
3-1 

Atmosphere 
Fractionator 

Bottom 

Vacuum 
Fractionator 

Phenol 

Asphalt 
Separator 

Asphalt 

Propane 

Extraction 
Column 

Hydrofining 
Section 

Additive 

Lube 
Base 
Oil 

Lube 
Oil 

 3 
 

 50(4) 
   

 
    (Lube Base Oil)    
(Asphalt)  

 
  

  
  1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1  
 

    5 
 

 
 
 

Section 
Section 

 
 

Blending 
Section 



3-2 

 (1)  (Distillation) 
     

  
  

 (2)  (Solvent Extraction) 
    (Phenol; C6H5OH) 

   
 (3)  (Hydrofinning) 
   

    
   

 (4)  (Dewaxing) 
   (Pour Point)  

 
 (5)  (Asphalt Separation) 
    
 
   

   
 

 
  By Product  (Vacuum Distillation 

Column   
Reactor   Asphalt Cement  Product 

 Reactor  
 Reactor  Scrubber  Oil  Scrubber 

 Scrubber  Incinerator  
 

 
 
 
 



3-3 

Heat  up
Sect ion

Coo l  Down
Sect ion Aspha l t

Disti l lat ion From
Vacuum Res idual

Vacuum Fract ionator

Oxid izer

W as t e
G a s

Scrubber

Wa t e r

S t e am

Ai r

Hot Oi l

Inc inerator

 
 

 2  
 

 
  

(1)  (Lube oil)    
•  (Industrial Grade) 
•  (Automotive Grade) 

(2)  (Grease)    
•  (Industrial Grade) 
•  (Food Grade) 
 

  
3.1   

    xxxxx  11/1  
 .    2     

 



3-4 

 1.     
 2.     
 3.     
  

  0-xxxx-yyyy  0-xxxx-abcd 
  

 3   
1.  

    (Kerosene) 
 Tank car  12,000   pump  Tank car  500 /

  17,000-90,000    80% 
  Level indicator  
 Distributed Control System (DCS)  

  (DCS) 
   

80%   High alarm  DCS 
 1   Solvent 

 Thinner   pump  Solvent  ½ 
  3    Manhole 

 
2.  (Lubrication Oil Processing) 

 6 bar  Header   Header 
 (Mixing)   

(Additive)  Premix-tank  
 Hopper tank  

 
  200  

 6 , 4 , 2 , 1   
 

 
 



3-5 

 3  

Lube  Base

H e a d e r

P r em i x

Add i t i ve

H o p p e r
T a n k

Fi l l ing Unit

 
 

 3   
 

3.  (Grease Processing) 
    

 6 bar  Header  Header    
 Filter  

 Soap  Contactor  Contactor  Additive 
   

Heat Oil  65-80    Contactor 
 Air Compressor  7 bar  Soap 

 
 Soap  Soap   

 Contactor  soap  
Contactor   (Kettle) 

 Soap  
 Filter  Homogenizer 

   Homogenizer 



3-6 

  
 

 Homogenizer 
  

 
  4  

l u b e  b a s e f i l t e r

f i l t e r
f i l l i n g
u n i t

C o n t a c t o r

k e t t l e

A d d i t i v e s

H o m o g i n i z e r

H e a d e r

іѬюъѨѷ 4  діѣэњьдѥіяјѧшлѥіэѨ

     
 (Utilities Unit)   4   

(1)  Hot oil   
(2)  Air Compressor  
(3)  (Stand-by Generator)  
(4)   

 LPG, Nitrous Oxide  Acetylene  
 

 
    

1.   
   Tank car 

 (Kerosene)  
 (Discharge Valve)  



3-7 

(Kerosene) 
 (Operator)  Alarm High  DCS 

  
 2T  (Kerosene)  

  Explosion proof 
     

   
  

 (Solvent)   
(Toluene)     Explosion proof   

   
2.  

    
 (Mixing tank) -  

 (Over pressure)  
  (Kerosene)  

    Mineral oil   
  

   
 (Ground)  

 2T 
  

  
3.  

   Soap  Contactor Tank 
 

  Safety Valve 
 

   
  

 
 



3-8 

   Soap  Contactor Tank  (Kettle) 
 Soap  Contactor 

 Hot oil  
  

4.  
     

