of automatic filter cloth cleaning device using compressed air.

Evaporator

Tt is desirable that blaék liquor ébncéntration of product is about 55% DS,

taking account of utnhzmg bhck liquor energy in combmatmn with recovery
boiler with cascade evaporator.

If further concentration rise of black liquor product is difficult because

~of scaling'and plugging trouble, and then evaporator necessitates long

cleaning time of tubes, adoption of plate type (falling film type} evaporator

.18 recommended,

"Modermzatlon of evaporator

As a concept of existing evaporator modérnization, the followmg plans
w111 be considered.

(1) Evaporator will compose of two (2) lines of six (6) effects evaporator
by adding three (3} long tube vertical (LTV) type boches to No. 2
. (stand by) ling, and 1mpr0vement of heat economy and concentratlon'

. rise of black liquor product will be achieved.

(2) The e'{faporator will conve__r{_ed into new six (6) é_ffects_. e#apor:itor by
adding new plate type bodies to the existing evaporator, concentration

rise (up to about 55% DS) of product and sufficient improvement of
. heat economy will be attai_ned. ' '
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Meking"compqriqdn liefw'éeir"oo\ilrtez'rlie'qétli'e's: é'bo\"e:n the Jatter will be'regn' '
; *commcnded bécause' LlV type evaporator has lxmmmon of concentration o
"'(nmx dbout 50%)' and can not get rid of scalmg noubie_and pluggmg '
- "'trouble and because plate type evapmator can ehmlmte serious scaling .
3 &_nd plugging trouble,_espectally on high dry solid concentranon.

4) _'._If the modermzanon above can ach1eve concentlatron rise of product
increase in generated steam and” deerease in oil consumption of auxilia-
Ty fmng at 1ecovery boﬂer wﬂl be expected '

277 Kraft Chern'ical'Recovery Process_-

1) As .to actual breakdown of "soda losses, the fact that losses at recovery
boiler share the ‘major portion of total losses’is doubtful, the cause and
other sources ‘of losses  should' be  fully “investigated. - '

2} For the pufp'ose of .decreés“in_.g' soda losses at ‘recover'y boiler, it is Te-
commended: that low efficienicy wet-bottom type electrostatic precipitator,
-suffermg from corrosxon trouble, should be. converted  into high efTici-

' _eney dry -bottom type and also wet cyclone scrubber should be mstalled '
at exhaust stack of dlseoivmg tank.

2-7-8 _ Po_We’r Plant ' _

D) ':=Stab1lizat1011 of mam stearn pressure

: ' Wide range ﬂur;tuatlon of main steam pressure lowers power generatron
_ efficiency because ‘of ‘defect of automatic combustlon_. ‘control - system
_ {(ACC) at power boiler. Now improvement and renewal of ACC is under

contemplation. When improving. and ‘rénewing, fairly sophisticated control
‘system;’ for’ examp]e feed-forward control utrhzmg programmable controller
with mlcro-computor is recommended.

2) ‘Counterrneas.ur'e's for"sriperh'eater' tiibe: corrosion
: '-:Borlers suffer from corrosmn of’ superheater tube at the moment, adop-
tion of superior corrosmn resrstant material is suggested 1tis recommendabie
to convert fangentral mjection ‘of secondary combustlon air into parallel
mjectron in recovery boiler in order to have umform gas flow and to
Y'make superheater tube temperature eVen ' :

3y Utllrratron ‘of woodfuel _ .
' Utilization of woodfuel has been promoted as” altematwe fuel of heavy
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4y

5)

oil in tlre rlctirity"of ‘Energy 'Consew"rtion'l"rog'ram at-the miofment. Supply
. ‘md mamt'mung of woodfuel and searchmg for new ﬁltematwe fuel sucn
as. Iprl 1p11 will be expected m future '

_Utrhzatro-t of pulchased ‘power. . - ' R L
___,In ptant power generatlon should be shrftcd to purchased power by minimiz-

ing condensmg power generatron of 30: MW turbme -taking account of .

*process steam amount and steam’ 10dd fluctuation, because power cost of
' condensmg power generat;on is ‘much- higher than purchased power cost .

due to expensrve fuel oil (bunker C oil).

Operauon of power plant mthout power boiler.
Sy Actmty of Energy Conservatron Progr'rm has an effect on sufficient

decrease of process steam operatron of power plant without power boiler

: may be realrzed takmg account. of stedm load . fluctu'rtron At that time,
‘ swmg borler w111 change to. No 2 bark boiler: (or No. 1 boiler) from power

borler and condensmg power gerieration” by 30 MW. turbrne generator will be
mmrmmed keeping . power .balance of mr]i This case will contribute to
3ufﬁc1ent reductron of energy “cost.

2-7-9  Utility

D

Utrlrzatron of purchased power

:,The ¢ are many dleselmed pumps “used for watenntake and water supply
“at the moment they are suggested to be converted mto motor-dr;ven

L pump for. energy oost reductlon -

2)

‘In _'oaSe-Mi'hoehao: grid of NPC 1s cotﬁptete_d _to'_'n'l_ake.tl_te 160p network of

electric po'wer' transmission in the middle of 1985, allowable'max' power

- demand w1ll be able to mcrease Therefore further reduction of energy

cost wr]] be expected utrlmng cheap purchased power

Mill water savmg

R Mrtl water unit consumpt:on of products (newspnnt and contame board)
s about 130 m® /t-products. It is suggested that the present equipment -

©of watermtake and mril water supply will he able to cope with the situation
“after renovatron mcludmg savmg of mill water consumptron in the ex1st~_
- ing processes : : S :

: Target t" gure of mrll water umt consurnptron after renovatron plan will

‘ ii'be 95 100 m"’/t products S
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Energy saving
In general, figures of process steam unit consumption are fairly high,
especially for cvaporator, therefore improvement of unit consumption

i necessary.

It is suggested that increase amount of process stcam consumption in
renovation plan will be compensated by energy saving of existing equip-

ment.

Main countermeasurcs of energy saving are as follows:

(1) Improvement of dryer drainage of paper machine

(2) Total enclosuve of dryer of paper machine with heat recovery system

3 Improvelﬁent of dewatering at press part of paper'nmchine

{(4) Improvement of heat economy of evaporator

(5) Improvement of recovery of process stecam condensate

{6) Reduction of steam exhausted to atmosphere (caused by defect of
main pressure control system of power plant)

{(7) Improvement of process heat recovery such as blow heat recovery
of batch digesters, etc. (reclucfion of process steam for hot water

heating)

2—7—10 Environment
In general, environmental figures (concentration of effluent, dust and gas)

of Bislig Mill are not good, compared with those of industrialized country,

improvement of environment will be expected.
The following countermeasures, which contiibute to cost reduction, espe-

cially should be put in practice at early sfage, because pollutant load will

increase due to production increase after the renovation work.

1)

2)

3)

Countermeasures for decrease of effluent pollutant load, which contri-
bute to improvement of production yield of pulp and paper

Countermeasures for decrease of process effluent amount
Countermeasures for decrease of dust emission at recovery beiler (im-

provement of efficiency of electrostatic precipitator, installation of wet
cyclone scrubber at stack of dissolving tank)

Pollutiont of Bislig Bay by mill effluent diséharge may not be serious at

the moment, but it is' recommended . that installation of activated sludge

process and flocculation/sedimentation 'treatment' equipment for efffuent

should be studied taking view of future.
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2711 Quality Control and Production’ Control.

b

2)

With regard to the operation and quality of the products, a great deal of
information and data have been collecting. If is important to utilize those
information and data applying back to the actual operation.

Personnel factor is attached importance o quality control and the follow-
ing is regarded as keys of execution:

(1) to indicate problems _clearly' (clear target)
(2) to render operators creative attitudes
(3) to render operators prompt report on results

As to the actual implementation of quality control, for example, the follow-
ing procedure may be taken. While there is a big problem of web break on
the No. 1 paper machine, management should lift target as definitely as
possible. Then the target should be indicated somewhere good place of well
watched by the employees such as on a notice board or on the training session.
Next step is to be indicated by the down time graph on the similar place of
notice, and plot the results of a certain day within the day. Probably, for
the first time people do not react as if the issue is direct concern of themselves,
however, in due course, the opinion in the form of supgestion are to be
offered.

