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% %.2-1 PROPERTIES OF URAL CRUDE OIL (1/2)

Analysis of Ural Crude Oil to be used for the Modernization Study
of NO.1 Crude Unit and Vacuum Unit '

DESCRIPTION UNLT i VALUE

1. Density  &° 0.860
& , :
APL 32,3
2. Water Content Wt % ' 0.23
3. Chloride Contents mg/1 13

4, Distillation . _ .
IRP C 7 © 45

Evaporated at 100°C Vol & 10.5
150°C 19,5

200°C - | 28,0

250°C 30.0

300°C 47.0

350°C 61.0
5. Sulfur Content We 8 : 1.39

6. ., S Content({Dissolved) Wt 3

at 20 °C - _ nil
50 °C ' nit
7. Viscosity
at 10°C - | . . .20.36
20°C 13.33
37.8C 7.64
50C _ 5,84
8. Freezing Point ' -15

9, pour Point C _ Y

.31 2_8




% 3.9-1 PROPERTIES OF URAL CRUDE OIL (2/2)

- UNET

17. Watson K Factor

DESCRIPTION VALUE
10. Conradoson Carbon Wt ¢ 3.80
Residue
11. Metal Content
v mg/ka 36
Ni 13
Pe 20
Na 2
X below 0.5
Ca below 0.5
12. Asphaltens Wt % 1.21
13. Ash Wt & - 0.014
_-14.%Wax Conbent. Wt % 2.57
Melting Point S 53
15, Acid Rumber KOH/g - 0.06
16. Reid Vapor Pressure | Pa (Kg/cw )} 392(0.4)
11.7%

3.2:9




2 3.2-2 TBP DISTILLATION OF URAL CRUDE OIL

Yield on Crude Yield on Crude Density
TRP C ‘ Dt
Wbt f Cim We: | vol® | Cum Vol & L
) 1.52° 1.52 2,28 2.28 0,557
1| 20 - 32 1.43 2.95 1.93 4.21 0.614
2| 32-62 1.51 4.46 1.93 6.14 0.650
3] 62- 72 1.58 6.04 1.93 8.07 0.683
41 72 - 87 - 1.64 - 7.68 1.91 9,98 L 0.715
5| 87 - 95 1.65 9.33 1.92 11.90 - 0.715
6 | 95 - 110 1.68 - 11.01 1.90 13.00 0.737
7 | 110 - 120 1.69 12.70 1.93 15,73 0.730
8 | 120 - 132 1M 14.42 191} 17.64 0.748
9 | 132 - 145 1.72 16.14 1.90 19.54 0.756
10 | 145 - 155 1.74 17.08 1,91 21.45 0.761
11 | 155 - 167 1.74 19.62 1.93 23.38 0.775.
12 | 167 - 178 1.76 21.38 1.94 1 25.32 0.778
13 | 178 ~ 190 1.80 23.18 1.97 27,29 0.787
14 | 190 - 201 1.82 25.00 1.96 29.25 0.798
15 | 201 - 214 1.84 26.84 1.96 31.21 0.807
16 | 214 - 225 1.86 28.70 1.97 33.18 0.811
17 | 225 - 236 - 1.87 30.57 1.97 35:15 0.817
18| 236 - 248 | 1.88 32.45 1.96 37.11 0.824
19: | 248 - 260 1.90 34.35 1,95 | . 39.06 0.836
20 | 260 - 271 1.91 36.26 '1.96 41.02 0,838
21, | 271 - 283 1.92 38.18 1.95 42,97 0.846
22 | 283 ~ 295 1,92 40.10 . 1.95 44.92 0.847
.23 | 295 - 306 1.93 42.03 1.96 46.88 0.848
24 | 306 - 317 1.94 43.97 1.96 48.84 0.852
25 | 317 - 328 1.95 45.92 1.95 50.79 0.858
26 | 328 - 339 1.96 47.60 1.94 52.73 0.860
.27 | 339 - 351 1.96 49.84 1.92 54.65 0.876
28 | 351 - 363 1.98 51.82 1.93 56.58 0.8841
29 | 363 - 383 1,97 53,79 1.9 58,49 0.8884
30 | 383 - 398 1.97  55.76 1.90 60.39 0.8920
31 | 398 - 414 1.97 57.73 1.89 62.28 0.8958
32 | 414 - 430 1.98 59,71 1.89 164,17 0.5000
33 | 430 - 445 1.97 61.68 1.87 66.04 '0.9047
34 | 445 - 460" 1.97 63.65 11.86 67.90 0.9094
35 | 460 — 475 1.95 65.60 1.83 69.73 0.9145
36 | 475 - 486 2.00 67.60 1.87 71,60 0.9191
37 | 486 - 500 1.98 69.58 1.84 73.44 0.9236
38 { 500 ~ 516 2.01 71.59 1.06 75.30 0.9278 .
39 | 516 - 531 2,00 73,59 1.85 | 77,15 0.9315
40 | 531 - 532 2.02 75.61 1.86 . 79.01 0.9363
41 | 552 - 570 2.01 77.62 1.04 80.05 0.9404
42 | » 570 22.38 1066.00 19.15 | - 100.060 1.0048
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#t 3.2-3 CURRENT PRODUCT SPECIFICATION (1/2)

USE SPECIFICATION
(1)Gases Refinery Fuel Gas | G minimum
Puel for Home G +G content vol & max. 1.5
0

(2)LPG

G content vol ¢ max. 0.5

(3o

~ Distillation

IBP  min. 25 °C
FBP max. 10 8 °C

{4}

" | @WReforming Feed

@Pyrolysis Feed

Distillation
I1BP 73.5
¥BP 148

M+
15,
e

Distillation
B 78.5
FBP 148

s

o

(50 2

{DReforming Feed

" | @Pyrolysis Feed

{ USE )

pistillation
| 130
FBpP 190

aes

Distillation _
1BP 136 °C
FrBP 200 C

{6)As

Diésél Blend

Distillation
FBP 220 °C max.
% vol evaporated at 200°C
50 %
Flash Point
min., 55°C
Note: (*} Only for Pyrolysis

- {Ts

Diesel Blerd

Distillatitn
IBP 180 "C min,
Density at 20 °C
70.810— 0,835 g/aw
Flash Point
min., 66 °C

{8} s

Diesel Blend

Density at 20°C _
% vol evaporated at 350°C
min, 87

O

Diesel Blend

Pensity at 20 °C
0.850— 0,870 afaw
% vol evaporated at 350 °C
min. 80

C3.2-1r




% 3.2-3 CURRENT PRODUCT SPECIFICATION ¢2/2)

USE SPRCIFICATION
il o NO SIDE CUT
{1DP1s Light Fraction Density at 20 °C
Diesel ©0.880 - 0.895 g/cw
- Distillation(ASTM-D 2887-78)
Heavy Fraction FEP max. 460 °C
Lublicant Oil Flash point
: min. 120 °C
~ Freezing Point
max. +8 C
020, tnblicant 0il Flash Point
_ min. 120 °C
Distillation(ASTM-D 2887-78)
' FBP max. 460 °C
3P Inblicant 0il Viscosity at 1000C
10.5 — 125m% /s
Density at 20 °C
Flash Point
N . min, 220 °C
Freezirg Point
“min. 37 °C
Distillation{ASTM-D 2887-78)
IBF  min. 400 °C
FBP  max, 545 °C
FBP-IBP max. 120 °C
(4P 4 Fuel Oil Blemd Flash Point
: 210 °C
@5vacwm | « Refinery Fuel 0il softening Point R-B Method
Residue | + Asphalt Plant 43.6 — 46.5
(Use ) ' '

3d 2']2




# 3.2-4 EQUIPHENT DATA (1/3)

1. Heaters
NG Description Pc-1 "~ Pc-2
1| Duty Gi/h
~ Product 150 50
— Steam 1.9 3.6
2| Type Cylinder / Vertical |
3 | Diameter m 7.6
4 sné_n Height  m 29.9
5__Eufners Vertical 16 pieces Vertical 8 pieces
6| Flow t/h 350 ~ 420 125~ 150
‘7 Stack Temperéture *c 350 ~ 500 320~ 450
é surface Area M
1)Radiation Section 860. 310 -
.2)Convection Section
-Pfoduct .1,820 650
- Steam 59 650
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# 3.3-1 OPERATION DATA OF NO.1 CRUDE OIL DISTILLATION DNIT (PRESSURE) (1/2)