  
  ,   

  
 
5.  (Utilities Unit) 

      
  

(1)  
(2)  Hot oil Unit 
(3)  Air compressor  
(4)  LPG  45 kg  Acetylene 

 Nitrous Oxide 
  

 



3-9 

 
3.2  
 

   3 ( . .
2542)    

  
   

   Major 
Hazard     

 Major Hazard  
 2  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3-10 

 
 

 
            

      15  2545   

  
    

1.  
1 

                
( Kerosene)  Tank car 

- Tank car - 

 

- 

 FMEA (1) 
 What if (1) 

- 
 

  - /  - /  Base 
oil  Kerosene 

 

 

  - Base oil 
Kerosene 

- 

 

 

  -  - 
(  Kerosene) 

 

 

2 
 

(Kerosene) 

- /
 

- 
 Kerosene 

 

- 

 Fault Tree (1) 
 What if (1) 

- 

 
  - 

 
- 

 

-  
- 

 
  -  - 

 

- 
 



3-11 

 
            

    15  2545    

  
  

  

3  (
 1 

) 

- Solvent  
Thinner  

 

-   Solvent 
 

 

- 

 What if  
(3 )  Check list 
(1) 

  -  - 
 

 

  -  -   

2.  
1 

 
(Kerosene   

- /

/
 

- 
 

- 

 
HAZOP (1)   
What if (4) 

  - 
 

-  Over pressure 
 

 

  - 
 

-  Premix 
Tank 

 

2  
(Additive) 

 Premix 
Tank  (Mixing 
Tank) 

- Forklift/
 

 
 
-  Additive 

- Additive  Forklift 
 

 
-  Additive  

 Mineral Oil  

-  

 
 Additive 



3-12 

 
            

  15  2545     

  
  

  

3.  -  
 

- 

 
  -  -  Hot Oil 

 
  - /  - /

 Hopper 
Tank 

 Hopper Tank 

-  
 

- 
 (Ground) 

- 
 

- 
 

- 
 Hopper 

Tank 
- 

 
What if (5) 

4. 
 

- / /
 

 (Hopper Tank) 
 

 

- 
 

- 

 What if 
(6)   FMEA (2) 

5. 
 

- Forklift/ Hand Lift -  
 

- 

 
  - 

 
- 

 

 

3.   
1. 

 Soap (Contactor 
Tank 

- /

/  

- 
 

-  

 HAZOP (2) 
 What if (7) 



3-13 

 
            

  15  2545    

  
  

  

  - /
 Contactor 

 

-  Over Pressure 
 

 

  - 
 Contactor 

- 

 

 

2.  Additive  
Load Additive  
Contactor 

- Forklift/Hand Lift - 

 

- 
 Additive 

 
  - 

 Contactor 

 
WI  
Additive  

  

-  Additive 
 
 
-  
-  Additive  

Contactor 
 85ºC 

- 

 
- 

 
- 

  

3.  Soap  Contactor 
 

 (Kettle) 

-  -  Hot 
Oil 

 

-  

 HAZOP 
(3)  Fault Tree (2) 

  -  -  
Contactor 

 

 

  -  - 

 

 



3-14 

 
            

  15  2545    

  
  

  

  - /  - 
 Soap 

 Vast 

 

 

   - 

 

 

  - 
 

-      

 

 

  - /  - 

 

 

4. 
 Homoginizer 

- /  
Homoginizer  

- 
 

-  Guard  
 

  -  
 
 
- 

 
Homoginizer  

- 
 Homoginizer 

 
-  

Homoginizer 
 

- 

 
- 

 
5. /

 
-  - 

 

-  
/
 

6.  -  - 
 

- 
 

  -  - 
 

 



3-15 

 
            

  15  2545    

  
  

  

7. 
 

- Fork Lift/Hand Lift -   
 

 

- 
 

4.  

1.  Hot Oil & Cooling -  
 
-  

- 

 FMEA (3)  
Event Tree  (1) 

  - 
 

- 
 

- 
 

- 
 

 

2.  -  Generator - 

 

- 

 
  - 

 
- 

 

-  
Generator 

  -  
Generator  
Interlock  

- /
 

- 

 Fault Tree (3) 
 FMEA (4) 

3.  Air Compressor - /
 

- 

 

-  
 Air 

Compressor 
4. 

 
-  LPG  45 Kg 

 Acetylene  
-  - 

 LPG, 
Acetylene Nitrous 
Oxide 



3-16 

 
            

  15  2545    

  
  

  

  - Nitrous Oxide 
 

- 
 

- 

 
  - 

 
- 

 
 

5.  - 
 

- 

 

- 
 

  -  -   
 

- 
 

  -  - 
 

 

6. 
 

- , , /
, ,     

, , 
 

- 

 

 Work Instruction 

7. 
 

-        
 Forklift 

- /

 

 Work Instruction 

 



3-17 

 
3.3   
 

 
  

 2   
 Major Hazard  

 
 Major Hazard  

 



3-1
8 

 
 Ke

ros
ene

  
 

 
 

 
 

 
 

CL
 01

 
 

 
 

 
 

Y 
N 

NA
 

 

1. 
 

 
a

 
 

- 
   

  
 

2.
 

 
a

 
 

- 
 So

lve
nt 

 
3. 