Thus the beginning of collecting reat information from the operation
must be obtained by the management which is not e¢xpected by mere cumu-

lation of technical data.

An attitude towards the productivity increase
The detail is stated in I1I--2--2--5, however, the efforts should be requested
in reviewing standard number of operators and finally to attain rationalized

man-power allocation.

Several recommendations have been stated in the preceding description,
however, it will be difficult to introduce all items of recommendations
in renovation project this time in that financial situation in PICCOP does

not allow big investment at once.

Consequently, as a renovation program, selected items of improvement which

HI-101



will be most effective for: the interim recovery are summarized and stated
hereafter in “V. Renovation Plan”.

The excess items of the recommendations also would be better to be adopted
as sooner -the PICOP’s improvement may attain.
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3. Present Situation of Tligan Mill

3—1 Outline of Mill

13 Location : Maria Cristina, Balo-i, Lanao del Norte, Mindanao

2) Site area : 24 ha
3) Major products Linerboard

Corrugating medium
~ Abaca pulp (not included in this investigation)

4}  History : -
This paper mill was constructed as the. Cristina Mill of the Rustan Pulp
and Paper Mills, Inc. in 1968,

The. pulp eguipment was supplied by Kawasaki Heavy In_dust'riés,' Lid.
{only the_.M & D digester was made by Mitsubishi Heavy Industries, Ltd.)
and entered into operation in 1968. The board machine was supplied by
Kobayashi Mfg. Co., installed in 1970 and enteréd into operation in 1972.

In 1977, Rustan Pulp and Paper Mills, Inc. merged with PICOP, and the
Cristina Mill became Iligan Mill of PICOP. '

Since 1980, Higan Mill has not been operating.
5) Major equipment capacities
(1) M & D digester for LUKP
Designed capacity : 70 BDt/d

Actual production : 45 BDt/d (February, 1979)

(2) Disin‘tegratidn of purchased pulp, own pqu,.waste paper and stock
preparation equipment

a) NUKP line Rt 45 Bbt/d
b) LUKP line . : 90 BDt/d
~¢) Corrugated waste line : 60 BDt/d
d) News waste line : 22 BDt/d
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1)

2)

3)

{3) Board machine
Uitnfonnex V type, 6-cylinder, multlcylmdu dryer, on- m%hme coater

— Trim : : 22 m

- Designed (,apflmty (theoretical production)

125 g/m? x 160 m/min 63.5 t/d (cormmimg medium)
225 gfm® X 147 m/min 104.8 t/d {linerboard)
"325 g/fm? x 102 m/min : 105.0 t/d {linerboard)

— Actual production (Februars}, 1979)
185 — 339 g/m2 (7 grades):  72.1 t/d (linerboard)

Condition of Existing Fquipment .
In spite of the fact that the Mijll has been shut down for about four years, the
equipment and facilities are in a faij-ly good -condition. Fspecially, the equipment
related to the board machine would become functional again if pattial renova-
tion and repair are undertaken. The wood preparation equipment like the
chipper and .chip screen, some. pumps, two double disk refiners and one
centri-sorter have boen ftransferred fo Bislig Mill.

Drum barker
This has gathered excessive rust and cannoi be reused.

M & D dlgester
{1} The main body is made of mtld stee] and the oms;de has gathcred much

rust.

- (2) Abrasion and _rﬁlst inside the digester, the condition of the flight con-
veyor and the condition of the rotary valve could not be checked.

(3) Since the main body is made of mild steel, it is difficult to use this digester
for the preprocessing equipment of the CTMP plant for the renovation
of Bislig Mill, '

Stock preparation equipment

(1} There are four pulpers to process purchased pulp and waste paper, and
all four can be reused. However, the rotors have been worn excessively
on all four pulpers and they must 'be_ replaced for reuse.
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(2)

The stock preparation equipment mcludmg five refiners seems to be in
a good condition' as far as the outside appearance is concerned

4) Board machine and coater

(1)

(2)

3

4)

(5

(6).

The six cylinders of the Uliraformer were removed and are stored

sepdrately in the same room. Rustproofing was done to the stand
and - bearing housmg and they “are in good condition. Scales and paper
waste are sticking to the center shaft _and spoke section, and a thorough
cleaning is necessary fo. reuse them. The flow box of the Ultmforin_'er
is generally in good condition and can be used again if the slice lip is
replaced and a few other parts are repaired. All frames are in good

condition.

All rolls of the baby press and main press were removed and stored
in wooden cases. Rolls lined with rubber need relining, but the shell
itself is reusable. The frame of the press part and its accessories are
in almost perfect condition. Howév'fer, when reusing the 'boarﬂ'machine,
in order to reduce production costs by improving steam consumption,
the press 'part must be rebuilt, and there secems little possibility of re-
using the exisiing press part. '

50 dryer cylinders coated with rustproof-oil on the. surface are in
almost perfect condition. The built-in parts of the siphon tubes and
bellows and the éjllinder internal walls could not be checked. The dryer
hood is in an almost perfect state although the plated layer has
partially peeled off, but it scems reusable.

The coater has never been used for actual production since this boeard
machine came into operation, and it is almost like new. It seems that
it can be used satisfactorily if the rod of the bar coater is replaced
and the nozzle section of air knife coater is adjusted and checked.

Electrical parts including the motor

All motors in the Mill are wrapped with vinyl sheets and judging
from the outside observation, it seems that they are in good con-
dition. However, it is observed that the 'vjnvl sheet had peeled off

" in some places, and since it has not been used for a long time, all of

them must be dried and have insulation testing before they are reused.

Instruments and instrument panels
Whhe almost all panels are wrapped with vinyl sheets and the preservat;on
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3-3

,_statc is good but thcy mnst be mspected in. dct'ul bcf(ne deteimmmg
whether’ or not they can be used,

('_.7) Roll and rotary machmc be'trmgs -
Any. bearmgs could not be observed or checked They must be closely
. checked before they are actually used.

.Operatmg Condmons before Ceas;sng Mili Operation

1} Board machme de51gn values:

Grade © Range of basis 'wcight
Linerboard . 225 — 325 g/m2
Cormgating'n"ledim_n ' : o 125 g/m?
Coated board _ C 250 — 6_00 gfm?2

'_2)_ Thc actuaI productzon was lmcrboard only ina range of 185 — 337 g/m=,

Alrbough tins board machme 1s ~equipped with an on-machine coater,
coatcd board has never been produced.

3)  Unit consumption of raw materials and chemicals {per ton of product)

(3): Pulp _ ' _ '1.02 BDt/_t (Average furnish
S ' R combination)
NUKP 063 BDHt = 62.0%
LUKP 022 BDt/t 21.8%
Corrugated oard waste 0.16  BDt/t 16.2%

Broke 0.01 BDtft

(2) Chemicals

Alum ' © 225 kgft as Aly (SO4s:14H,0
Rosin size 316 kg/t as solid
Suifuric acid 3.22 kgt as Ho80,
Web stxength mcreasmg 6.46 kg/t as solid
agent '
4) Umt consumptlon of utlhtws (per ton of nroduct)
o = Steam 322 it '
:7_, Electnc power 800 kWh/t
© — Water . 200t/

5) Quahtles of products B . _
The table below shows the major lmerboard quahtxes in thc typical basis
weighf.
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_-NOminal Acﬁil‘al_ Burst SI@_rengt;_h 7 Barst ‘Index . Water Absorpi:ion
Basis Basis - "~ Top | Bottom - Degree. . '
Weight | Weight . - - _[cobb's Method)
. Ave. | 8.D.. |'Ave. | S.D. [‘Ave. |S.D. “Top _Bdttom. Top .|Bottom .
2 2 X .. ’
g/m g/m kg/cm2 (kg/_cmz/g/mgl g/rhz.'min
: . %100

185 186.4 | 6.3 | 6.71°[0.481 |6.61 |0.428) 3.64) 3.58 |33.9] 124.0

205 206.7 4,46 7.64 10.497 | 7.49 {0,503 3.70; 3.62 35.61 129.8

337 336.4 | 10.16 [10.84 [0.942 }9.77 |0.827] 3.22 2.90 [.34.4 108.5

No{e: Ave. : Average
S.D.:  Standard Deviation
3--4 Background for Ceasing Mill Operation

" The Tigan Mill stopped. the operation for the following teasons and it is not

operated since then..