1. pate 1 26 November 1993
2. Time ¢ 9:00 ~ 10:00 _
3. Crude 011 | URAL CRUDE OIL 100 %

4, Thraughput _
MN0.1 Atmospheric bDistillation tnit : 270 t/h
NO.1 Vacuum Distillation Unit : 144 t/h

6. Pressure ( MPa )

Number | Press, | Murber | Press. | Mumber | Press. | Number Press.
1 |so.n1 12 | 0.29 2| 0.48 | 34 -
0'1.1_5 13| L3 23 | 0.17 35 -
2 | 0.72 14 | 0.37 24 | 0.44 36 -
31 09| 15|15 | 2| o0s)| | -
41 o0.41] 16| 0.45 26 - 38 -
. 0,49
5 | 0.5 040 | 27| — ] 39| 0as
_ - 0.49 _
6 0.34 0.51 28 - 40 -
7 0.25] 17 | 0.014 29 - 41 | 70mmg
| {9.33
8 2,2 8 | 0.0 30 - kpa}
9 - 19 | 0.29 31 | 0.48 42 | 65mmig
s ] (8.67
10 - 20 | 0.54 32 | 0.071 kpa}
1§ 0.28 2| 0.2 33| 1.8 43 -
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# 3.3-1 OPERATION DATA OF NO.1! CRUDE OIL DISTILLATION WNIT (PRESSURE)' @2/

44 - 53 - 62 — 7t -

55 | o.68 54 | 0.9 a| - | 2 | o |
a6 | - ss | 0.5 6| - 7n 20.03‘
a7 | 0.22 5 | 0.36 65 | — 2 | 0.22

8| — | 57 0.3;7 66 | — 75 :0.15.
9| - | s8| 057 67 | - 76 | 0.61
50 | -0.03 sg | 1.4 68 | — 77 | 0.61

51| - 0 | 073 6 | - w | -
52 | - o | - 70 | -

1 3.3-10



# 2.3-2 OPERATION DATA OF NO.1 CRUDE OIL DISTILLATION UNIT (FLOW)

1, Date ¢ 26 Noverber 1993
2. Time ¢ 9:00 ~ 10:00
3. Crude Gil @ URAL CRUDE OIL 100 %

4, Throughput
NO.1 Atmospheric Distillation Unit : 270 t/h
MD.1 Vacuum Distllation Unit & 144 t/h

6. Fiow { t/h }

Nurber | Flow | Number | Flow Nunber " Plow | Muber | Flow
1] 270 12 és ' ‘23| et 34 2,5
2| | sle : 2 | 24 35 | 144
il - 14 5.8.5' 35 144 | 36 | 22
4  130§ 15 [ 7.6 ) f wm |
5 | 140 16 | 18 7| - 8| —
6| — 17 | 12 28 | 10 36+37| 22+31
1| - 18} 18 | 29| 825 39| 10
8| - 19 | 16 30 | 36 4 | 22
9 | 390 | 20 |22 | ‘3|1 s | o.64
10 -'1,60';: 2a |17 | 32 30 - -
11 | 230 22 zo B ) —:1.1 ~ -
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# 3.3-3 OPERATION DATA OF NO.1 CRUDE OIL DISTILLATION UNIT (TEMPERATURE) (1/3)

1. Date 1 26 Novarber 1993
2, Time ¢ 9:00 ~ 10:00
3. Crude Oil ¢ URAL CRUDE OIL 100 %

4. Throaghput
ND.1 Atmospheric Distillation Unit : 270 t/h
ND.1 Vacaum Distillaticn Unit. : 144 t/h

5. Tamperature {(°C)

Nuber Tenp N\irber Tenp Nurmber Terp. * { Nurber ‘I‘emp
1| s| 1} - 2 | 183 37 96:
2| s | 1| we| 2| - [ B | 22
3 [*40 ] 15| - 21| 1s0 | 39‘ o
4 85| 16 e | '2& 150 | 4b 150
5| 101 1 |+ 4o | 2 5| a2
6| 0| 18| 17| 30  192 :. 4é -

7 ‘104 ‘ 1_9. 140 3; ‘102_ '43:, ;230

8| 2] 20| 10| 32 55 | 44| -

9} - 2| 17 3| wr | s :15'7

| w02 2 [+ | | m| | 2

11. - 99 23| 02| 35 1'45, 47 >-. :

o | | 24 |s0s 36:' - B % | o |




§§ 3.3-3 OPERATION DATA OF NO.1 CRUDE OIL DISTILLATION UNIT (TEMPERATURE) (2/3)

Narber | Temp. | Naber | Temp. | Marber Perp. Rurber | Terp.
49 7 65 | - 27 s | - | s | - |
50 | (130 | 66 [ - 82 | 391 9% | 230
s1 | 182 67| 201 83 | *2 9 152
52 ] 203 68 135 s 2 | 98 76
53 | 245 69 72 85 *2 99 | 282
54 | 218 70 é? g6 |70, 67| 100 | 318
55 | 350 n| - 87 | %1 108 | 355
s | 300 72| 245 88 21 102 =
57| 19| | 145 89 | 2| 103 | 220
56 | * 40 74 58 90 128, 44| 104 | - 246
_ : 42, 80 '

59 53 75 27 | EJECT. 105 254
_ ' LNe | 23, 26 —
60 2| |- |35, 40| 106 | 83
61 ~ 77 27_1 o1 | 280 | 107 76
62 *1 78 | 105' o2 8 - | 108 27
63 | 110 79 49 | o3| 8} 100] -~
64 _63'3' 80 27‘_‘- “ 9.4* : 32# 110 | * 130
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# 3.3-3 OPERATION DATA OF NO.1 CRUDE OIL DISTILLATION UNIT (TENPERATURE) (3/3)

11 6 | 19 o2 | 126 |1 176} 131} -

WO .
112 27 120 27 |Trains| [ 167| 132 -
1m | - 2 | - | 127 |1 176] 133 | 22
14| 80 122 262 | Trains | I 167| 134 | = 22

115 | 102 123 194 128 | 1 176 135 -

WO _
16 | 27 124 | 286 {Trains{ Il 167| 136 | -

117 — 125 | - 210 129 340] 37| 27
18 | 180 - — 1| 130 2] - S

NOTE : (1) *1 means OUT OF ORDER.
(2) *2 means ND FLOW.

(3} Outlet Terperature of all Cooler is roughly 40 °C
~ 45 °C .

(4) * means QUT OF CRDER{ PPSA informed during the seotnd

field survey ).

{5) PPSA informed the new data collected m.26.mven'ber
1993 during the second field survey as follows: -
Nou§ 1 101 ° C, No.6 1 104 ° C, No.20 1 152 ° ¢ -
NO.621 157 © C, No.871 42,35,37° ° €. ‘

3.3-14



# 3.3-4 OPERATION DATA OF NO. ! CRUDE OIL DISTILLATION UNIT

(HEAT BALANCE OF FURNACE) ¢1/3)

1. Date : 26 Nowewber 1993
2, Time 3 9:00 _~_10:00
3. Crude Oil 1 URAL CRUDE OIL 100 %
4. Throsahput
0.1 Atmospheric Distillation Unit 1 270 t/h
ND.1 Vawun-l)i&tillatim Unit 3 144 t/h
5. Meteorological Condition
Temperature t -1.9 °C _
Atmispheric Pressure{ Hecto-Pascal) : 1,026
6. Poperties of Fuel 0il
PC-1 PC~2
6.1 Fuel Oil Consurption ( Kg/h) 2,300 1,200
6.2 Fuel Oil Temperature (“C) 67 67
6.3 Specific Gravity { 20 °C) - 1.002 1.002
6.4 Oonposition |  Carben . 87.65 87.65
C{wt %)
Hydrogen - 7.15 7.15
*. Sulfer .- 2.80 2,80
Nytrogen(Ave. ) 700 PPM 700 pPM
6.5 Lower Calorific Value 1 s 9,443
{ ASTM D-2382-83 ) ( keal/kg )
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# 3.3-4 OPERATION DATA OF NO.1 CRUDE OIL DISTILLATION UNIT

' (HEAT BALANCE OF [‘URNACE) (2/3)

7. Poperties of Fuel Gas

PC-L PC-2
7.1 Fuel Gas Consumption { Ne /h ) 1,000 476
7.2 Fuel Gas Temperature {'C) 20 | 20
7.3 Camosition ik 26.94 26.94
{vol % ) - - - :
GE Yo () s
C: M
G 2.99 2.99
C K 1.74 1.74
i-CiHe 1.47 147
Cibh g 1.39 11.39
CiBe 0.36 10,36
G 0.61 0.61
B 50,70 50,70
N 3.88 3.88
HS 0.81 0.81
® 5.82 5.62
_ o, 0.02 - 0.02
7.4 Lower Calorific Value(kcal/w )| 8,516 8,516
7.5 Speci:fic Gravity ( Air= 1) 0.487 - 0.487
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# 3.3-4 OPERATION DATA OF Nb;l CRUDE O1L, DISTILLATION UNIT
(HEAT BALANCE OF FURNACE) (3/3)

8. Poperties of Flue Gas frdm Furnaces

pC-1 pC-2

8.1 Flue Gas Temperature (°C) 310 | .360
8.2 Flue Gas 0 8.12 10.20

Composition '

{vol % ) e 0.0 0.0
O | . 95 6.83
N | 75.24 71.16

NOX (vol ppm) g | s

so {(vol ﬁ'm) 7 495
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% 3.3-5 ANALYTICAL DATA OF CRUDE OIL PROPERTIES (1/2)

1.
2.
3.
4.