 (M
SD

S) 
 

a
 

 
 

 
4. 

 
a

 
 

 
 

5. 
 

a
 

 
 

 
6. 

 
 

 
a

 
 

 
 

7. 
 No

n 
 Sp

ark
 To

ol 
 M

anh
ole

  
 

a
 

 
- 

 No
n 

 Sp
ark

 To
ol 

8. 
 Ex

plo
sio

n P
roo

f 
 

a
 

 
 

 
9. 

 
 

a
 

 
- 

 5 
..

    
   

 
10.

 
 

 
 

 
a

 
 

- 
 

 
   

 
11.

 
 

a
 

 
 

 
12.

 
 

 
 

 
     

 
 

a
 

 
 

 

13.
 

 M
SD

S 
 

 
a

 
 

- 
 

 
   

 



3-1
9 

 
 Ch

eck
list

  
 

 
 

Ch
eck

list
 1 

/
/

/
/

  
  

 
 

 
 

 
 

 
     

  C
L-0

1   
  15

  
  25

45 
 

 
 

 
 

 
 

 
 

 
 

  
  

Ch
eck

list
 

 
 

 
 

  
 

 

1.  
 

 

-  
 

-  
 

-  
 

 

-  

 

2 
4 

8 
3 

(
 02

)  
(

 02
) 

2. 
 No

n 
Sp

ark
 To

ol 
 M

anh
ole

 
-  

 
 

-  
 

 

-  
 No

n 
 Sp

ark
 To

ol 
 

2 
4 

8 
3 

(
 02

)  
(

 02
) 

3. 
 

-  
 

 
So

lve
nt 

  
 -  

 
-  

 M
anh

ole
 

 5 
..

 

-  

 

2 
4 

8 
3 

(
 02

)  
(

 02
) 

4. 

 

-  
 

-  
 

 

-  

 

2 
4 

8 
3 

(
 02

)  
(

 02
) 



3-2
0 

Ta
nk

C
ar

L
B A

M
V 

 0
1

M
BV

  
01

M
LS

  
01

P
L

B
01

M
BP

  
01

SP
V 

 0
1

Ta
nk

C
ar

LB
  

B
M

V 
 0

2
M

BV
  

02
M

LS
  

02

P
L

B
02

M
BP

  
02

SP
V 

 0
2

Ta
nk

C
ar

KR
  

01
M

V 
 0

3
M

BV
  

03
M

LS
  

03

PK
R 

 0
2

M
BP

  
03

SP
V 

 0
3

P
L

B
01

PR
E

M
IX

01

F
T

M
T

K
01

M
B

K
02

M
B

K
01

TL
  

01

TL
  

02

TL
  

03

P
T

L
01 P
T

L
02 P

T
L

03

Fi
lt

er

Fi
lt

er

Fi
lt

er

20
0 

 L

1.
0 

 L

0.
7 

 L

SP
V 

 0
4

SP
V 

 0
5

M
BV

  
04

M
LS

  
04

KL
  

01

M
TK

  
02

M
TK

  
03

M
TK

  
04

M
TK

  
05

M
TK

  
06

M
TK

  
07

KL
  

02

M
LS

  
05

KL
  

03

M
LS

  
06

M
BV

  
05

M
BV

  
06

M
BF

  
01

M
BF

  
02

M
BF

  
03

SP
V 

 0
6

SP
V 

 0
7

SP
V 

 0
8

SP
V 

 0
9

P
I

(B
)

(A
)

(C
)

(
D

)

(C
)

W
h

a
t 

if
 A

n
a

ly
si

s 
(1

) 
- 

(6
)

ѯѠ
дѝ
ѥі
ў
єѥ
ѕѯ
је

  S
-E

E-
00

1 
 R

ev
. 0

 њ
Ѥьъ
Ѩѷ 1

5-
6-

45
ді
ѣэ
њь
дѥ
ія
ј
ѧш 

 L
U

BR
IC

AT
IO

N
 P

RO
CE

SS
IO

N
эі
ѧќ
Ѥъ

  я
јѧш
ѓѤц

ф
юѱ
ші
ѯј
Ѩѕє

  л
Ѽѥд
Ѥч

 



3-2
1 

 
 W

hat
 If 

An
aly

sis 
 

 
 

 W
hat

 If 
(1)

 
/

/
/

/
  

 (k
ero

sen
e) 

 Ta
nk 

Ca
r 

  
 

 
    

  S
-EE

-00
1A

   
  15

  
  25

45 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Wh

at I
f 

 
 

 
 

  
 

 

1. 
 Ta

nk 
Ca

r 
 

 

-. 
 