1} The lauan wood resources that Iligan Mill needed has been exhausted and

2)

became unavailable in the mill district.

As the measures to solve the situation, lligan Mill continued the operation
for a while using chips brought in from Bislig Mill, but as an essential
resulf, ‘the taw material cost increased and the Mill could not continue
lolag-terfn aperation. '

PICOP has no forest concession for wood supply in this district at the
moment.

Increase of manufacturing cost
(1) The wet-web out of the press part had extremely high moisture con-
tent (approx. 68%) and was causing high steam consumption.

(2) The quality variation in the machine direction was large, and there
were heaps of rejected final products because of poor burst strength.

This caused increasing unit consumption of electric power and steamt.

The following shows comparison of  utility unit consumption be-
tween [ligan  Mill and average Japanese Mills.
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3)

4)

' Average
Iigan Miil Japanese-Mill -

Steam t/ t-paperboard . 3 -5 -..1._7 - 2.0

Powoer kWh/t-paperbeard 900 —" 1000 500 - 700

There .was not enough demand for products of heavy basis'w'eight' that
were suitable for the board machine, and the machine =ck_)uld not be

operated efficiently.

Accordingly, if the board machine is to be opefated, the following counter-

measures are essential.

(1) Selection of mill location where pulpwood are easily available.

@) Efforts in producing lght weight paperboard.

(3) Rebuilding the press part to reduce the moisture content of wet-web
out of the press part to the level of no higher than 58%. '

{4y To take measures to obtain the required quality (especially burst

strength), thereby reducing the reject rate.

w5
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Reviews on lligan Mill Plan

The Study Team is of the following opinions with regard to. renovation plan

based on. the diagnoSis conducted in field survey. -

Appucablhty of Illgdn machme

)

(2

3

)

No. 2 PM of Blslig Mill is a Fourdrinier type having = a secondary slice
but the board machine of lligap Mill is an Ultraformer with six cylinders.

Since ‘the board machine of Ilipan Mill is a mliltilayrer former, it has
a better applicability to the production of thick boards of 400 gfm?
or heavier than the  Fourdrinier type. However, the basis weight range
of linerboard produced by PICOP is 160 to 200 g/m?. Also, the liner-
board for banana carton, which imported linerboard is used at pre-
sent, are in a range of 280 to 300 g/m®. As to linerboard of the
basis weight in such a range, the Fourdrinier type like No. 2 PM in
Bislig Mitl is m(')re suitable, because of stronger binding in the thick-
ness direction obtainable with fewer layers, and its high productivity.

However, the. quality data of Higan Mill in Febmary, 1979 indicates
that its quality level is almost equal to that of curmrent Bislig Mill products
in-the range of 160 to 200 g/mz., therefore it seems that the board
machine in Iligan Mill can get the same quality as No. 2 PM of Bislig Mill.

Ex;stmg part of -the board inachine in Il;gan Mill was causing a higher
moisture content (about 68%) of wet-web out of the press part, and
this incurred excessively large steam consumption (unit consumption of
steam 3.22 tft product, actual data in February, 1979), raising produc-
tion costs. Therefore, if the board machine in {ligan Mill is reused, the

press part must be completely rebuilt.
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Reviews on location

m

NOY

(3)

‘Restart of Iligan. Mill , _
lligan Mill is ot operating: since 1980 bemuse of the shortage of hard

‘wood resources as main raw mateuals, and there is no future prospect

of wood sapply. Also, since the equlpment has paxtnlly been trfmsferred
for reuse and employees have been transferred to Blshg Mlll, it can be
concludud that Mill would be very difficult to resume the opelahon in
the Iligan d!stnct.

‘Operatiori in Manila district

a) Inh'lbumts oppose to new paper null from the viewpoint of environ-
- mental protectlon and purchasmg the necessary “land is extremcly
d:ff:cult. Also, the tand acquisition: cost is expensive.

b)  While a mill in this d;strlct will have an ddvantage in" transporting
waste paper, large supply sources of waste paper have entered into
special supply agreement with paper manufacturers and there are
no room it¢ newcomer for join purchasing. Accordingly, the mill
will have to depend on imports for the supply of waste paper.

Any place in the Philippines is possible to say same in this aspect

as long as it is in a port area,

¢) The ratic of th_é:lmal power gencration is high in Luzon Island and
the eleciric power cost is high.

“d)  Acquiring a forest concession is difficult’

For these reasons, the Study Team considers that {ransfer of lligan Mill
to Manila district is difficult.

Transfer to Bislig Mill
a) Tligan board machine will be installed adjacent to No. 1 and No. 2

paper machines.

b) Water and electric power sources as utility are available:
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- ¢)

d)

- PICOP hzis owned sufficient forest concessions aroﬁnd the Bislig"Mill,

and the pulp supply which is cheaper than waste péper is available
for containerboard production. o

Since utility division and: research & technical services can be utilized
in common, the plan of transferring to Bislig Mill is supposed to be’
‘economical.

Based on these reviews, the Study Team has_deterinind fo take up this

plan for the renovation plan.

However, Iligan board machine has the following problems.

— Since the trim of the machine was matched with the corrugator trim

{2,200 mum) in the Manila district, the board machine is not advantage-
ous for production of other paperboard than containerboard.

— Since the machine is suitable for production of heavy basis weight

board of 300 to 600 g/m2, it cannot demonstrate its productivity suf-
ficiently on production of 115-240 g/fm?2 linerboard and corrugating
medium consumed mainly at the moment.

Therefore, it is recommended thét the exiéting Ultraformer is remodeled to
a High-speed Ultraformer:when the board machine is iransferred to Bislig Mill.

Coater

For the following reasons, the Study Team recommends. that the coater of
Higan Mill should not be transferred.

a)

b)

c)

The use of coater being planned at the moment is coating of corrugated
board surface for export. Hdwever, if the production amount is small,
coating on a corrugator, as is done at the moment, is more economical
and adequate.

Installation of a coater at Bislig Mill should be planned when orders
become large enough,

Since Nigan Mill coater-is for white board, it is a wet-on-wet type of

‘bar- coater and air-knife coater. However, a combination of bar

coater and simple dryer is good enough for coating on linerboard only.
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d) The opinions of experts in Manila are rather pessitmistic on the
growth of white board demand.

Thus, it is concluded that the coate.r of Iligan Mill is not matching the
“current market needs at the moment. .
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IV. WOOD RESOURCES

1. Sll..pp]y “Source

11 General o
PICOP has four main wood supply sour(_:cé as follows.
a)  Forest concessions
b) Industrial tree plantation
¢) Agro—Foresﬁry
d)}) Wood procurement division

I-1-1 Forest Concessions and Indus.trial' Tree Plantation

PICOP has two forest concessions and one industrial tree plantation license

near Bislig Mill.

Congcession Area coverage Year granted Year renewed

TLA—43 78,645 N 1952 1977

PTLA-47 49,657 1957 1981

ITPL.A—96 54,380 1982 -
Total 182,682

Table IV—1 shows the present utilization of forest lands, and Fig. IVv-1

shows their location and forest type.

It is easy to do logging operation and to develop plantation in PICOP’s forest

concessions and indastrial tree plantation areas, whi(_:h locate at the. altitude
between about 200 and 400 fn;ters in hilly terrain. Soil is of sandy loam
with effective depth of 0.6 — 1.0 meters.

PICOP’s forest areas are included within the most beautiful forest areas in
Mindanao, and also judging from the present state of growth in the plantation,

there seem few unproductive areas.

