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Instrument air header > ﬂ -
5CP101 5AA002
5DPO0] Z/\/\/ - 5‘%’6‘020 > 1 )
( PIR : Compressed air
Air 5AA007 5AA011 @ =< IPPUUZ;A1
s — [>T<} / \ — 5AA021
- 1 ! ,> ! 2 ‘,S, N\ Process water
=< P~ to TAA019/7AA021 IPPUU2:A1
5AT001 CHH 5AT002 EAAO2D o ’
1
san00s 1100t @ 3 —1 <=
— O P toall -I
5AA009 5AA010 T H
Drain = ) . 5AA023 Ethylene glycol
acoustic insulation Compressed air supply
§I A IPPUU2;B1
\\/ 5AT003 Ethylene glycol
Ethylene glycol IPPUU2;B1
D Press?reAbEc?s?e;I pump D
8AA001
I , pat——( ) : I
Fresh water I :/’ Fresh water
LIRC 8AA070 _
................ I 10BB001 IPPUU2;C1
7AA046
8AAQ78 7%’4 Anti-algae agent tank 10AA003
LI
<7CL102) \ R U, E% 10AA007
7AA060 8AA079 7CP006, 0CF00
DO < 7AA023 7%)3 {i} [EI(}
7BB005 < 7AA025 7AA024 N 10AA002 10AA006
Feed water and
condensate tank /\ 7B B004
7AA019 Caustic soda tank 10AP001 i
_[:o:]_ .................. m% 7AA020
-Dramp TAAD61 < O7B ?0b03 . 10AA001 Chemical injection system #1 10AA005
- ] IR La3i0)
7AA062 7AA018 PR < 1 «
8AA085 ! Water
\/ PCR TIR
Pod— X7AA01 4 TAA017 7CP003 ZCT008 7AT001 i IPPUU2;D1
8AA071
_— \
78’::(;002 Q) 7AP001 7AA022 6AH001
ple cooler 7AA007 \/ & )\ v Cooling tower #1 VY v
2 O\ & &
T - S p— 10BB002
J/ Pl \7CP002/ % Anti-corrosion agent tank 10AA013
AAOTO e
R -
0CL00 e I -
; Chemical
7CT003 IPPUU2;E1
7AA015 7AP2 7AA01E 7TAA011H 7AA009 SAADS (LSRN 10AA012
7AH001 ZAA008 —Dg— 6BB001 | P 10AP002
Steam generator E% 6AA014 10AA004 -
7AA004 7AAO005 10AA011 1 -
_\ 6AA001 g v 3 Chemical injection system #2 Chemical
< IPPUU2;F1
\6CT001/ 6AA042 %’\/\,
7AA013 I 7BB002 7AA006 6AA002 E Cooling circuit field process
Blow-down tank (CLOOY 7AN028 TR viv (PR
_[% \7CT1002/ A Y Y
ZAA001 /}\ 6AP001
\ 7BB001 D 5
. 7AA029
Fuel oil tank E% 6AA003 6AA049 DOG—o o—P( Condensate
[ FIR 6AA050 _
Fuel oil @ IPPUU2;G1
[ K IR \\\\\ Y JALRRANY 1 «
7AA002  7pA003
5\—/{ > AARNNNNY AARRNNNY 1 -
Steam
[ I IPPUU2;H1
<
Media
Ethylene glycol BN Brine 6AA004 g g 6AA013 Date name | IPP - Integrated pilot plant
—I o | I water-glycol mixture = éir, co.mpressed air o | —I —I — 01.09.2019 | Dr. Jeschke Plplng and instrumentation dlag ram
] lowdown pipes uel oi Utlllt Unlt UU
Ethylene glycol ‘ Process water (B)Iooli:g waTeF: [ ] ;te;ml Compressed air ‘ Cooling water Cooling water ‘ Chemical y ( )
IPPFP;A2 IPPFPiA2 = stod IPPFP;AS IPPFPiAS IPPFPiAS IPPEP;AQ gunl | pp_yy1 11
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1 2 3 4 5 6 7 8 9 10 11
) I >
- E > strainer outlet
PI ( PI )
Compressed air 8CPTL anp012
IPPUU1;A11 8CF01Q
Do EI | Q ' T Soft Water
8AA010 Ly >
Process water 8AA011 8AA013
IPPUUT;ATT D%} ¥ Heanots Heanote 8AA019
€ | :
2AA009 | 8AA014 8AA017 8AA018
1 Y <
Ethylene glycol 3AA009 ) I?<I
IPPUU1;B11
: | OO (O SRy AU [, S < o < o A /
Etnylene ghyool | L————(}X 3na006 ———(X 2an006 8AT010[ o on | 8ATO11
IPPUU1;B11 I lon exchanger lon exchanger
1  _ I 3BB010
Brine tank
i - R, | 3BB001 | - FF——oi—, | 2BB001 8AT070 ~——d D
Fresh water Ethylene glycol tank Process water tank UV steriliser
IPPUU2;C1 t 3AA004 8AAQ77 < | ]  8AA030
R D g ' . )/
—=] ! R
: I uv
3AP001 | [:‘ | :]
[ QIR
! 8AT023 8AT021G3 .