 
 

- 
 St

opp
er 

 
- 

 Bu
nd 

 
 

 
2 

3 
6 

2 
(

 06
) 

2. 
 M

V-
01,

 
02 

 03
  

-. 
 

  
 

Ke
ros

ene
 

 
 

-  
 

 Ta
nk 

Ca
r 

-  
 

Sta
rt P

um
p 

  
-  

 Bu
nd 

 

 
1 

3 
3 

2 
(

 06
) 

3. 
 

(G
rou

nd)
 

 
(K

ero
sen

e ) 

-. 
 

 
 ke

ros
ene

 

-  
 

 Ta
nk 

Ca
r 

- 
 Gr

oun
d 

- 
 Gr

oun
d 

 
2 

3 
6 

2 
(

 06
) 

4. 
 12

,00
0 

 

-. 
 

 
 

 

-  
 Ta

nk 
Ca

r 
-  

 Bu
nd 

 

 
1 

3 
3 

2 
(

 06
) 

 



3-2
2 

 
 W

hat
 If 

An
aly

sis 
  

 
 

Wh
at 

If (
1) 

/
/

/
/

  
 

 Ta
nk 

Ca
r   

  
 

 
    

  S
-EE

-00
1 (

A)
  

  15
  

  25
45 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Wh
at I

f 
 

 
 

 
  

 
 

5. 
 

-. 
   

 

-  
 

 
-  

 Bu
nd 

 

 
2 

3 
6 

2 
(

 06
) 

6. 

 

-. 
 

 
 

-  
 Ta

nk 
Ca

r 
-  

  

 
1 

2 
2 

1 

7. 
 Ta

nk 
Ca

r 
 (K

ero
sen

e) 

-. 
 , 

 
 Pu

mp
 

 
 Ke

ros
ene

 
 

-  
  

1. 
 

2. 
 

Ta
nk 

Ca
r 

 
2 

3 
6 

2 
(

 06
) 

8. 
 

(D
rai

n) 
 

  

-. 
 

(D
rai

n)  
 

-  
 Ta

nk 
Ca

r 
 

 
1 

2 
2 

1 

 
 

 



3-2
3 

 
 W

hat
 If 

An
aly

sis 
 

 
 

Wh
at 

If (
1) 

/
/

/
/

  
 

 Ta
nk 

Ca
r  

  
 

 
    

  S
-EE

-00
1 (

A)
  

  15
  

  25
45 

 
 

 
 

 
 

 
 

 
 

 
 

 
Wh

at I
f 

 
 

 
 

 
 

 
 

 
  

 
 

9. 
 (V

ent
) 

 
-. 

 
 

 
 

 
 

-  
 Bu

nd 
 

-  

 Pu
mp

 
 Ta

nk 
Ca

r 

 
1 

3 
3 

2 
(

 06
) 

10.
 

 

-. 
 

 
 

-  
 

 

 
3 

1 
3 

2 
(

 06
) 

11.
 

 St
rai

ner
 

  
-. 

 
 

 
 

 
 

-  
 St

rai
ner

 
 

  

 
2 

3 
6 

2 
(

 06
) 



3-2
4 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
Wh

at 
If (

2) 
/

/
/

/
   

 (K
ero

sen
e) 

   
 

 
 

  
 

 
 

S-E
E-0

01 
(B)

 
 

 
 

15 
 

 25
45 

 
 

 
 

 
 

 
 

 
 

 
 

Wh
at I

f 
 

 
 

 
  

 
 

1. 
 

 
  

- 
 

- 
 

     
 

  
 (U

nco
nfi

ned
 Va

por
) 

      

1. 
, 

 
2. 

 
3. 

 
4. 

 (B
und

) 
/

 
  Bu

nd 
5. 

 (P
rev

ent
ive

 
Ma

int
ena

nce
) 

1. 

 
2. 

 
3. 

 

 
  

2         
 

4         
 

8         
 

3 
(

 01
)  01

) 

2. 
 

, 
  

 
 

 
 

 

1. 
 

2. 
 

3. 
 

- 
1 

3 
3 

2 
(

 01
) 



3-2
5 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
Wh

at 
If (

2) 
/

/
/

/
   

 (K
ero

sen
e) 

 
 

 
  

 
 

 
S-E

E-0
01 

(B)
 

 
 

 
15 

 
 25

45 
 

 
 

 
 

 
 

 
 

 
 

 
Wh

at I
f 

 
 

 
 

  
 

 

3.  
 

     
 

 
- 

/
 

- 
 

- 
 

 

  
  

 
  

 
     

1. 
 

2. 
 

3. 
, 

 
4. 