The following show yearly rainfalls.
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Table 1V--1 Forest Resource Base (in Hectarves)

As.of'Dec, 1983

Particﬁlar _ TLA-43 PTLAr47 Sub~Total TTPLA~96 Total

Operable'Areas '

1. Virgin Forest | 4,723 5,296 110,019 - 10,019
2. Second Growth |54 949 | 14 693 68,642 19,678 88,320
Yorest -

3. Plantation

Falcata _ 2,476 18,287 | 20,763
Bagras : ' 1,165 9,462 10,627
Ipil-ipil 1,140 - 1,140
Pines ' ' 164 845 1,009
Mixed 2,467 500 2,967
Sub-Total 3,047 4,365 - 7,412 129,094 36,506
4, For Development 1,3%9 2,007 3,406 282 3,688
5. Kaingin 1,520 3,748 5,268 500 5,768
Total Operable |64,638 | 30,109 94,747 49,554 | 144,301

Inopevable Areas

1. Subdivided Land - 3,089 3,089 - 3,089
2. Kaingin 651 5,623 |. 6,274 - 6,274
3. FORL Experiment . 3,258 3,258 _ 3,258
Areas .
4. Roads’ 2,608 1,368 3,976 1,010 4,986
5., NPC Transmission _ _ _ 130 130
Lines
6. PNOC Areas - - ‘ - 350 350
7. Ecological Areas 7
Protection Areas| 4,537 3,450 7,987 3,336 11,323
Mossy Forest | 5,720 -~ 5,720 - ' 5,720
Rocky Areas | 491 | = 2,670 3,161 - 3,161,
Water Shed - 30 _ 90 - 90
Total Inoperablej 14,007 19,548 33,555 4,826 | 38,381
Total Concession 78,645 | 49,657 | 128,302 | 54,380 | 182,682
Areas — 7
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1-1-2

5,133 mm in 1981
4,232 7 1982 -
2,392 . 7 1983
3019  »  average o

The rainfall in 1983 ‘was not such as previous years, but it did not cause

. any trouble in growth: after plantmg In general there arc rehtwcly a few
'amy days from May through beptember

Monthly mean temp&ratu;es {fa'ry_ fr_bm_ 22°_C to -’28""(3_ fhrdughout the year,
It is said that Bislig has seldom been hit by typhoon, but in 1982 Typhoon
Akang hit the forest areas and caused serious damages to plantations.

It was the first fyphoon on record to hit Bislig.
The extent of the damages will be explained later on.

Dainages by insects and diseases are slight, so there is no need of medical
spray.

Agro-Forestry and Wood Procurement Division

In the name of Agro-Forestry development program, PICOP has entered
into marketing agreement with nearly 5,300 farmers including K_ainginefos
within a 100-kilometer radius centering on  Bislig Mill, covering about
20,000 hectares in area. '

. PICOP provides Falcata seedlings at cost, payable at harvest 6 to 8 years

later and guaranfees to buy all the wood produced.

PICOP is planning to encourage agro-forestry farmers to raise Ipil-ipil,
faster growing fuelwood trees, along with Falcata in the near future.

Actuat procurement of Falcata produced by agro-forestry farmers totalled
1,241,000 m® from 1980 to 1984, amounting to 64% of all Falcata supply
volume during the same period and playing an important role in-the supply
of raw matérial for newsprint at Bislig Mill. PICOP also. purchased in 1983

up to 346,000 m3 of Falcata from agro-forestry farmers, including Falcata
damaged by Typhoon Akang in 1982, in order to extend helping hands

to farmers who suffered the damages by Typhoon Akang.

PICOP’s harvesting plan shows that virgin forest will have been cut over
until 1988 and log harvest from second growth forest will follow, resulfing
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in a sharp decline in yearly harvest volume from its forest concessions,
and that the supply volume of Falcata from both industrial tree plantation
and agro-forestry will drop from 1985 to 1988, as a result of the damages
caused by Typhoon Akang.

In order to meet such circumstances, PICOP established Wood Procurement
Division to start purchasing pulpwood from forest concession holders
throughout Mindanao from 1983 onward. There is a chance for PICOP to
buy pulpwood since forest concession holders are selling their logs like
PICOP selling logs. And PICOP will be able to purchase even Falcata
from forest concession holders because the Bureau of Forest Development
has been entouraging them to plant Falcata on poorer natural regenera-
tion areas since early times. Procured pulpwood are mainly transported by

barges.

S
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1-2

Natural Forest (Virgin Forest and Second Growth Forest)

Table V-2 shows the summary of Table IV~1 and the comparison of foreSt
land utilization between in 1983 and in 1988.

Table 1V—2 Comparison of Forest Land Utilization (in Hectares)

As of End 1983 As of End 1988

Particular TLA-43 |ITPLA-96 |Total |TLA-43 1TPLA-96 |[Total {Pifference;

PTLA~47 - PTLA-47 '
Operable Areas .
Virgin Forest 10,019 - 10,019 - - - ~10,019
2nd Growth Forest| 68,642 | 19,678 | 88,320| 69,826 - 69,826 -18,494
Plantation 7,412 29,094 36,506 24,921 49,554 74,475 37,969
For Deﬁelopment 3,406 | 282 3,688 - - - - 3,688
Kaingin 5,268 500 5,768 - - - - 5,768
Total 904,747 | 49,554 [144,3011 94,747 | 49,554 [144,301 -
Inoperable Areas | 33,555] 4,826 | 38,3811 33,555 | 4,826 | 38,381 -
Total Areas 128,302 | 54,380 |182,682{128,302 | 54,380 |182,682 -

There are only 10,019 hectares of virgin forest, supply sources of superior .
quality logs with large diameter, as of the end of 1983 and there will be no
virgin forest as of the end of 1988 as shown in Table IV-2,

After virgin forest being cut over, only second growth forest could produce

superibr quality logs, but production volume per hectare drops remarkably
as shown in Table IV-3.
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Table V-3 Comparison of Production Volume per He’ctm"(in m3 /ha)

Particular. Virgin Forest [2nd Growth | Difference _Remarks'
Forest '
Sawtimber 83 48 ~35 . Virgin Forest : Resuslts
in 1983 and 1984,

| Pulpwood 57 24 -33 .

Fuelwood ' 11 17 6 2nd Growth Forest :

' : Expecting Volume from

Total- 151 89 -62 1988 onward.

The Bureau of Forest Devélopment has forced forest concession holders to
abide by selective logging system to secure the next harvest of second growth
forest after 25 to 35 years, but Table 1V—-3 shows that the regeneration of
natural forest does not go well as expected. '

Timber Stand Improvement allows to extract pulpwood and fuelwood only,
aimed at better growth of useful species in second growth forest.

If there arc some second growth forests being hopeless in their natural re-
generation, such second growth forests will be clearcut and converted into
plantations with fast growing species.

It is expected to clearcut up' to 28,513 hectares and convert them into the
above plantations from 1984 to 1988.

1-3  Plantation (Industrial Tree Plantation and Agro-Forestry)

PICOP atso has plantations outside the boundary of ITPLA-—96 because PICOP
had been continuing to establish plantations both inside and outside of the
boundary of ITPLA-96 until the industrial tree plantation was granted in
1982. :

Therefore, PICOP is collectively managing plantations both inside and o_utside

of the boundary of ITPLA-96 under the classification of Industrial Tree Planta-
tion. So this report follows PICOP’s classification hereafter.
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Planted Areas in Industrial Tree Plantation

Table 1V--4 shows planted areas as of end 1983 and as.of end 1988 by species.

Table IV—4 Comparison of Planted Areas by Species {in Hebtares)

As of End 1983 As of End 1988
Species TLA~43 {ITPLA-96] Total TLA-43 | ITPLA-96 |Total |Difference
PTLA-47 o PTLA-47
Falcata 2,476 | 18,287 120,763 2,476 | 23,718 [26,194 5,431
Bagras - 1,165 9,462 10,627 1,165 | 25,000 26,165 15,538
1pil-ipil 1,140 - 1,140 20,000 - ]20,000 18,860
Pines 164 B45 | 1,009 164 - 336 500 - 509
Mixed 2,467 500 | 2,967 1,116 500 | 1,616 -1,351
Total 7,412 | 29,094 |36,506 24,921 | 49,554 74,475 37,969
Planted areas at the end of 1988 when PICOP completes its plantation esta-
blishment program, are expected to become almost two times as wide as planted
areas at the end of 1983.
The following forest lands are to be converted into increased plantation
areas. (Refer to Table 1V-2)
. (ha)
Decreased virgin forest 10,019
Decreased second growth forest 18,494
Land for development 3,688
Kaingin 5,768
Totai: 37,969
1-3-2 Planted Species

The following are outlined hist(’)ry of PICOP’s silviculture activity.

The first experimental tree plantations were established in the early 1950%s,
consisting of ‘trial plantings of Benguet Pine (Pinus i‘nsulan‘s}, Mindoro Pirie
(Pinus Merkusﬁ) and Caribbean Pine (Pinus caribaea) in an_attempt to give a
planning pulp and paper mill a supply of long fiber believed essential for
the production of pulp and paper. '
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These experimental plantations failed because the rtoots of trees were at-
tacked by fungus after a very wet rainy scason, which caused to kill most

of them.