5. Crude Oil Properties

¢ 26 November 1993

Crude Oil : URAL CRUCE OIL 100 %

Date
Time ¢ 9:00 ~ 10:00
Throughput

NO.1 Atmospheric Distillation Unit ¢ 270 t/h

ND,1 Vacuum Distillation Unit_

: 144 t/h

Crude Oil

DPesalted Crude il

5.1 Density (20 ° C) 0.858 0.863
5.2 C17  Contént 0.0027 < 0,0001
Wt % {DIN 51576)
5.3 HO Content
Wt 2 0.27 0.09
(ASTM D 9570)
(DIN 150 3733)
5.4 Conradson
Carbon Wt % 3.77 —
{ASTM D 189-81)
5.5 Freezing Point
{* C) -18 -
5.6 Asphaitenes 1.6 _—
Wt %
5.7 Sulfur
e s 1.47 -

3.3-18




% 3.3-5° ANALYTICAL DATA OF CRUDE OIL PROPERTIES (2/2)

Crude 0il
5.8 Inpurities Wt %
Indissoluble in 0.003
Butare
5.9 Paraffin 2.5
Wt %
5.10
TBP Distillation
1BP s2°cC
75°¢C 2 vol'%
150 ° C 14 vol %
175° ¢C 20 Vol %
200 ¢ C 26 Vol %
380 ° C 50 Vol %
520 ° C 76 Vol %

6 Waste Water fram Desalter

6.1‘ g.l 8.1
6.2 Hydrocarbon 28.44
mg/1
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# 236 ANALYTICAL DATA OF PRODUCTS OF NO. |
ATHOSPHERIC DISTILLATION UNIT (1/3)

1. Date : 26 Noverber 1993
2. Time ¢ 9:00 ~ 10:00
3. Crude Oil : URAL CRUDE OIL 100 %

4b 'Ihro.lghp.tt
MD.1 Atmospheric Distillation Unit : 270 t/h
NO.1 vacuum Distillation Unit : 144 t/h

5. products Properties of Gas

Dry Gas
5.1 Hydrocabon
Content. (Vol 2)
() 2.54
G 10.27
G 39.04
Ce _ 29.47
G 7.89
S 1.27
® 9.38
O 0.14
5.2 Specific
Gravity 0.874
{ air = 1)
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% 3.3-6 ANALYTICAL DATA OF PRODUCTS OF X0. 1
ATHOSPHERIC DISTILLATION BNIT (2/8)

6. Products Properties of 0il

6.1 Distillation ( ASTM D 86-67 )

Ao | An A: | Ao A As A

P 27 | 8 | 123 | 152 | 158 | 178 | 159

se | 34 94 | 133 | 166 | 179 | 213 | 238

108 ] 39 98 | 137 | 173 | 101 | 227 | 258

208 | a4t | 102 | 142 | 181 | 209 | 243 | 279

30s | 53 | 106 | 146 | 185 | 220 | 257 | 297
sos | 66 { 114 | 153 | 157 | 236 | o2 | s |

0e | 8o | 122 | 160 | 206 | 268 | 286 | 332

s0e | 93 | 139 | 170 | 220 | 264 | 304 | 350
{88 %)

954 | 100 | 148 | 176 | 227 | 271 | 314 -

FBP 105_ 153 | 185 | 237 | 282 | 323 ~

6.2 Flash Point
({ ASTM D 9371 )
Ar b A | A A [ A ] A | A
°¢c | <o <0 21 47 53 79 94

3.3-21




# 3.3-6  ANALYTICAL DATA OF PRODICTS OF ¥0.1

6.3 Density
{ ASIM D 941-83 )

'mo_sﬁnsmc DISTILLATION URIT (3/3)

Ao A Asa Ay P s Ao
glaw | 0.661 |0.736 | 0.764 Jo.797 | 0.820 | 0.836 | 0.856
6.4 Evapolation
Ao M A By N Mas A
at 200 — - - 57 12 2 1
° ¢
at 350
cc| - - - ~ —~ - 28
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# 2.3-7 ANALYTICAL DATA OF PRODUCTS OF NO. ! YACUUM DISTILLATION UNIT (1/5)

1. Date 1 26 November 1993

2. Time 1 9:00 ~ 10:00

3, Crude Oil ¢ URAL CRUDE OIL 100 %

‘4. Throughput
ND.1 Atmospheric Distillation Unit ¢ 270 t/h
NO.1 Vacuun Distillation Unit t 144 t/h

5. products Properties of Oil

5.1 Distillation

P P12 Pia Py
asy | D86-67 {1 D-1160 | D-1160 | D-1160

18P 250 KY Y, | 398_ 412
53 | on | 388 | 422 s
10% | 288 | 402 | 442 475
0% [ 306 | 415 | 455 | 495
0% | a8 | 42 | 462 506
50 ¢ | 335 432' 4?5 532
0 | 352 | a2 | 498 | 552
90 %I 372 | 452 520 | 572
oss | 380 | 462 | 532 | 385

o . (Crad:
ree | 384 | 468 | 545 | ing)
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# 3 3-7  ANALYTICAL DATA OF. PRODUCTS OF NO.1 VACUUM DISTILALTION UNIT (2/5)

5.2 Flash Point
{ ASTM D 9317 )

Pi Bis Py P Vacuun

Residue

ec| 140 | 205 | 237 | 260 | -

5.3 Density at 20 ° C
{ ASTM D 941-83 )

Pi1 Bia Py Piy Vacanan -

Residus

gfae |0.877 | o0.901 |o.014 fo.038 | -

5.4 Freezing Point

sel|l 46 |+20 |427 437 | -
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- #% 3.3-T ANALYTICAL DATA OF PRODUCTS OF NO.1 VACUUM DISTILLATION UNIT (3/5).

5.5 Visoosity at 100 ° C
{ DIN 51560 )

Py B2 P " Pus Vacnam

Residue

cst | 2.23 | s5.26 | 9.61 | 18.6
op | 12 | 142|182 | 28| -

5.6 Softning Point { Rink and Ball Method } { DIN 1995 )

P P:2 Pi s Pia Vacaam
Residue
— 23 25 29 32
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% 3.3-7 ANALYTICAL DATA OF PRODUCTS O0F §O. 1 VACUUM DISTILLATION UNIT (4/5)
© 5.7 W-1 and W—é Bottoms 0il

5.7.1 Distillation { ASTM D-1160 }

° ¢ W-1 Bottans Oi1 | W-2 Bottars Oil
IEP 126 127
10 % s | 186
30 % 257 277
50 % 372 368
70 % 462 480
08 560 588 (88 % )
(Crackimg)
95 3 580 _
FBP 592 (98 % ) -

5.7.2 Specific Gravity at 20 ° C

W-1 Bottams 0il | w-2 Bottoms 6il

gfcnt 0.889 0.890
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# 3.3-7 ANALYTICAL DATA OF PRODUCTS OF NO.1 VACUUM DISTILLATION UNIT (5/5)

5.7.3 Freezing Point

w-1 Bottows Oil

W-2 Bottoms Oil

-1

5.7.4 Flash point

W-1 Bottoms Oil

W-2 Bottoms Oil

52

42

5.7.5 Visoosity at 100° €

Ww-1 Bottams Qil

W-2 Bottams Oil

°E

5.45

1.43

3.7
1.26

© 5.7.6 Softning Point ( Rink and Ball Method ) ( DIN 1995 )