 
5. 

 
   

  
 (P

rev
ent

ive
 

Ma
int

ena
nce

) 
 

1. 

 
2. 

 
3. 

 

 

1        
 

4        
 

4       
 

 

2 
(

 01
) 

      
 

4.  
/

  (H
2S)

 

, 
 

   
  

 

1. 
 

2. 
 No

n-
De

stru
ctiv

e T
est

/X-
Ra

y 
3. 

 
 

1. 

 
2. 

 
3. 

 

 

1 
4 

4 
2 

(
 01

) 

 



3-2
6 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
     

   W
hat

 If 
(2)

 
/

/
/

/
   

 (K
ero

sen
e) 

 
 

 
  

 
 

 
S-E

E-0
01 

(B)
 

 
 

 
15 

 
 25

45 
 

 
 

 
 

 
 

 
 

 
 

 
Wh

at I
f 

 
 

 
 

 
 

 

5. 

 
(In

sul
atio

n) 
 

 

 
 

 
  

 
 

1. 
 

2. 
 

No
n-D

est
ruc

tiv
e T

est
/X-

Ra
y 

3. 
 

4. 
 

1. 

 
2. 

 
3. 

 

 
4. 

   
 

  
    

1          

4          

4          

2 
(

 01
) 

         



3-2
7 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
     

   W
hat

 If 
(2)

 
/

/
/

/
   

 (K
ero

sen
e) 

 
 

  
 

 
 

 
S-E

E-0
01 

(B)
 

 
 

 
15 

 
 25

45 
 

 
 

 
 

 
 

 
 

 
 

 
Wh

at I
f 

 
 

 
 

 
 

 

6.  
 

 
 

 
 

/
 

 
 

 

1. 
 

2. 
 Ta

nk 
Ca

lib
rat

ion
 

3. 
 

Re
liab

ilit
y 

- 
 

2    
 

3   
  

6   
  

2 
(

 01
) 

  
 

7.  
 

 
 

 
 

 

 
 

 
 

1. 
 

  

1. 
 

2. 
 (

) 
 

3. 
 

4. 
 

 
5. 

 
  

 
 

 

2 
4 

8 
3 

(
 01

) 
(

 01
) 

 



3-2
8 

 
 

 W
hat

 If 
An

aly
sis 

 
 

 
     

   W
hat

 If 
(2)

 
/

/
/

/
   

 (K
ero

sen
e) 

 
 

 
  

 
 

 
S-E

E-0
01 

(B)
 

 
 

 
15 

 
 25

45 
 

 
 

 
 

 
 

 
 

 
 

 
Wh

at I
f 

 
 

 
 

 
 

 

8. 
      

 
  

- 
 

  

1. 

 
2. 

 

1. 

  
 

  

1    
 

4   
 

 

4   
 

 

2 
(

 01
) 

  
 

 
9. 

 
- 

 
- 

 
1. 

  
 

1. 
 

2 
4 

8 
3  01

) 
(

 01
) 

10
. 

 
 

 
 Ho

t W
ork

, 
,  

    
 

- 
 

- 
 

  

1.  
 

 (H
ot 

Wo
rk 

Per
mi

t) 
2. 

 (R
est

ric
ted

 Ar
ea)

 
3. 

 

1. 
 

2. 

 
 

2 
4 

8 
3  01

) 
(

 01
) 

 



3-2
9 

 
 W

hat
 If 

An
aly

sis 
 

 
    

    W
hat

 If 
(3)

 
/

/
/

/
   

  
 

  
 

 
 

 
 

 
 

  S
-EE

-00
1 (

B) 
 

 
 

   
15 

 
  25

45 
 

 
 

 
 

 
 

 
 

 
 

Wh
at I

f 
 

 
 

 
 

  
 

 

1.  
  

 
 

  
(K

ero
sen

e) 

- 
 So

lve
nt 

 
 Th

inn
er 

  
 

-   
 W

I 
 

2 
3 

6 
2 

(
 02

) 

2. 
  

No
n 

 Sp
ark

 To
ol 

 
Ma

nho
le 

- 
 

 
 So

lve
nt 

 
 

-   
 

 
 

-  
 No

n 
 Sp

ark
 To

ol 
 

2 
4 

8 
3 

(
 02

) 
(

 02
) 

 



3-3
0 

 
 W

hat
 If 

An
aly

sis 
 

 
    

    W
hat

 If 
(3)

 
/

/
/

/
   

  
 

  
 

 
 

 
 

 
 

  S
-EE

-00
1 (

B) 
 

 
 

   
15 

 
  25

45 
 

 
 

 
 

 
 

 
 

 
 

Wh
at I

f 
 

 
 

 
  

 
 

3.  
 