For the purpose of supplying long fiber from plants other than irees, also
in the carly 1950’s the first study on the possibility of large scale Abaca
plantutions" and studies. on growing Kenaf and Ramie were catried out, and
in the late 1950°s trial planting of various species of bamboo were made. But
these trials led to the conclusion that only trces could supply fiber needed
for manufacturing pulp and paper. '

It was assumed that the naturally regencrating lavan forests would give enough
wood to sustain all of PICOP’s proposed manufacturing operations, including
“a pulp and paper mill with a capacity of about 200 tons per day.

The pulp and paper mill would get its raw materials from forest waste generated
from the harvesting of primary timber and milling waste from timber manufac-

furing operations.

By the middle 1960, the capacity of the miil was increased to 400 fons
per day with the addition of newsprint. It became clear that the volume of
wood that could be available from the natural regeneration of the lauan

forests would not be as large as was originally predicted.

One of the main reasons was that the technical information on the regeneration
of Philippine lanan forests developed by the Bureau of Forest Development
in lmited areas under very favorable conditions, the only data available at
that time, was not fully applicable to Bislig conditions. '

Consequently, PICOP had to get additional sources of wood to go with the
pulp and paper project, and it was decided that the best sources would be
the additional waste wood that would be generated by clearcutting poorly
stocked regenerating natural forests in the process of converting these into
tree plantations, and eventually the wood that would become available from
fast growing industrial tree plantations.

Under such circumstances, a considerable number of species were studied
on the suitability for this purpose. By the second half of the sixties it became
evident that PICOP had to make a decision on what specics to plant in bulk,
otherwise, PICOP Would not have the wood when PICOP needs it in the
eighties. PICOP decided on the following species. '
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b)

Falcata (Albizzia . -Falcataris)
This tree had good and rapld growth chdracterlstlcs and acceptable fiber
specifications. It grew well in Mindanao where numerous trees of varied

ages could be found, although it had not been grown on a plantation

scale.

Falcata has been found to be a good pulpwood for mechanical pulp,
but because of its very low density, it gives a very poor recovery for
chemical pulp. Lately, it has been established that the density of this
species improves rapidly with age (260 kg/m3 at the age of § and 295
kg/m3 at the age of 10).

From the very beginning, it was decided that PICOP would concentrate
on pin¢ -and bagras, which are more difficult to grow and have a longer
rotation, leaving Falcata, which has a shorter rotation and is much

lighter, to the tree farmers.

In as much as Falcata is a coppicing species which throws shoots from
its established rtoot structure after harvesting (of which a dominant
shoot is allowed to become the stem of a second rotation tree by pruning
away less vigorous shoots), subsequent rotations do not require the plant-
ing of new seedlings. This early start should aliow plantation trees to
reach harvestable age much earlier. Up to 3 re-growths can be expected

from each falcata stump.

Bagras (Eucalyptus Deglupta)

This tree grew well in certain locations in Papua-New Guinea, and they
have already had 20 year old plantations. The location of these in Papua-
New Guinea was at about the same number of degrees of latitude south
of the eguator as Bislig is north. It has good prospects for sawtimber
and was known to make good pulp. Growth data from. Papua-New Guinea
showed good growth patterns.

It was known that Bagras was native of the Philippines, but at that time
it was not known that Bagras was also native of Bislig. It was only after
PICOP had established the first Bagras planfstion at Bislig that P1COP
found out that Bagras was growing in the areca. Now PICOP has pro-
venance irial plantations of Bagras.

A serious mfestatlon problem was encountered with Bagras which was later

- successfully dlagnosed as an attack by a sort of beetle. As it was found
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c)

d)

- e)

out that the New Guinea variety was mmore susceptible to attack than the
focal variety, it was decided to switch all plantations of the New Guinea

variety to the local variety.

Bagras has shown good possibilities for the production of plywood and
sawn timber. 1t gives an indifferent mechanical pulp, inferior to thatof

" Albizzia Falcataris; but should give a satisfactory chemical pulp.

Pine {(Pinus caribaea)

PICOP wanted to supply long fiber believed essential for the production
of newsprini and linerboard {rom its own pine plantations and started
trial plantations of several pine species but failed except Pinus caribaea.

Pine plantations are still young to give conclusive data, but the per
formance - of pine plantations can only be described as poor to fair.
However, PICOP stopped planting Pinus caribaea from 1980 forward.

Ipil-ipil (Leucaecna Leucocephala)

PICOP is planning to establish a large scale of Ipil-ipil. plantation both
in industrial tree plantation and in agro-forestry for the purpose of supply-
ing fuelwood on a 4 year cycle, expecting up to 3 re-growths from

each Ipilipil stump.

In this connection, Ipil-ipil of one cubic meter is said to have calorific

power equivalent to fuel oil of 185 liters.

Mixed

Mixed plantations consist of Falcata and Bagras, but PICOP stopped
establishing mixed plantation from 1983 forward because Falcata which
grows faster than Bagras overtopped Bagras in a few years after plant-
ing, resulting in death of Bagras.

Expecting Yield Volume by Species
Table I1V—5 shows both expecting vield volume and mean annual increment
by species, based on more than 10 vears of research studies by PICOP (Refer

to Fig. IV-2).

If we expect maximum yield volume per hectare from the plantation, we
have to harvest the plantation at the age that its mean annual increment is
at the maximum. On the other hand, if we expect the- better productivity
in logging operation, we have to harvest the older plantation because it is edsy‘
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Table 1IV-3  Expecting Yield Volume and Mean Annual Increment

Falcata ' Bagras - Ipil-ipil
Agé No Thinning Witly Thinning No Thinning With Thinuing No Thinning
EYV.| MAL BEYV, MAIL|EYV. | MAL EYV. MAL | EYV.| MAL
. alha| woyr meha | mAyr| misha] wlyr mAha| myrt mohal wlsyr
2 36 18.0 36 130
3 64 | 213 64 213 50 16.7
4 a6 { 240 96 240 60 150
5| 134 26.8 134 26.8
6172 | 287 | [, 5%0| 287 | o4 | 1s7| o4 15.7
71 211 301 173 324 | 122 174 122 ] 174
8| 242 | 303 | 224 357 | 150 | 188 | ,¥%%| 1338
9| 269 | 299 260 36.6 169 188 120 188
10| 298 | 298 298 375 160 190 145 201
11| 320 | 291 | 320 368 | 215 | 195 | 182 22.1
12 240 | 200 | 220 239
13 262 | 202 | 252 249
14 : 273 195 272 250
15 280 187 289 243
EY.V., Expecting Yield Volume
M.AL : Mean Annual Increment
Volume thinned out Falcata, 46 m3/ha at age of 6
» : Bagras, 45 » 8
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Fig. 1V—2 Expecting Yield Volume

V-13



kSER 19,1984
ROAD-SE







for us to get better productivity through the _loggi11g of larger sized

trees,

PICOP has made the planting and harvesting: plans of industrial tree
plantation at the harvesting ages shown in the following table. .

Presumably the harvesting ages of :both Falcata and ipil—ipil are reason-
able, but the hatvesting age of Bagras scems to be too young from the

viewpoint of increment.

Species Age of max. mean annual increﬁent Age adopted in PICOP's
" No. thinning With thinning plan
years “years years
Falcata 8 ' 10 7-8-9
Bagras 13 14 7 -8
Ipil-ipil 3 _ - 3 -4
1-3-4  Storm Damage

In- March, 1982, an unseasonal Typhoon Akang .(the fii‘s_t on .40 vyears re-
cord) cut a swath of destruction across the plantations in the vicinity of
Bislig. (Refer to Table IV—-6). Both company-owned and farmer—o_wned

stands were “stiuck.

The severe damage occurred in - Falcata timber stands in the 4-year and
upward age class trees which were approaching their harvesting age.

49% of Falcata. plantations cstablished before the Typhoon, corresponding
to up to 61% of Falcata plantations in the 4-year and upward age, were

damaged.

More than 70% of the damage were in the “snapping” of the brittle tops
rather than the uprooting of the tree. For this reason many trees remain
standing; new branches have sprouted from the broken tops to keep the
tree alive, and a little additional growth can be. expected in the future.