- | W-1 Bottoms 0il

W-2 Bottoms Oil

- impossible

<0
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3.5 BIRALATRUMEOBE
3.5.1 BLE&S
() B—BIERRER (R5-1EBMI A0, )
D B--SEANERIIBYANROX v 7
() Frv/OEH
LB, EMOKRIZE > TH o B 6H 5 —oME oM Ul itk
ENOH -TH, 15T HABKBAT, TORJOPMBADWNLEE
BHEE IR b A S N0 TEMA KR Y 3 2 &Mk h s,
ZOFNOF LOREAERTADIT. ¥+ v FEWITEMEN XN D,
HMBROF y o TREROEB D ENRIN S,
Fd 251 OASTN S — Wi RIS D% KB i
(h) BROMBOEy 9T -

WET - 12 bE38, ¥vo TERA UL, TOHPELS 5253,

# 3.5-2 GAP OF PRODUCTS OF NO.1 UNIT ATKOSPHERIC DISTILLATION UNIT

- ASTM 5 % Point.  ~ — - ASTM 95 % Point = Gap (° C)
A2 133 Al M8 T = —I5
A3 166 C M2 176 C = —10

A T M3 221 T = 48

A5 213 C A4 27T = —58

< M5 314 °C - 1

AL 238
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# 3.5-1 CONPARISON OF PRODUCTS PROPERTIES OF NO. 1 ATHOSPHERIC
DISTILLATION UNIT ¥ITH TS SPECIFICATION (1/2)

1. Distillation

Ao Ar A Ao A As e

Actu. 27 178 159

spec. |min25{ 78,54 | 130 | 220 | 180 | na | N

50 %

Actu. 66 114 153 -} 197 236 213 316

Spec. | N.A | N.A | N | 200 NA | NA] NA

70%
Cactu. | 80 | 122 160 206 | 248 | 286 | 332

spec. | A | ma | ma | na | na | 873 | 809
' | 1 350 | 350

90 % o3 | 130 | 1 | 2z | 264 350

Actu. (88 %)
B2

Actu. ] 102 153 185 | 237 | 282 323 -

(5,
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$ 8.5-1° COMPARISON OF PRODUCTS PROPERTIES OF NO. 1 ATOSPHERIC
DISTILLATION UNIT ¥ITH ITS SPECIRICATION (2/2)

2. Plash Point (° C )

A .8 N &1 By Ao A

Acta. <0 <0 21 79 9

spec. | N.A NA | N NA | WA

3. Density ( ASIM D 941-83 ) { g/ar )}

Mo A AN A A« Moy &

actu. | 0.661 |0.736 [0.764 [0.797 |0.820 [0.836 | 0.856

spec. | A | na |'na | wa |o0.810 {0.830 |0.850

0.835 | 0.850 | 0.870
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#% 3.5-3 COMPARISON OF PRODUCTS PROPERTIES OF No. 1
¥ITH ITS SPECIFICATION (1/2)

1, bistillation

YACUUM DISTILLATION UNIT

P D: B Pi« | Vacunim
astM | p86-67 | D-1160 | D-1160 | D-1160 | Residue
IBP
Actu. | 250 372 398 412

spec. | NA | NA 400 | N.A
FBP _
actu. | 384 545 - —
spec, | < 460 | 460 545 N.A N.A
FBP-
mp | NA NA | NA
<120
' 120
2, Flash Point { ASTMP 9317 } {°C)
P Pi; Pis Py Vacaum
Residue
Actu, | 141 205 237 260 -
spece | 5120 |>120 |>220 | 200 | na
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# 3.5-3 COMPAR[SON OF PRODUCTS PROPERTIES OF NO. 1 YACUUN DISTILLATION UXIT
VITR ITS SPECIRICATION (2/2)

3. Pensity ( ASIM D 941-83 ) ( g/an )

Py Pia Pis Pia Vaouum

Residue

0.914 |{0.938 —

| spec. | 0.880 | 0.910
1~ NA |~ | na | na
0.895 | 0.925

4, Freezing Point { ° C}

P ‘P2 Py Pi. Vacuun

Residue

Actu, +21 +37 -

spc, | 48 | ma | >37 | na -

5. Softning Point ( Rirk and Ball Method ) { DIN 1995 }

s, Pn Pis Py - | Vacinm

Residue

spec. | nA | MA | NA N.A 43,6

6.3

3.5-9



DATE

PLACE

STEAM QONSUMPTION ¢

=
-l

: <
IWMTPET Z>mAe <ADZ—EEX Ebg_ﬁ

B3 3.5-1 STEAN CONSUMPTION (0.7 MPa STEAN)

ae

26 NOVEMBER 1993
09:00 ~ 10:00

NO.1 CRUDE OIL DISTILLATION UNIT

: 9.4 t/h |
TN
1 0.49 MPa(nbs. )
2.5t/h _
345C
155 °C |
wW-17
2.5t/ |
PC-2 S,
> FIRE FIGHTING STEAM <0.1 t/h f\ '
FOR PC-1 & PC-2 o .
- Nch_F .
0.0t/h Pd—1. 1 >
Valve Closed L Ny
Temp.
0.0t/h anE |
Valve Closad N/
NNLP
Pd-1. 2 =
5.9 t/h Stean w-8
> Trace .
Flow:
1.0 t/h ' > To Désalter
| Eh-1l
4 Terp Flow: :
Y : > To Desalter
Teqrp. Temp.  En2
Pd-2 o | -
? o a8 :
:—59.60 — J

S P-101,102

.3.5%10



$9 3.5-2 STEAM CONSUNPTION (1.3 WPa & 0.7 MPa STEAW)

DATE + 26 NOVEMBER 1993
TIME s 09:00 ~ 10:00
PLACE ¢ NO.1 CRUDE OIT, DISTIIIATION (NIT

'STFAM QONSUMPTION ¢ 1.3 MPa . t/h

0.7Ma . t/h

/—\
¥ 0.48 Mpa(Abs. )
1.1t/h
340°C
_ 272 °C
0.7 W--2
MPa
: 1.1t/h
Act. PC—1 | >
0.6MPa
e m
R | FIRE FIGHTING STEAM <0.1 t/h
E Y FR pc-1 & Pc-2 - :
F N.N.F
1 ' >
N » N
E 1 FIRE FITING STEAM
R >
Y FOR Po-1 & Bo-2 N.N.F
S ' N
T
E
A N.N.F
M >
N
H 1.2 t/h { EST.)
E : >
A - To Atomizing Steam | N.N.F
D - for Burners 3
E ../
R H
1,3 N.N.F
MPa ,
Act,
g.0ra |
. h 4 w_* 3
1.6 MPa| 3.2 t/h{EST.)
(Act. 1. ) >
' 4 " To Vadwxn Ejectors

-3.5-11






3.6 FIAMBIEREIRIVE KSR
36,1 MABHE
NS, SED XS IEM RS,
() Pe-1
) BRERIR
 %§?—¢Kié&al%ﬁﬁmT£5o
2 WAR (#3.2-95K)
MBREOY I ab—Ya vhdy 123.86i/hTh D,
@ mﬁ@% |
f%ﬁ |
———— % 100 = 97.8 %
126.6
4 Pe- OB HOT R
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5) WSO HE S h KK
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b,
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FHBYIHLTY I 2l a vBUBTEI L R LI, :

(2) Pe-2
1) BERHRE

MEEF -yt kAL, 64.316Gi/hTh b,
2) B ZAKL (B3, 2-98 KD

REASRDOY S 2l Y a vinby AL136IMTS D,
3)  BREHRbE

4113

— X 100 = 63.9%
64. 37
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43

Pe- 20 iR FIZh B DA

BREMKEEENTE L, ZOPRRBYTHS,

3.6.2 W FAMAMRROLIIVY -5 Y ROtk

PPSAD: & S} X dufe 35— FMA MR D L3V E — 35 ¥ XK. 6- TR Y
ZOIRIE -G v ADERI N OB ER N RERT HLEND ZN F—RIE
KB R A — IR N SO L RARE DT, Al COMEIFD T —
PiZbETUTHERINLLDTHS D,

("