 

- 
 

 So
lve

nt 

 
 

 
 

-   
 

 
-   

 
 M

anh
ole

 
 5 

..
 

-   

 

2 
4 

8 
3 

(
 02

) 
(

 02
) 

-  

  
 

-   
 

 
  

-  

 
 

1    

3    

3    

2 
(

 02
) 

   

4. 

 
 

-  
 

  
Ex

plo
sio

n P
roo

f 

-   
 

-   
 

 

2 
4 

8 
3 

(
 02

) 
(

 02
) 

  



3-3
1 

 
 W

hat
 If 

An
aly

sis 
 

   
     

 W
hat

 If 
(4)

 
/

/
/

/
  

 
 (K

ero
sen

e) 
 

  
. 

 
    

  S
-EE

-00
1 (

C) 
 

 
  

  15
  

  25
45 

 
 

 
 

 
 

 
 

     
 

 
 

Wh
at I

f 
 

 
 

 
 

 
  

 
 

1. 
 Va

lve
 M

TK
01 

, 
02,

03,
04,

05,
06,

07 
MB

P
01,

02-
03 

 

-  
 Hi

gh 
Pre

ssu
re 

 
 

-  
 Ov

er 
Pre

ssu
re 

Co
ntr

ol 
 

-  
 

-  
 

Pu
mp

 

- 
 

2 
3 

6 
2 

(
 07

) 

2 . 
 

Va
lve

 M
TK

 
 (M

TK
-01

-
07)

 

- 
 

-  
 Hi

gh 
Pre

ssu
re 

 
 

-  
 1 

 
-  

 Ov
er 

Pre
ssu

re 
Co

ntr
ol 

 
-  

 
-  

 
Pu

mp
 

- 
2 

3 
6 

2 
(

 07
) 

3.  
 

Ma
nua

l  

-  
 Hi

gh 
Pre

ssu
re 

 
 

-  
 1 

 
-  

 Ov
er 

Pre
ssu

re 
Co

ntr
ol 

 
-  

 
-  

 
Pu

mp
 

- 
2 

3 
6 

2 
(

 07
) 

 



3-3
2 

 
 W

hat
 If 

An
aly

sis 
 

   
     

 W
hat

 If 
(4)

 
/

/
/

/
  

 
 (K

ero
sen

e) 
 

  
. 

 
    

  S
-EE

-00
1 (

C) 
 

 
  

  15
  

  25
45 

 
 

 
 

 
 

 
 

     
 

 
 

Wh
at I

f 
 

 
 

 
 

 
  

 
 

4. 
 

(D
isc

har
ge)

 
 Pu

mp
 

 

-  
 

 

-  
 

-  
 

-  
 

 
Pu

mp
 

- 
2 

3 
6 

2 
(

 07
) 

5. 
 

 
 

 M
BV

 01
,02

,03
 

 
 

Str
ain

er 
 

- P
um

p R
und

ry 
 

- 
 

-  
 Re

cir
cul

atio
n L

ine
 

-  
 

-  
 St

rai
ner

 

- 
2 

1 
2 

1 

6. 
 M

BV
 

01,
02,

03 
 M

LS
 

01,
02,

03 
 St

rai
ner

 
  

-  
 Ov

erh
eat

  
Pu

mp
 

 
Pu

mp
 

 
-  

 

-  
 

-  
 Re

cir
cul

atio
n L

ine
  

-  
 St

rai
ner

  

- 
2 

1 
2 

1 

7. 
 Fl

ow
 Tr

ans
mi

tter
 

 
- 

 
 

 

-  
 

 
  

 (F
low

 
Tra

nsm
itte

r: F
T) 

- 
  

- 
2 

3 
6 

2 
(

 07
) 

 



3-3
3 

 
 W

hat
 If 

An
aly

sis 
 

   
     

 W
hat

 If 
(4)

 
/

/
/

/
  

 
 (K

ero
sen

e) 
 

  
. 

 
    

  S
-EE

-00
1 (

C) 
 

 
  

  15
  

  25
45 

 
 

 
 

 
 

 
 

     
 

 
 

Wh
at I

f 
 

 
 

 
 

 
  

 
 

-  
  (

) 

-  
 

 

- 
1  

 

3  
 

3 
 

2 
(

 07
) 

 

8. 
 

Va
lve

 M
TK

 
(M

TK
01

07)
 

-  
 ( ) 

-  
 

- 
1 

1 
1 

1 

9. 
 He

ade
r 

-  
 

- 
 

-  
 He

ade
r 

 
   

- 
1 

3 
3 

2 
(

 07
) 

 



3-3
4 

 
 W

hat
 If 

An
aly

sis 
 

   
     

 W
hat

 If 
(5)

 
/

/
/

/
  

  
  

. 
 