However, nearly 30% of the damaged plantations were in trunk-breaking,
so these were salvaged and replanted.
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Meanwhile, 54% of Bagras plantations established before the Typhoon, in-
cluding even the youngest plantations, were damaged.

- And the damage of the plantations in the 7-year and upward age class trees

~ were serious, -
The extent of the c_i'amage-- of Bagras was almost the same as that of Falcata.

A normal growth of damaged plantation could not be expected in the
future; but the damaged Bagras could be available for pulpwood. .

~ The route of high wind could be clearly'diStin«iiished at a glance after
 the Typhoon becatise the damage occured along the route of high wind.
But the damage was so quickly recovered that the study team could not
‘search the damaged areas through' air surveys made in September, 1984,

As a matter of fact, it is lmpossxble to take countermeasure agamst typhoon

because nobody can predlct when it comes.

PICOP has clear policy that PICOP will purchase or import pulpwood and
chips to operate the Mill, in.case the lack of raw material brought by typhoon
causes-the Miil to close down.

It is well understood that the above-mentioned measure would be one of

practical solutions, because Bislig has good harbor.

*

IV-—-15




TLE6T

TLG6L

(porurelg seary) M\ a&mﬁaﬂ SEaTY) wc = 1UsdIag oSeure(y @Sﬁdﬁso,uﬁ i u4
097 {9EzeREl | 8ve0R'0z $o1 | 00S0T  jossonl| — | — - 95°288'1 S'ES_ | 9E'666'F |2F 2626 ver |00LIZ'L | PEGISPL Jerog
__o.%__ 4z [o0'ces 16560 gor| — | - lwo - | = | — [iElE |cs [€89 jo0'oEe (20626 |Fer | ~ | —  jueee't (I |18
,w.mﬂ._ LS {0020 NN.N&_.H. gor | = - 16¢ - - - G.EN_ zzs w26 oozt [sroort [avs | ~ - Wiy gz |o8
Iyl vw _8.% __Nm_..mocmm got o _8.2 6872 - - - SI'E0S | 0'9F | LWP {00609 [ZEeRHEiees | - 86°180°T | € | 6L
615 | 288 oqNE_.._m __ 98142’ {86 | S1T {00EE ﬁ._m:” - i - - 16987 | 047 | Gub | 0'TIS'E |BLSISE | €19 |T08 00'66KT | IGILE | ¥ oL
Z8p | 8§52 er18L 6ULEVE 4L €T {002 e 1 — | - - LEVSE | 69 | 7T 98'9E  |0€'B0S'T | S§'PS |9°1L |{00TIBL | 0S'SEO'L | § | 4L
Zle g oo.m.wm _%.N%._H gel {07 |00T 29'6b -] - —~ 12398 |gEE {005 liSEOr |2T6 jIee wees | ezoesr | 9 |9z
529 | 929 00'ZFE'T oo_.ms.m 2'€Z | 92E {006 1A - - - — | %06 |85 |00'19F |€6'99F 1 TUS {9'BS {008 (650591 | L |SL
rge ! 698 %.mﬁ.m rogsz | 618 | €8 |00 | ¥S0s - i - - - 0L8 | 0001}00708  |00Z0E {6'8S {298 [00'6I6'T | 0SESEE | 8 | WL
zer N.wm_&_.aﬁ_ QELe' | 90T | ¥ [ ok yeeRIl | - | - - - 928 | €08 {0078 |PI'BCF | 0IE |O'IE 00099 | 6L'9ZLT | 6 €L
£eL | €8 {0028 s_.mwv ee €8 | 00% 2309 - |- - - EP8 | S8 |V0geE Jeseee | — | — - - 01 | 2L
- - - ~ -] = - - e - - - - - - - |- - - 11 | 1261
% 1% = w0 % 1% = wooo g (% e lwm % % |lm | % % l= wy
e iE2l (@ (1) loel @ | () Tal @1 M cel @ (1) Sot @ 6_
IV XSS {pofameq| poruElg | IV XS |pelewe | poyueg | IV | X2 jpafeurng| parely | gV | X5 [poseuteg] peweld | IV 13X Ipefeureqr) pojusig
S m«oﬁw sBaly LAY SBAIY | $EOIY x sgaly| SEaly D w seary; seary o seary!  sealy jody|reaj
0L auig POXI seigeg B1Bo[Rq

(2861 ‘Yol Sueyy uooUdA], AQ pesnes a8eweg 9—AJ °IQeL

1IV—-16



' 2 Wood Supply Plan

E P{C()Ps wood. quppiv plan (ftom 1984 to 1994) "illd the result (hom 1980 to _'
1983, mciudma eetlmates by Study Team) ate brxefly descnbed by main wood
_supply sources m thlf: chapte: ' '

E Defa’ils of .'woo'd. suppjy ._'pl:.ll:l. arg cesefibeci_in attached Appendixes.

.2_—-71: _Natural }orest (Refer to Appcndm V.- i)

Output of natural fore%t wxll drop sharply m the future to less than one thud
of present output.. '

{in 1 000m35

Wood species | 1080 - 1984 (1)° | 1985 - 1989 (2) 1990 =199 (3)
e B ave. yearly output ave, yearly output . yearly ocutput
S o WD} ¢372€5 ] RN ¢: ) V1¢ ¥
- lsawtimber 484 | 100 235 | 49 113 23
{Pulpwood - e | 100 | 216 63 75 22
{Foelwood | 108 wo | 28 202 | e e
- {rotal - 936 100 ey | T} 25 27

It seems lmpossuble {o merease average yearly output to more than the volume;
shown in’ the table because allowable cuttmg vclume shouid be authorlzed:
by the ‘Bureau -of Forest Devciopment beforehand
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i

22 lndmtual Tree Pl'mhtlon (Refer to Appendlx V-2, IV 3 lV 4, 1V - S

IV 6)

, Outpul of industrial tree plantatlon wﬂl vise sharpiy m thc future as shown

in- the’ table

(in 1,000n°)

Species | 1980 - 1984 (1) - [1985 -.1989 (2)  [1990 - 1994 "(3)
' ~ave, yearly output | ave, yearly output |ave, yearly output.
_ OVYIOO N (/D (/1)
Falcata 148 | 100 . 85 .51 427 289
Bagras . 9 100 27 300 174 1933
Ipil-ipil - 63 264
Total 157 | 100 175 111 865 551

When planting and harvesting plans of industrial tree plantétibn shiown in
attached Appendixes - were .made, PICOP excluded both areas damaged by

='Typhoon Akang and areas harvested until 1983.

These areas of FHIC’ltd 'are totalling up to 9,412 hécfares (1, 217 + 2,195: refer

to Appendix 1V-2), and these of Bagras are totaliing up to 5,121 hectares

(‘5 000 + 121 refer to Appendlx IV-3).

As mentloned in IV—1-3-4 “Storm Damage the damage caused by Typhoon

,'Akang was not so serious, and also the damaged plantations have been re-

covering their growth through replantation or rehabilitation measures.

Particulary, since Falcata is a cop;ﬁicing species .it' is certain that at least Fal-
cata Plantations damaged by Typhoon Akang rnust considerably recover their

" additional” growth

Howevér_', PICOP has excluded plantatidn areas damaged by".'l’yph'oon Akang

from PICOP’s wood supply plan. And, the ages of both Falcata and Bagras -
-pléntattons in- PICOP’s harvesting plans are 'counted‘:one year younger than
.actual: plantation ages ‘where the plantqtlons are to be cuf;’ that s, actual 8
- year old plantation is descnbed as 7 year old plantation. Also the expectmg
' ~yield volume of 7 years old is employed instead of volume of 8 years old,
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*in accordance with the agc.descr'_ibe'd in PICOP’s harvesting plan: Furthermore,
the expecting yield volume used. in harvest plans are the volumes that had
been obtained by multiplying volumes lisied in Table TV 5 “Expecting Yield
Volume and Mean Annual Increment” by some safety factms It should be
noted that PICOP underestimates the output from its industrial tree plantation.

By taking into account the above points, PICOP’s harvesting plans have become
safer and steadier volume from -the viewpoint of wood supply plan. And, as
mentioned in IV—=2-6 “Total Wood Sllpp]y Plan and Total Wood Requirément”’,

PICOP will be ‘able to supply the wood volume required under both Renova-
tion Plan A and Renovation Plan B by adjusting PICOP’s present wood supply
plan slightly. Therefore, the wood supply plan which was submitted during the
field surveys has been used in this report as it is, to avoid any confusions. How-
cver, it is necessary for PICOP to make new wood supply plans to meet Renova-

tion Plan A and B in consideration of the above-mentioned points.