@

ghas
B3 6-112 b & NT, Pe- 1 &Pc-208 %L bEWHB LEHDED IS ITN S,

Pc-1 : ( 39,136.6 — 13.261.5 ) / 39,136.6 66.1 %
Pe-2 ¢ € 23,735.2 — T,634.9 )/ 23,7352 = 61.8 %

i

BRIKS LAY TIh S ORI, BlERS S,

[3.6-105% 7Y 3 v IEDIRNMF —RF7 VA
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CEFNF TS A LB TR S0,

[3.6-213. 43, 6-12 B L2 bDTH 5.
#3.6- 1. K3 620827 Vg vOLINF N5 v ADE LB THDL, TDH

o B e YOIV, NFVALTOROIERR > S D)5,

2. P LD XV FE - DAL 127, 136. 6K, XRVF DI, 232,596, IKwT
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LR FE T A, EEREGIE LA RIS, KESHE. BLkoTF
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# 3.6-1 ENERGY BALANCE IN EACH SECTION (kw)

Scction In Out
Heat Exchangers - 138,882.2 137, 042.5
Coolers '

¥-1 - 95,.81 1.9 95, 827. 1

Pe-1 127, 136. 6 2.?..2'-, 5061

¥-2 206, 302. 4 72, 389. 3

Pe-2 29,6%.2 59,6315

¥-7 : 76.€5t 77, 151
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B] 3.6-1 ENERGY BALANCE OF KO.1 CRUDE OIL DISTILLATION WNIT

r : - ) ' h
4978
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6084L.9
‘ ™
3 S
g e
: _E_/@‘*\\@ %
. w‘ : "
! } / J) g
S am i,
p 13 _524
21 Al }A-lmm's; 3
9 R s ) i
%5 y. I\ o3 b A6 00307 %3
3 R
: ' . 8 3 MEEE]
(). Crude Oil . g% g 2::;;!?';“1 2T I
Rethc No from Heat vt | e a0 3 .
Exchangers = 3 & ) et 8
lwl 577880 i - o 1
4 E "‘§ 9 -
£ 32} A .
fetlon B QO =) 3% 8 o | -
Reflux No § V1 2 & 2 O = 'S :
from W-1 O Q —% §" < =
- i RRIE 2| = -§ Z _
| 2 % g =)
- Reflux Ne ll 3 = ' by
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RefuxNo(t W7 136842 |
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3.7 BEMHo)ik

# 2.0-N2B 505 LIS, PPSAO I B 5 PR AE DT RYII 7 = /
o AF ) WRTICTH B, % 3 T-HURSATOS &5 IoH— KA ML R e
F 2 bSO BUICOATH B0 S0 INBGPC- | RUPC-2OBEHN RIZ KD bDOTH D
WOl Y« & % =702 ZAAROREMME LD RGP -2 LT botBbh

VRO BS50Y -7 LIMTBROLRE > T35,

7.1 BN RO REH

(1) SOt RDHIR

SO BEI B IR DL IR X AL EETH B,

D BRHERRRUKREI O SEA T
2) WA ABRBUYA A S08UE
3) BT X BRI

# 3.7-203 L&O 3BT X BAERER LI bO T BRSO RIILAE
MRS NLHFERBAMOREI L5 E QbR BOT, SEPPSMIBLT 34k

& BEHIEE AR I 5 XD KR ADISIE £ LT T SINBETH B,

1. S0, PRINBORIZE L CORHERRFREAEUTOMD THL, GHIICD

LTI 334850

CEBRHLZE) 199355115 26 B ORI 4 = Aa 38

« J5i s U Z V0%
AU I EEMZARIER 270U/

» Rk

_ Iten Pe-1 Pc-2
Fuel oil (Kg/h) 430 | l,2ﬂq‘--
T sulfur content (%) | 280 | 280
""" W keatzkey f T T | 9443
Fuel gas (Nm®/h) Looo | 476
S content (VoI%) |08 | 0.8
U kealmn® | 8,516 8,516
- MEAFHEY 1. 83 I 48

WA 2 (Wn/h)

- appx. 55, 000

appx. 22, 300

:7317

-
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YA A 3.3 4EMU

: : tem . | Pl - Pe2.

Flue gas temperature (C) . Lo 31(] : 360
e s gggiton [0 D Lm Lo
0 o es ) 88

(0. 9.5 | 6.83

N | e | 16
Noxol ppmy | 47 [ m3
| S0x(Vol ppw) | B 195
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Pc-1CH5Tppn. Pe-2CT0ppaTH 5,

s YR ABIEMBIAT(1993) B O HE ML BIE (PPSAIAED : 4. 5 2& WU

{ten Enission volume Real enmi ssw
Hinit (kg/h) volume
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3.8.1 Y USABRELOER
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Feiie JIS &M LTSk 4R Ei 0,

(D) 802 : FAMTOLHETKIERZ T Y B4R, BRSO -7 1 V7R
(2) HoS/RSHY : HfR4S & LTS, WFﬂoboxuﬁazﬂwﬁﬁﬁmﬁibm

(3) HC-Alipha/Aroma : Jfifhits& L-Cid. PVE BID LD TY AT 73 LRy S HEAHE
BOMIEAMEE L

3.8.2 YUV Ui DR

(1> S0

F—5 v FHOWBTHS YADIR CA-60& M LT b KSR TH I OB

FHPIATA DM ENDH B,

bmb\ﬁ%ixu%ﬂﬂriéiﬁmﬁﬁol%#ﬁz%&MLT&Tﬁéﬁﬁ
PSE0 & TR A 900 L CRIR IS RO 0 S A HH L TE { BHEMH b,
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BohiRddTdHs,

SRR A 2 WA U TR ORI BE AT 5 O TRETENH X,
997 RSN BT RENOEB DR,

IS LEMIh TS5, KOLOMH L,
- Neutralization Titration ¥ethod

- Precipitation Titrationluethod
- Tubinetric Method
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- Bducation and Training Systen:

Instruction for training of workers including safery rules, fire protection,

environment protection, and permission of works.

(1) Introduction

(2) General description

(3> Primary training

(4) ‘Training of positions in¢luding ail the above subjects

(5) Some additional training to promote to higher level

(6) Some kinds of training for cxlernal workers to implement works in vefinery
(1) Some training course regarding safely, fire protection, etc.
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E1 3.9-1 ORGANIZATION CHART OF DRE-) SECTION

PR-3
DEPARTMENT

— l

process| 1]-] prw-1 | 3{| pRW-1I1 DRW-11 DRW-IT |
ENGINEER SECTION|31] | SECTION SECTION SECTION|
MGER | 1 '
[ ' 1 ]
FLACTRICAL MECHANICAL SENIOR | 1| | soovemamy | 1
ENGINEER| 1| { ENGINEER] 1] | FOREMAN _

1
FOREMAN

| L : - 1 ]

OPERATOR EQUIEMENTS VESSHS OF VESSITS OF PUOMP
{5} (41 | TOPPING| (4% [ vACUUM]| (4] | STATION| {8)

* The upper figures show the number of staffs, the lower
labourers, and ones in parentheses the number of shift workers.

# 2.0-1 SHIFT OF ENPLOYEES FOR PRODUCEION OF NO. | CRUDE OIL DISTILLATION UNIT

" SHIFT - SYMBOL - NUMBER OF WORKERS ON-DUTY TIﬁE

15T ()] 7 06:00 - 14:00

20 @ 7 14:00 ~ 22:00

D . ') 7 22:00 - 06:00
OFF DUTY O L 7 -

# 3.0-2 SCHEDULE FOR WORK ON THREE EIGHT-HOUR SHIFTS

_ _ DAY
SHIFT - = :
1.2 3 4 5 6 7 8 91011]213141516
1 @@@@o@'@@@oog@@@o
I 20000 0OOO0OO®®O®OOO0
M @000 OCOLOODOEOeHD
W 0®@®@oo®'®®®0®@®®

4

- 8.99



7 3.9-3 EMPLOYNENT

AS OF DECEMBER 1993

JOB POSITIONS _ EMPLOYEES AVERAGE SALARY/10* 21
UNIT MANAGEMENT 1 13.7
TECHNICIAN _ 8 - 12.3
OFFICE WORKER 1 60
INDUSTRIAL LABOURER 28 - 7.3

TOTAL _ 34 . B3

B4 3.9-2 - INSTANCE OF THREE EIGHT-HOUR SHIFT FOR PROPUCTION
OF A JAPANESE REFINERY

SHI¥T WORKERS {32

]
- FOREMAN 4

OPERATOR 8 UNIT NAME

FIELD WORKER| 4] _ ATMOSPHERIC DISTILLATION UNIT
g  GAS CONCENTRATION ONIT

PLATFORMER

FIELD WORKER| 4}~  NAPHTHA HYDRODESULFURIZING UNIT
: - DISTILLATE HYDRODESULFURIZING UNIT
- F1ED WORKER| 4 |-~ RESIDUAL CRUDE HYDRRODESULFURIZING UNITI