  
 

 
 

 
 

 
  S

-EE
-00

1 (
D)

 
 

 
  

  15
  

  25
45 

 
 

 
 

 
 

 
 

     
 

 
 

Wh
at I

f 
 

 
 

 
 

 
  

 
 

1.  

 
(Ex

plo
sio

n P
roo

f) 

-  

 

- 
 

- 
 

 
2 

3 
6 

2 
(

 08
) 

2.  

 

-  
 

- 
 

- 
 

- 
 

 
2 

3 
6 

2 
(

 08
) 

3.  
 M

LS
-04

-06
 

 
 

TL
-01

-03
 

 

-  
 TL

-01
-03

  
- 

 
- 

 TL
 

 
2 

2 
4 

2 
(

 08
) 

 
 



3-3
5 

 
 W

hat
 If 

An
aly

sis 
 

 
     

 W
hat

 If 
(6)

 
/

/
/

/
  

    
  

 
 

 
 

 
    

  
 S-

EE
-00

1 (
E) 

  
 

   
 

15 
 

  25
45 

 
 

 
 

 
 

     
 

 
 

Wh
at I

f 
 

 
 

 
 

 
  

 
 

1. 
 M

BV
 04

, 05
,06

 
 

- 
  

-  
 Pu

mp
 

 Pu
mp

 
  

- 
 

- 
 Ov

erl
oad

 Tr
ip  

    

2    

1    

2    

1    
2. 

 St
rai

ner
 

 
-  

 Pu
mp

 
 Pu

mp
 

 
Pu

mp
 

  

-  
 St

rai
ner

 
 

 
2 

1 
2 

1 

3.  
 M

BF
 

01,
02,

03 
 

 Fi
lter

 
 

-  
 

 
 

 
 

-  
 Re

cir
cul

atio
n L

ine
 

-  
 Oi

l F
ilte

r 
-  

 W
I 

 
2 

3 
6 

2 
(

 09
) 

4.  
 SP

V 
06,

07,
08,

09 
 

 

-  
 

 
 

 
 

- 
 Re

cir
cul

atio
n L

ine
 

- 
 

 
2 

3 
6 

2 
(

 09
) 

  



3-3
6 

M
V 

00
7

T
P 04 T
P 05 T
P 06

M
L

S
04

M
L

S
05 M

L
S

06

SP
V

20 SP
V

19

SP
V

18

PI
00

3

F
il

te
r

T
W

-3

M
V

-0
3

6

G
K

A
-1

1

G
K

A
-1

2

G
K

A
-1

0
G

K
A

-1
3

G
K

A
-1

5

G
K

A
-1

4

M
V

-0
1

9

M
V

-0
2

0

M
V

-0
2

1
M

V
-0

2
2

M
V

-0
2

3

M
V

-0
2

4

M
V

-0
2

5
M

V
-0

2
6

M
V

-0
1

6

M
V

-0
1

7
M

V
-0

1
8M

V
-0

2
7

G
K

A
-1

6

G
K

A
-1

7

G
K

A
-1

8

S
V

-0
1

S
V

-0
2

S
V

-0
3

S
V

-0
4

S
V

-0
5

S
V

-0
6

P
D

V
-0

1

P
D

V
-0

2

P
D

V
-0

4

P
D

V
-0

3

M
V

-0
1

2

M
V

-0
1

3
M

V
-0

1
4

M
V

-0
1

5

M
V

-0
2

8

M
V

-0
1

1

M
V

-0
3

0

M
V

-0
2

9

M
V

-0
1

0

P
I0

0
4

T
I0

1
1

G
K

A
-0

6

P
I0

0
5

T
I0

1
2

G
K

A
-0

9

P
I0

0
6

T
I0

1
9

G
K

A
-0

3

T
W

-4

T
W

-5 T
W

-6

T
W

-7

T
W

-8

F
T

0
0

3

In
le

t

G
K

A
-2

1

G
K

A
-1

9

M
V

-0
0

9 M
V

-0
0

8

ді
ѣэ
њь
дѥ
ія
јѧш

: 
G

re
as

e 
Pr

oc
es

si
ng

ѯѠ
дѝ
ѥі
ў
єѥ
ѕѯ
ј
е 

S-
EE

-0
02

 R
ev

. 0
  
њѤь
ъ
Ѩѷ 1

5-
6-

25
45

эі
ѧќ
Ѥъ

 я
јѧш
ѓѤц
ф
юѱ
ші
ѯј
Ѩѕє

 л
Ѽѥд
Ѥч

W
h

a
t 

if
 A

n
a

ly
si

s 
(7

)