As mentioned in IV—1-3-1 “Planied Areas in Industrial Tree Plantation”,
PICOP intends to complete its industrial tree plantation development program
uniil the end of 1983.

PICOP’s industrial tree plantation theoreticatly has the potehtial to supply
the volume by species shown in the following table if the plantation continues
1o grow on the cycies shown in the following table after the completion of
its plantation. development progrant.

Species Areas Rotation | Mean Annual Increment |[Potential Supply
Planted | Age No Thinning Volume
ha years mS/ha/yr 1,000m3/year
Falcata 26,194 8 30.3 794
Bagras 26,165 8 18.8 _ 492
Ipilk-ipil 20,000 4 15.0 300
Total 72,359 1,586

Comparing potent_ial' supply volume in the above table with average yearly
output (from 1990 to 1994) in the previous table, it is obvious that there is con-
siderable room to increase supply volume as far as PICOP’s wood supply plan of
industrial free plantation is concerned. '
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Z2—-3  Agro-Torestry (Refer to Appendex IV--7, 1V-8)
Thé wood supply plan has also excluded harvested areas of agro-forestry until
the end of 1983 like the case of industrial tree plantation.
Since tree farmers of agro-forestry have planted only Falcata which has re-
productive power from stump, cut-over areas should reproduce Falcata stands
naturally. '
It is estimated that about 10,000 hectares are not included in PICOP’s harvesting
plan of agro-forestry,
s 3
(in 1,000 m™)
Species 1980 - 1984 (1) 1985 - 1989 (2) 1990 ~ 1994 (3)
ave, yearly output [ave, yearly ocutput [ave, yearly output
(I)Y/(1) (2) /(1) (3)/(1)
Falcata 248 100 293 . | 118 182 73
Ipil-ipil - 6 , 121
Total 248 100 299 121 303 122
2-4  Wood Procurement Division (Refer to Table 1V-—7)

Only shortage of veneer logs and Falcata pulpwood is fo be supplemented by
wood procurement.

Judging from fuelwood consumptions in 1980 and 1981, considérable volume

of fuelwood ought to have been procured, but Study Team can not make clear
how many cubic meters of fuelwood PICOP had bought.
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Mill-waste

Mill-wastes generated from timber manufacturing operations such as saw mili,
plywood plants, wood processing plant and so on is fully utilized as fuel except

vencer cores,

Although Study Team had not obtained PICOP’s estimation of mill-waste, volume

of mill-waste has been estimated as foliows.

1983 by timber manufacturing operations.

1) Generation rate of mill-waste has been calculated through Log Flow in

2) Based upon the generation rate catcutated in the above 1}, the final genera-
fion rate has been decided as shown in _the following table, taking log

quality and process improvement in' the future into consideration,

3y Volume of mill-waste has been obtained by multiplying the final genera-
tion rate by the volume of generation source.

(Refer to Table IV—7, in which volume of mill-waste is described as pro-

duced fuelhog).

Source of waste generatiom ~ 1984 1985~1987 1988 -
FA % 4
Plywood plaﬁts Consumed veneer logs 38-25 25 21
Sawmi_ll Consumed saw logs 54.,2-51.7 51.3. 48.3
Wood preparation | Total supplied logs 3.6 3.6 3.6
plant & Woodyard
Bark Total supplied logs 3.2 3.2 3.2

except Falcata from
agro=-forestry

Good quality logs will be distributed to plywood plants and sawmill because
PICOP is planning to stop log sales including export from 1988 onward.

Therefore, processing vyield percentage will be improved and waste gen-

eration rate will be decreased.
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Total Wood Supply Plar and Total Wood Re'quiremcnt

Table IV-7 “Wood Supply Plan” shows the grand total from 2—1 to 2-35.
Table 1V--8—A “Wood Requirement (A)” shows total wood requirement when
Renovation Plan A is carricd out. '

Table 1V-8—-B “Wood Requirement (B)” shows total wood requirement when
Renovation Plan B is carried out.

And wood assortments are divided as follows. o
Sawtimber: Logs for export and domestic sales and veneer logs.
Talcata: Pulpwood for newsprint, namé.ly, for white chips.
Others : The swmn of pulpwood for red chips, fuelwood and logs for sawmill.
(Necessary volume of logs for sawmill shall be selected from all -
logs that come to wood preparation plant, except sawiimber.)

Table IV—8—A shows that PICOP will be able to supply wood requirement when
Renovation Plan A is carried out, although it is necessary to adjust potential
of wood fuel to dividing equally. Since total log requirément in the table does
not inchude the consumption of wood fuel, the sum of excessive supply and
produced fuelhog is described as potential of wood fuel in the table,

‘Table IV—8-1B shows the demand and supply of woods when Renovation Plan

B is carried out.

In this case, the total of nearly 269,000 m? will be sh'o.rt of “Others” including
pulpwood for red chips from 1989 fo 1991.

" However, supply from 1985 to 1988 is nearly 574,000 m3 in excess of require-
- ment during the same period.

S0 it is possible to offset the shortage by postponing the cutting of excessive
supply from 1985 to 1988.

Consequently, PICOP will be able to supply wood requirement through slight
adjustment of its wood supply plan when Renovation plan B is carried out.
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3.

3-1

Pulpwood Cost

Present Pulpwood Cost

All logs are supplied to Bi'slig from

a) naturdl forest (virgin forest and second growth forest)
b) industrial tree plantation '

¢) agro-forestiry

d) wood procurement division,

Logs from natural forest and industrial tree plantation shall be logged ouf
by PICOP itself, namely logs produced by Company Logging Operation. Planta-
tion development cost in industrial tree plantation and agro-forestry shall

correspond with stumpage cost in natural forest,

Logs from agro-forestry are usually purchased at roadside and their delivery
costs at mill woodyard are lower than those of logs from industrial tree planta-
tion because tree farmers of agro-forestry plant seedlings and harvest trees by

themnselves.

Meanwhile, procurcd logs are higher than any other logs because they have
to be transported on barges from Davao, Iligan, etc. to Bislig.

Table IV—9 shows actual cost of logs from natural forest from January to May,
1984, and estimated cost of logs to be produced from natural forest from
Januvary to December, 1984,

Table IV—10 shows the same cosis in industrial tree plantation.

Estimated costs in both tables were made by Study Team. (Refer to Appendix
V-9, 1V-12, IV--14, IV-15)
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Table IV-9 Cost of Logs from Natural Forest (in Us$/m3)

Actual cost

Estimated cost

Jan. - May Jan, - Dec.
1984 1984
Virgin forest/ Watural forest 42 % 37.5 %
US$/m° US$/m>

Operating costs '
' Extraction expenses

(Felling - Yarding) 3.62 3.67

Loading & Hauling 4.73 4.66

Sub-total 8.35 8.33
Other costs

Road cost 1.28

Overhead 7 4,07

Silvicultural fees 0.13

Sub-total 5.48 5.48
Total 13.83 13.81 B

Comparing with second growth forest, virgin forest is cheaper in extraction ex-

penses, but higher in road cost, loading and hauling costs.