FIELD WORKER| &)~ HYDROCGEN PRODUCTION UNIT |

- WASTE WATER TREATING UNIT
FIELD WORKER| 4 GAS TREATING UNIT
SULFUR RECOVERY UNIT

% 3.9-4 EXPECTED OPTINUN EXPLOYMENT AFTER
- STRUCTURAL AND ENGINEERING INMPROVEMENT

CURRENT AFTER IMPROVEMENT DIFFERENCE

FOREMAN 4 co 4 . 0
OPERATOR 5 5 = o
FIELD WORKER 20 . 8 ; 12
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%°3.0-5 YORKING HOUR FOR EWPLOYEES OF MAINTENANCE SECTOR

DAY MONTH YEAR

WORKING HOURS {HOURS} 8 178 2136

SHIFT WORKING TIME
187 06:00 - 14:00
2ND 14:00 ~ 22:00

3 3.0-6 WAGES OF EMPLOYEES FOR AINTENANCE SECTOR

AVERAGE WAGES/IO' z1
HOUVR MONTH
10,06 10.68
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% 3.9-7 INSPECTION OF BQUIPMENT REGULATED BY UDT/ZDT CODES

INSPECTION INTERVAL

CODE EQUIPMENT : : :
- PRESSURE TEST VISUAL TESTING

(DESIGN PRESSURE X 1.25) INTERNAL ~ EXTERNAL
VESSEL 6 YEARS . 3 YEARS 1 YEARS
uDT TANK ' 6 YEARS 3 YEARS 1 YBARS
PIPELINE 6 YEARS | - - "
 VESSEL 6 YEARS 3 YEARS 1 YEARS
ZDT TANK 6 YEARS 3 YEARS 1 YEARS

PIPELINE 6 YEARS - -

% 8.0-8 NUNBER OP OPERATION DAYS

YEAR 1983 1989 1990 1991 1992
PLANNED OPERATION DAYS (pays) 118 334 31 338 324
PLANNED SHUTDOWN DAYS (DAYS} 34 31 54 271 42
ACTUAL OPERATION DAYS - (DAYS) 88 349 311 35 34
ACTUAL SHUTDOWN DAYS (DAYS) 277 16 4 0 42

ACTUAL SHUTDOWN OPERATION DAYS (DAYS) 22 19 37 17 21
ACIVAL, START-UP OPERATION DAYS (DAYS) 3 4 3 2 12

3.9-16



3 3.9-9 MAINTENANCE QOST OF NO.1 CRUDE OIL DISTILLATION UNIT

YEAR 1989 1990 1931 1992 1993
a:PREVAILING VALUE (x 10* 21) 2523 32922 92319 92319 93027
b:REAL COST OF MAINTENANCE (x 10* 21} 1400 6983 10453 13650 10961

‘e:(bfa) x 100 (%) 55.4 20,9 11.3 14.8 11.8
h:(afa FREY IDUS YEAR ) X 100 (%) ol 1304.9 280.4 0-0 99.7

# 3.9-10 MAINTENANCE COSTS OF FACILITIES IN
HEAYY INDUSTRIES IN U.S. A AND JAPAN

RATE OF MAINTENANCE| RATIO OF MAINTENANCE| RATIO OF MAINTENANCE
COSTS TO PRODUCTION| COST 10 PRODUCTION CGST| COST TO ACQUISITION COST

LO;NER MOE| UPPER| LOWER| MODIE| PP ER|{ LOWER| MOIIXE UPPER
25 % 50 % 25 % 25 % 50 % 25 % 5% 503 25%

A | 339 | 501 | 7.65 4,76 | 7.25 | 10.87 | 3.95 | 580 | 7.9
e | 1 | 2003 400 | 183 | 346 540 | 427 | 7.08 | 10.48

3- 9-17
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# 4.2-1 FUTURE PRODUCT SPECIFICATION FOR NO.1
CRUDE OIL DISTILLATION UNIT (1/2)

Use

b Specification
(1) Gases Refinery Fuet Gas C, mininum .
(2) LPG Fuel for Home C, + C; content vol % max. 1.5
_ _ C, conteat vol % max. 0.5
(3)R,; @® W-5 Columm in depenta- Distillation (1)
" nization operation IBP  min; 25T
FBP 85 + 5C
Losst+Residue max. 4 vol. %
® W-5 Columm in dehexani- | Distillation (‘1) o
zation Operation IBP min. 25T
FBP  max.  80°C
C, content max. 4 wi%h
. _ C, content max. 1 wi%
ARy, O W-5 Columm in depenta- Distiliation (1) o
nization apesation IBP 78 £ 5C¢
50 vol. % recovered at §7°C
FBP 110 £ 5T
1) or Cy ~ Cs content
3 wi%
(® W-5 Columm in depenta- Distillation (' 1) :
nization operation BP - 80%5T
FBP S 110 % 5°C
Cg content minimized
(5)YAy, @ Reforming Feed Distillation (‘1)
18P 78 £ 5°C
FBP max. 110 + 5C
@ Pyrolysis Feed Distillation {'1)
1BP 718C
FBP  max. 180°C
(6) Az @ Reforming Feed Distillation (1)
IBP min., 130C
FBP max. 180T
@ Pyrolysis Feed Distiftation { 1)
IBP min, 130°C
- FBP  max. 230°C
(N A, Diesel Oil Blend Distitlation (1)
FBP max. 300°C
Flash Paint (ASTM D 93)
min. 80T

Note: ('1) ASTM D 86

- 4.2-2




#4.2-1 FUTUR_E PRODUCT SPECIFICATION FOR NO.1
CRUDE OIL DISTILLATION UNIT (2/2)

(8) A, Diesel Oil Blend % vol. cvaporated at 350°C
Summer  min. 85
Winter min. 90
9Py Diesel Oil Blend
_ Non Specificated .
(10) Py, - | Lubricating Qil OPERATION
A B
Distillation ( 2)
(TBP)
% vol. evaporated
at300C  max, 7 max.05
a1325°C  max.20 max.3
at350C  35-45  max. 19
at400C min. 90  45-60
at4507C - min. 90
Viscosity at 100°C
_ (mm’*/S) 25-32 35-42
(1) Py, Lubricating Oil Distiltation ('2)
(YBP)
% vol. cvaporated
at300C max. 9.5 max, 0.5
at350°C  max.6 -
at400C  20-30  max. 10-15
al 450°C 80-85 45-60
atS00°C  min. 98  85-90
above 520°C - max. 15
| Viscosity at 100°C
{(mm’/S) 5.0-5.6 6.9-7.3
(12) Py, | Lubricating Oil Distillation {'2) '
(T8P)
% vol, evaporated
at 4007C 6.5-8.0 wmax.0.5
at450C = 31-34  max. 15
at 500C 73-19 45-50 .
above 525°C ~ 10-14 25-30
Viscosity at 100°C
- - {mm>/S) 11.2-11.8 12.0-14.0
(13)Pi4 | Fuel Oil Blend _ Flash Point  210°C_ 210°C
(14) Vacuum * Refinery Fuel Oil Peneteation  1/10mim
Residue * For Asphalt Plant (ASTM D 5)
. : max. 200 max. 200
min, 120 _min. 120

Note: ('2) ASTM D 2887-78
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ﬂ 4.4-1 SAVING ENERGY ITEMS FOR NO.1 ATMOSPHERIC
AND NO.1 VACUUM DISTILLATION UNIT (1/2)

(1] Reducuon of Input Encrg)

Cooler Outlet

Savmg l:nergy ~ Required Equipment Note
Item - of Action .