 



3-3
7 

 
 W

hat
 If 

An
aly

sis 
  

 
  W

hat
 If 

(7)
 

/
/

/
/

  
 So

ap 
(Co

nta
cto

r) 
  

 
 

 
 

    
 

   
S-E

E-0
02 

   
   

15 
 

  25
45 

 
 

 
 

 
 

 
 

 
     

 
 

 
Wh

at I
f 

 
 

 
 

  
 

 

1.  
 M

LS
-

04,
05,

06 
 Pu

mp
 

 

-  P
um

p R
und

ry 
 Pu

mp
 

  
- 

 Co
nta

cto
r T

ank
 

-  
 So

ap 
-  

 Re
cir

cul
atio

n L
ine

 

- 
2 

1 
2 

1 

2.  
 SP

V-
018

,01
9,0

20 
 

-  
 

  C
ont

act
or 

Ta
nk 

-  
 

SP
V 

 1 
 

- 
2 

1 
2 

1 

3.  
 Fi

lter
 

 
 M

V-
007

 
 

Pu
mp

 

 -  
 

  
  

 
 

-  
 Pu

mp
 

Pu
mp

 
 

-  
 PT

  
He

ade
r 

-  
 Ov

er 
Pre

ssu
re 

Co
ntr

ol 
-  

 
Pu

mp
 

- 
2 

3 
6 

2 
(

 10
) 

4.  
 M

V-
036

 
 Pu

mp
 

-  
 

 
-   

 W
I 

 
- 

2 
1 

2 
1 

  



3-3
8 

 
 W

hat
 If 

An
aly

sis 
     

     
   

 
     

   W
hat

 If 
(7)

 
/

/
/

/
  

 So
ap 

(Co
nta

cto
r) 

 
  

 
 

     
  

  S
-EE

-00
2   

  15
  

  25
45 

 
 

 
 

 
 

 
 

 
 

     
 

 
 

Wh
at I

f 
 

 
 

 
  

 
  

5. 
 PC

V-
1 

 Pu
mp

 
 

 Ve
nt 

 

-  
 Co

nta
cto

r T
ank

 

  
 

 
-  

 Pu
mp

 
 

   

-  
 PT

  
He

ade
r 

-  
 Ov

er 
Pre

ssu
re 

Co
ntr

ol 
-  

 
Pu

mp
 

 
2 

3 
6 

2 
(

 10
) 

6.  
 He

ade
r  

   

-   
 

-  
 So

ap 
-  

 He
ade

r 
 

 

 
1 

3 
3 

2 
(

 10
) 

  



3-3
9 

Ta
nk

C
ar

L
B A

M
V 

 0
1

M
BV

  
01

M
LS

  
01

P
L

B
01

M
BP

  
01

SP
V 

 0
1

Ta
nk

C
ar

LB
  

B
M

V 
 0

2
M

BV
  

02
M

LS
  

02

P
L

B
02

M
BP

  
02

SP
V 

 0
2

Ta
nk

C
ar

KR
  

01
M

V 
 0

3
M

BV
  

03
M

LS
  

03

PK
R 

 0
2

M
BP

  
03

SP
V 

 0
3

P
L

B
01

PR
E

M
IX

01

F
T

M
T

K
01

M
B

K
02

M
B

K
01

TL
  

01

TL
  

02

TL
  

03

P
T

L
01 P
T

L
02 P

T
L

03

Fi
lt

er

Fi
lt

er

Fi
lt

er

20
0 

 L

1.
0 

 L

0.
7 

 L

SP
V 

 0
4

SP
V 

 0
5

M
BV

  
04

M
LS

  
04

KL
  

01

M
TK

  
02

M
TK

  
03

M
TK

  
04

M
TK

  
05

M
TK

  
06

M
TK

  
07

KL
  

02

M
LS

  
05

KL
  

03

M
LS

  
06

M
BV

  
05

M
BV

  
06

M
BF

  
01

M
BF

  
02

M
BF

  
03

SP
V 

 0
6

SP
V 

 0
7

SP
V 

 0
8

SP
V 

 0
9

P
I

H
A

Z
O

P
 (

1
)

ѯѠ
дѝ
ѥі
ў
єѥ
ѕѯ
је

  S
-E

E-
00

1 
 R

ev
. 0

 њ
Ѥьъ
Ѩѷ 1

5-
6-

45
ді
ѣэ
њь
дѥ
ія
ј
ѧш 

 L
U

BR
IC

AT
IO

N
 P

RO
CE

SS
IO

N
эі
ѧќ
Ѥъ

  я
јѧш
ѓѤц

ф
юѱ
ші
ѯј
Ѩѕє

  л
Ѽѥд
Ѥч