1 USF = 14 Peso in Jan. — May, 1984
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Table IV—10 Cost of Logs from Industrial Tree Plantation (in US$/m?)

|  Actual cost

' Fstimated cost

Jan, -~ May -Jan. - Dec.
1984 1984
US$/m° - Us§/m’
Operating costs '
Extraction expenses 4,66 4.66
Loading & Hauling 4.90 4.63
Sub-total 9.56 9,29
Other costs
Road cost 1.17
Overhead . 3.83
 Stumpage cost 1.87
Sub-total 6.87 6.87
Total 16.43 16;16

Since road cost and overhead per unit volume are even among wood assort-
ment such as sawtimbef, pulpwood and fuelwood produced by Company Logging
Operation, average pulpwood cost to be suppiied in 1984 is cstimated as shown

i Table IV—11.
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Table IVS11° Pulpwood Delivery Cost at Mill Woodyatd in 1984

':0utputhdf‘pﬁ1pwood Delivery costs
' 3 at woodyard . 3
1,000 US$/m
Natural forest™ 356 13.8
Industrial tree : 159 : 16.2
plantation
Agro-Forestry 270 13.9
Hood procurement div, 81 19.4 - i
i
Total 866 14.8

1 US§ = 18 Pesos -

Table IV--11 shows actual pulpwood delivery cost at mill woodyard, gathered
by the Woods Group. But PICOP delivers logs to timber manufacturing opera-
tions at the costs set uﬁ on the basis of market prices by wood assortment.
Therefore, each of- timber manufacturing operations is receiving logs at the
cost which is nearly the level of market price. In this connection, the present
delivery costs of chips are as follows:

o
o

white chip : 351 P/m3 (19.50 US$/m3)
‘red chip ;289 P/m?  (16.10 US$/m?}

And the above prices are used in the chapfer “Financial and Economic Anatysis”
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3.2

3-2-1

Cost Ana_lysi's _
Operating Cost

Condition of stand on logging operation (Refer to Appendix IV-18)

Present and future harvesting volume per year, standard condition on ioggmg _
operation and standard hawcstmg volume per " hectare are shown in Table

W12, IV=13 and IV— 14 respectively, based upon the data submitted by

PICOP and the spot survey results made by Siudy Team. The foll()ng are

distinctive in PICOP’s loggmg operations.

1Y A network of all-weather roads covers the whole forest land and the
roads are well maintained, using iots of ballast produced from'ne_m_"by
quarrigs in the forest. So logging operation can be performed throughout
the year by heavy U.8. made machinery and cguipment {such as highlead
system and {ractors), thanks to denscly developed forest road network
against abundant rainfall. (Refer to Appendix IV—13).

" 2)  Forest workers work more than 300 days in a year, 10 hours a shift

2

3}

in felling and yarding operatlons and two-shift a day in toading and haul-
ing operations.

3) Forest workers are well trained and inexpensive under piece-rate wage.
Lots of staff and computers are utilized for sirict management.

4y Since -logging machinéry and equipment is well repaired and maintained
in PICOP owned work shop, machines arc utilized very efficiently. '

Logging systems
Flow charts of logging operatlons in both natural forest and 111dustr1a] tree
plantation could be simplified as shown in Table IV—15 and 1V-16.

Logging cost ‘

Table IV—19 and IV 10 are estimates of logging costs in both natural forest
and insutrial tree plantatlon based upon Table IV—15 and 1V-16. (Details of
estimates are calculated in Appendix 1V-—I14 and IV 15)
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Table 1V-12 Harvesting Volume in 1984, 1987 and 1992

1984

1987

. Torst type logging system Wood 199 2
assortment - ha mifha 1,000m3 | ha . [m3fha|1,000m3]  ha m3/hal 1,000m3
Natural Forest L . . .
Virgin Forest Selective Logging Sawtimber 69 173 64 130
S © Pulpwood 49| 124 39 79.
Fuelwood i 27 14 29
Total 2500 129| 324 |2036{117| 238 -~ - _
Second Growth | Selective Logging Sawtimber 48] 113
Forest ' Pulpwood 24 55
Fuslwood 17 39
_ Total - - - N —-{-2331 89 207
” Timber Stand - Pulpwood 20 20 20 20
Improvement Fuelwood 2 30 30 30 30
Total 2{1000| s50 50| 1000 50 50
" Clearcut Sawtimber 59 178 567 1 80
‘Pulpwood 77| 232 62 198
Fuelwood 43 128 92 2983
Total 3000| 179] 5383187210} 671 - _ _
Total Sawtimber 64| 351 501 310 34| 113
Pulpwood 65| 356 481 297 22( 75
Fuelwood 1 28| 157 56| 352 21 69
Total 5500 157| 864|6223| 154 959| 3331 77| 257
Industrial Clearcut Falcata 2042 77 1581294 89 115 2878 159 458
Tree ' ' * Pulpwood 34| 19 1} 175 40 ‘7] 1660| 123] 205
Plantation Fuelwood - - — 1. -1z20| 60 7| 6824 53| 365
_ Total 2076]  T7| 159]1,589| 81 12911362 90 1,028
Agro-Forestry Clearcut Falcata 270110241176 180) 1054|170 179
Fuelwood - - - - 2025 60 122
" Total 27011024| 176! 180| 3079| 98| 301
Sawtimber - - 33
Wood Falcata 6 156 —
Procurement Pulpwood 75 - -
Total 81 158 a3
- Sawtimber - 351 310 146
Grand Total Falcata 434 451 637
Pulpwood 432 304 280
Fuelwood 157 35 .9 556
Total 1,374 1,424 1,619 |
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Standard Harvesting Volume per Hactar (no thinning)

Table 1V-14
Ragras Falcata Pine | Mixed Tpil~ipil
TP ITP Agro-¥ |ITP TTP ITP Agro-F
Planting interval {m) 3x3. 3x3 3x3 4x3 4%3 -2x2
¥o. of pianting - '
tress (No. /ha) 1,111 1,111 1,111 {833 833 2,500
Cutting age (years) 8 8 6 | 15 8 4
Percentage of re-
maining trees up to 0.7 0.7 0.72 (0.6 0.7 0.8
cutting age
No. of remaining . _
trees up to cutting 777 777 800 {500 583 2,000
age {No. /ha) ’
DBH (cm) | 20.5 24 21.5 25 23.5 12
Hedght /DBH 0.85 | 0.79 0.79 [0.74 | 0.83 0.79
Height m| 17,5 19 17 |18.5 | 19.5 9.5
Breast height form | o 4n | 044 | 0.44 [0.43]0.44 0.44
factor _ -
Standing tree
volume including(m®)} 0.251 | 0.379 0.271{0.39 | 0.372 0.047
bark :
Utilization per-
cent {up to 7 cm 0.77 0.82 0.79 [0.7710.82 0.64
top diameter)
Avallable volume(m3)}} 0.193 0,311 0.214}0.3 0.305 0.03
output per ha(m3/ha)| 150 242 172} (150) 60
Expecting yield in ‘
1992 in PICOPfs plan| 125 242 170 178 53 60
(m?/ha)

TP : Industrial Tree Plantation

Agro-¥ : Agro-Forestry
DBH : Diameter Breast Height
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Table IV—15

Flow Chart of Logging Operation
in Nafural Forest in 1984

Forest type Vitgin forest
Cutiing system Selective

“Cutting areas 2,500 ha
m3/ha ' 129 m3/ha
Output 324,000 n®
Available volume per tree 7 m3firee
Volume per log L9m 2.3m3[Piece

Second growth forest
Clearcut including T.S.L
' 3.000 ha .
179 m3/ha
538,000 m*
1.3 m3/tree

L9.m-_

0.8 m3/piece

Felling & Bucking by C.S. 9 m
length: ~324,0600.m?

1

Productivity: . 55 m3{2:ma

Yarding by S00HP Highlead
Yarder : 324,000 m3
Productivity: 65 m3/6-man

(Stacking by 500 HP Yarder)

Productivity: 65m?/2-man ]

y

. . k.
| Loading by 20 t-hydraulic

324,000 m3

Crane : _
550 m3/2-menfshift

“Prod.

[ Scaling on Truck by 2-man

30t-truck: 324,000 m3
Prod. 48m?*/2-man/shift
Distange: 46km, 2.0 trips/shift

Felling & Linlbiilg by.C.S. in tree

¥

length: 538,000 m?
Productivity: 50 m3f2-man
i
¥

Yarding By 300 HP
yarder: 269,000 m®
Prod. 60m3/6-man

Skidding by 15 t-tractor |
269,000 m3
Prod. - 65 m3f2-man

Bucking by CS.: .
269,000 m?
Prod. 60m3/2-man

Bucking by C.8.1.
269,000 m?
Prod. 65 m3/2-man

(Stacking by yarder)
Prod. 60m32-man

(Stacking by 10 t-crane)
Prod. 200 m3/2-man

—J

|

X

Prod.

Loading by 10 t-liydraulic crane:

538,000 m3

275 m3/2-man/shift

l Scaling on Truck by 2-man |

Prod.

30 t-truck:

Distance:

538,000 m3
45 m3/2-man/shift
42 km, 1.9 tripsfshift

C.5. : Chain Saw
Prod. : Productivity

v-34
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