1.  Rationalization 1. Oxygen Anatyzer Shut Down
of excess air 1o Sequence is
Heater 2. Remote and Required.

© Aulocontrol of
Damper
3. Dralt Gauge
4. Low NOx Bumer
5. _Min.i,mizalion of
__Air Leak

2, Rationalization
of Distillation -
Tower

(1) Decrease Reflux Check Product
Ratio Quality

(2) Reduce Steipping Check Product

' Steam Flow Quality

3 ReducéOperation
Pressure

(4) Overflash Overflash Moniter
Monitor

3. Rotaling
Machine 1. Impeller Cut

2. Inverter Control

4.  Ejector

1. Size Down
2. Stop One{1) Train

5.0 Control of the Daily

Temperature of Operation

4. 4-1



F 4 4-1 SAVING ENERGYY [‘EMS FOR NO.1 ATMOSPI!ERIC
AND NO.1 VACUUM DISTILLATION UNIT (212)

[2] Waste Heat Recovery

. Required Equipment Note

Saving Energy
ltem or Aclion
1. Utlization of Air Preheater
Flue Gas Heat :
for Air Preheating Extension of

Convection Section

2. Decrease the
Heat Loss from
Heater Wall

Reinforcement of
Insulation

3. Heat Recovery
from Products

Rearrangement of
Heat-exchangers

. Extension of

Heat-exchangess

4.  Impravement of . Cleaning of Healer
Heat Transfer ~ Tube
of Heater Tubes (Inside & Outside)
S.  Repairand Re—
inforcement of
Insulation
6. Maintenanee of
Steam Trap
7. Improvement of
Heat Transfer Cleaning of
of Heat Exchanger Heat Exchangers

. fnjéétion of
Antifoulant
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4.5 Bl (SO0 NOX) DM@ 7 b DK T- O, 2l
451 $0:&NOXDLHIOBUR
(1) S

19934 11JJ 26 DI ZE K 4. 5-LiTakd .

# 4.5-1 FLUE GAS TRENPERATURE AND COKPOSITION

Pc-1 Pe-2
Flue Gas Temper;;;;e éﬁ:) : ' 310 360
Flue Gas CO; -_ - 8.12 10.20
Conmposition : _

(vol. §) CO 0.0 0.0
0; ' - 9.5 6. 83
N2 | 75.24 7. 16

- X0x (vol. .ppm) 47._ 13

495

S0z (vol. phm) 2

@) 77O

1) Po-1ON0xES0

NOXES0:DF - F iy Pe2OT =3 OIS B LIROBY K0T — 5 Th b,
Crqul AABMS L, A - 5 TS BOWNSY - EOSRAYER S L,

451



o SRR S by [H—OBELED b ETHY YT Y V7
EEBRMBT~ETH S,

9) WA AOINMSHI L BEOHENR

WA 20 SR E MO IR E. # 45277,

% 4.5-2 EWISSION YOLUME LIKIT AND CURRENT ENESSION YOLUME

. OF FLUE GAS
Enission Volume Current Emission
Limit Ckg/h) Yolume (kg/h) (1)
Pe-1  S02 56,58 97. 92
NOx " 117. 42 1.8
€0 10. 00 03
Pc-2 502 20.31 50. 58
NOx 774 ' 4,18

CO 6.0 0. 16

Source :PPSA _
-Note: (1) Actual record for the year of 1993

19044F 1H 10 XD, ThooBMBBNISIRMULL LI LBREIhTVS
(222- g_l @Eﬁ) o
(3) #MEEHRI SR UL SO2URHA

SO IO AGHA R 5 7D IC BRSO AR IR B & L CAMET 5, K31
R, T -2 THOER AL RULLORBRCH D,
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1D 1993E1LH26 0 DPc-1h o0 SO it

S0e HEliREAHST
= PRERIHITR X REMhORBE AR
+ WEDFAHRR X BB ROPORERGR
= 2,300 kg/h X 0.028 X 64/32
4+ 1,000 na3/h X 0.0081 X 64/22.4
= 151.9 kg/h

# 4.5-2CHE. 97.92 kg/h> i > TH D HENH B,
3 190ME11H26H DPc-2 5B S0P Il
S0, HEEER
= PURMEITR X MR ORNATIR |
+ BT AHR X BEA Ohofi i
= 1,200 kg/h x 0.028 X 64/32
+ 476 na3/h x 0.0081 x 64/22.4
= 78,2 kg/h
4.5 2T, 50.58 kg/h& o THEHHEND S,
4.5.2 PPSA® SO HEHIR(KAEEHE
: ﬁ.!l?&‘-.'.'i'(‘*tzt‘ W BIMARE R I A A OB « ISR LR T Bt T
5Ty S0z HEIRZNT A, HLRAF -1tk hHolitREEPIEsI &
L, ‘
4.5.3 SO0 YEiiEt DG
:CTM\?iJVfVa?ﬁmKQ&dwfﬂRmﬁmmﬂ®SmﬁMﬂ@ﬂﬁ%ﬁ_
R IS
| 3.6.1 TR LALIZ. HEORETRIRE Y I 2V~ ¥ a v Sl SRIBRHIR
Rz EAR b B, :
'_-ﬁmmm&@smmmﬁoﬂﬁéﬁﬁiétwu\Viiv—va?wéwentmﬂ
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FITREENT 50

(1>

1)

2)

3

(2

AL E
ST A IBRIEROMERIIKOEICESOTEH S,
Rt it

- B, Y av—varhoiohi ey 5,
- iR : 308 t/h o ‘
SR OEIEARIT. 9,433 keal/kg | WHSHE 2.8 ¥t KLY B,
- Pe-l. Pe-2& bEREMIWSLE T B .
- BRI ¢ Pe-l. Pe-2& b 60%E 9 B
- AREAHRIROEED,
Pe-1: 1.83 (Oxygen content: 9.5%)
Pc-2: 1.48 (Oxygen content: 6. 83%)

Pc- 156 ®S0:3k B

S0, YEHi R

= 1412 Gj/h / (9,433 kecal/kg X 4,185.5 X 0.6)
x - 0.028 x 64/32

= 333.4 kg/h

Pc-2ip @D Sﬂayﬁﬂjf_ﬁ

02 Yl |

= 46.9 Gj/h / (9,433 kecal/kg X 4,185.5 X 0.6)
X 0,028 x 64/32

= 110. 7 kg/h

PV A7

22T S0 HFHRIKM OHER K OFREIFZE ST .
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D

2)

[oe s

SR A NIRT LI, RFEFY-ERTSY v - HRAEIN D,
- R 48R X H . AEBBENRIIEh.
- ARHRBRROEL D,

Pe-1: 1. 24 (Oxygen content: 4.0%)

Pc-2: .24 (Oxygen content: 4.0%)

& 55— — BHEH AU bft\%;@ﬂ"‘i BIEL I5TH S, JORAMEAY

B/ A O BRARERBIER., 2 7%&05,
- s : 308 t/h.
Sy ialb=Yav EFMMSHONREANFIERENT B,
- Pe-ly Pe-2 & bMEMWBEE T 5,
- BB OIS, 9, 443 keal/kg o BESHEL 2.8 wt K& D,
C AAFAIEIE. Po-l. Pe-2& HEOSE T B,
- Pe-ls Pe-20hSOUEH XML, 400C & D,
S BEHMANE. VY A b~ AT 10T H30TCIZARI NS,
VS A MO —ADBFEIZOVLTHE. M 4.8-3 BRIl

MBAGEN Z PO RERBIEFES U, RO HRT H5 LORAOREE S0:HI R

a) Pc-l

S0 HEINEE
— 144.8 Gj/h / (9,433 keal/kg X 4,185.5 % 0.8)
X 0.028 X 64/32
= 342.0 kg/h

by Pc-2
S0z HrHi%
= 40.0 Gj/h / (9,433 keal/kg % 4,185.5 X 0.6)

X 0.028 X 64/32
= 94.4 kg/h

4- 5'5 .



3

4)

(3

D

S 2P DR RIS Ui B4 DEsE S04 UK R

a) Pe-l -
S0z PEIMAL = 446.7(x) X 0.028 X 64 /224
= 2.0 kg/h
b) Pec-2

50, 2(%) X 0.028 x 64 / 22.4
= 2.8 kg/h

S0z Hiiift

e (0 #4128,

BISIASE TR U BAOHEE SO UHEMN R

“ay Pe-l _ ‘
SO Yl = 924.5(%) X 0.028 X 64 / 22.4 -
= 5.8 kg/h
b Pc2
S0 BEHAR = 255.3(%) 0.028 x 64 / 22.4

I

14. 3 kg/h |

VO FRE R

F&H |

EWA#R 4.5-3125d
MR S0 HI ORI R

a) FEARLATHR® SOHH RIS Gl 1 308t/h) | .
S0 YRR, 444, 1 kg/bhH312.5 ke/bA&101. 6 ke/hikd LT 5o

bY R, RERHIT & MIAK TP AEIEES 15 L SELIRVIBA®D S0:lF

(W EE Hobed 5 &S0 MR I3, 03. 0kg/h (518 ¢+ 14.3 + 25.0 + 2. Ske/h)IKIK
Tx b, '

44 5_6 .



2) #iH

PSS RARBINALHED SOBIREENT 2010, BEirbOp
HRERST I EDRHETH D,

8 LS G A A BT R A I AT XD 2 ORET ANMBYI TR
MhaEoiztih, Jhit stk TH S,

5.4 NOx BEINBOUEH
(1) ANOx ﬁE{liﬁﬁéﬁl:;‘;L\LTOJ}%‘-H%%?F
1.5.2 TR~ PPSAIE. A AN S NoxEBRET B AT MBI L
Lo ‘ -
ZOWE. & Nx3i - F - E2MBPIRBT 20HRS -TH S,

ol ROBTREIT b ESE, NOxBEIRAHEET %,

1D s—-EMmAREHOEMmE ¢ 308 t/h

2) BEHBITA ¢ VI al—Yay s EEAMSBONHEERENT
‘ L o

3) BEMEA ADMBEHSA o AL

D MmEMhoYRES o 1wt ppn

5) MG EREIE : 800° C.

6) HMEOMPMAAER ¢ 10° keal/h

7 BRF- %

YA 2 D02 & NOxEUEIL, 19934 LHA26 R icE S hic 7 - 7 2 UNIT %,
IR . -

Pe-1 : 0.5% 113 ppa

Pc-2 : 6. 83%. 113 ppn

Ui LIS, Po-100 NOXBLI TRODTUME S, Po-20MIE I LIz

4.5
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8

(2)

D

2>

3

D

g7 - ¥

a) A ANOD0: & NoxiIl (I%- Noxs<— 7 — BIFEHRORHT & 2 HE Al
Pc-1: 4. 0%. 130 ppa
Pc-2 : 4.0%. 130 ppm . _ L
b) AvZeRAbn- A&%@B@Mimmﬁém IS MEUMIT I, 300CTh S,

©) BEBRBOMBARHRINS,

) RIEFAF-2ZATY 9o —pi, BRINTWS,

AL NoxBEI R OER:

Pe-1

NOXx HEHI A

= (The anmount of dry fiuc gas) X Q. {]0{]113 X 46 /-22. 4
= 162, 600 na3/h X 0.000113 x 46 / 22.4

= 37.6 keg/b

Pc-2
-NOx YAt _

= (The amount of dry flue gas) X 0. 000113 x 46 / 22.4
= 47,000 nn3/h X 0.000113 % 46 / 22.4 |
= 10.9 kg/h
AT NOxPEHEROHEE

(A TE » 2ET-AHH)
Pc-1
NOx HEjI e

= (The amount of dry (lue gas) X 0.000130 X 46 / 22.4
= 101,000 n3/h x Q. 0{1{]130 X 46 / 22.4

= 27.0 ke/h
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2) Pc-2

NOx HEHLR

== (The amount of dry flue gas) X 0.000130 x 46 / 22.4
= 30,000 nm3/h X 0.000130 x 46 / 22.4

= 8.0 ke/h
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# 4.6-1 PROPERTIES OF ¥ASTE WATER FROM NO. 1 CRUDE ©OIL
DISTILLATION UNIT FOR THE YEAR 1993

No ltenm : _ _.{'Jnit‘ | S_ystemg Syét_cm _
. p ”- - _&3 - 8.1 7.2 —”90
9. Sulfide ng/1 .1 - slo 28 - 308
3. Phenol ng/1 ol - LS L0 42
4. Suspended : |

Solid mg/1 60 - 109 63 - 160
5. Hydrocarbon ng/l 10 <\, 847 43 - 550
6. COD ng/1 180 - 7@ 180 - 8,600
7. Flow Rate n3/h 85 - 20 8.5 - .84

Hifh : PPSA

T

4.6-2



1 SEISKS Vel d | s
_ O— =N

g wyg _ AL d0TS DERITONE. TIY
SSICEE QL+~ 1T wz .. EEHW. B
OIS
I $AISAS L EyOTINTYR ORI SSEI0
VY SSINVEDKE TVEH WOSI NEIeM SIS
mﬁﬁ&
AMB _ [ WaISES I WEISXS [ WEISES -
0e/88 4 201/101 d s Y ¥
TI@IMHV A JEEE
le z 2.0 0 1901
HOTE WO WM
MNEL WIATEDRDN D WATIRY SEATIEN-
ITM WINACT WINA  QUERNEND L M ﬁﬁﬁsﬂs

LING NOILVTTIISIA 110 3C0¥0 [°ON NI EXTES AW 3qve Ay 19V &

T



09/65 d B T s

: (SSCRTd £ ). INII
1t HO ]w .. g
. : : ‘ 2

T A . . .m R

8 2

- 4.6-4

FOVAIS NI SIONVISANS FATSNEII0 ONIOAW J0J JUNSVIMAINNO ¢-9F B



	第3章　第一原油蒸留装置の診断・レビュー
	3.2 既設第一原油蒸留装置のシミュレーション
	3.2.1 既設第一原油蒸留装置のシミュレーションの目的
	3.2.2 既設第一原油蒸留装置のシミュレーションの作成
	3.2.3 既設第一原油蒸留装置のシミュレーション・モデル作成の手順
	3.2.4 シミュレーションの結果
	3.2.5 シミュレーション結果の評価

	3.3 第一原油蒸留装置の現況診断
	3.3.1 第一原油蒸留装置の設計に対する評価
	3.3.2 運転管理の検討
	3.3.3 製品品質管理の検討

	3.4 最大人力運転時の熱収支及び物質収支
	3.4.1 熱収支
	3.4.2 物質収支

	3.5 製品品質及び規格の検討
	3.5.1 製品品質
	3.5.2 製品規格（現状）
	3.5.3 製品規格（近代化後）
	3.5.4 シミュレーション・モデルによって得られた推定製品性状

	3.6 炉内燃料効率及びエネルギーバランス
	3.6.1 加熱炉効率
	3.6.2 第一原油蒸留装置のエネルギーバランスの検討

	3.7 環境対策の方法
	3.7.1 排出量の削減対策
	3.7.2 H2S排出量の削除対策
	3.7.3 環境対策上の問題点

	3.8 環境測定及びモニタリングシステムの現状
	3.8.1 サンプル採取方法の確認
	3.8.2 サンプル分析方法の確認
	3.8.3 排出測定値
	3.8.4 PPSAにおける測定場所並びに排出規制値及び実測値

	3.9 管理システムの評価
	3.9.1 運転管理面
	3.9.2 保全管理面
	3.9.3 教育


	第4章　第一原油蒸留装置の近代化にかかる可能性検討および代替案比較
	目次
	4.1 第一原油蒸留装置の現状の課題の集約
	4.2 近代化のための前提条件
	4.3 近代化計画の総括
	4.3.1 第一減圧蒸留装置通油量の増加（第一常圧蒸留装置のレベルまで）
	4.3.2 A10留分に対してのスタビライザー設置
	4.3.3 スプリッターの設置
	4.3.4 常圧蒸留装置の製品数減少
	4.3.5 原油と製品間の熱交換の改善（熱交換器の再配列）
	4.3.6 加熱炉効率の向上（加熱炉排ガスの熱回収）
	4.3.7 減圧蒸留装置製品の改善
	4.3.8 脱塩器の増強
	4.3.9 ボックス型冷却器の撤去
	4.3.10 Od-8とZb-3からの排ガス処理
	4.3.11 DCSの導入
	4.3.12 廃水中に含まれる悪臭物質の低減
	4.3.13 加熱炉排ガスの酸素濃度制御
	4.3.14 常圧蒸留装置品質の改善

	4.4 省エネルギーのための代替計画案の検討評価
	4.4.1 第一原油蒸留装置に適用可能な省エネルギー項目
	4.4.2 省エネルギーの取り組みへの基本的政策
	4.4.3 近代化による省エネルギーの推定

	4.5 排出 (SO2、NOx) 抑制のための代替手法の検討、評価
	4.5.1 SO2とNOxの排出の現状
	4.5.2 PPSAのSO2排出量低減計画
	4.5.3 SO2排出量の計算
	4.5.4 NOx排出量の低減

	4.6 廃水中に含まれる悪臭物質低減のための代替計画の検討、評価
	4.6.1 現状の廃水の流れ図と廃水性状
	4.6.2 対応策
	4.6.3 推奨案