8AP070 membrane outlet Drain
3AA003 8AA029
Y A @ / \ .
8CF027 gcp123) CIP [:O:]—i/ > ' > T > 1 -
8AA076 8AA027 / \ 8AA031
3AA002 < - \\ \\ \\
3AA01 0 drain 20. \ \ \
8AA028 \\ \\ \\ -
8AA021 Y 8AA026 s \ \ \ / 8AA032
« 1 circulation 21. B
Water ?8AA072 8AA073? fiter inlet 7 i
] ~ ~ ilter i 8AA025 membrane inlet Fl
S6AH002 6AHO003 & / CrS 8AT022
@ Cooling tower #2 Cooling tower #3 8CP121 8CP12 with 3 modules
k s ) <> K8AA033
: 8AA023
8AA022 8AT020 saA024¢f 8AP020
Catridge filter
cip
> >
10AA009
- i N 8AA040 8AA041
IPPUU1;E11 A\ Y Y AVY A
’ \8CF072/ ( PIR ( PIR -
\8CF073/ : 1
S8AT040 [
8AA082 8AA083X\ Membrane degasser | |
/ LSRL / LSRL
- I N | 6BB002 6BB003 | §8M084 \r 8BB050 - §5AA012 m [
, 5CF141 -
Chemical 10AR008 M ean027 6AAD48 8AAQT5 Weterstorage 5 P
IPPUU1;F11 § 6AA015 P N
v — v 5AA024 5AA043
6AR028 1 g SAADSZ t{8AA042
Cooling circuit products 6AA016 6AA029 Cooling circuit top condenser e SAAO74 SAAQB3 J?V 8AT050 )
UV steriliser
6AP002 @ @ 6AP003
Condoncate 2AA045 _\. 8AA062 8AP050
_ 6AA017 . 6AA030
IPPUU1;G11 8AA051
Pl
« I o o o o 8AA061
_ 6AAO4 BAAD40 >
) 8AA060
St \G6CF002/ 8AP060 8AA050
IPPUTJa‘ImH11 E% Pressure booster pump
’ 6AA018 X % 6AA026 X % Y 6AA039 é H 6AAD31 =
Media
6AAO51 P 6AAO52 P \6AA053 — p—— Date name | IPP - Integrated pilot plant
= - | =i =i —i —i ) o | —I I Water-glycol mixture = éir, compressed air 01.09.2019 | Dr. Jeschke Plplng and instrumentation diagram
Fresh water hemicals
ﬁ . . ) Il Biowdown pipes Fuel oil Utlllty unlt (UU)
Bottom product Steam ‘ tCondensate Cooling water Cooling water Top product t ‘ Column feed ‘ Compressed air Cooling water B Steam
IPPDP;A1 IPPDP;A2 IPPDP;A2 IPPDP;A3/4 IPPDP;A4/5 IPPDP;A6 IPPDP;A6 IPPDP;A7 = Z;(’:;::S";’zer = \é?::u?e:::::Stf::s g!!M!U.H! IPP-UU2 2/6
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Media
Ethylene glycol Process water Compressed air Cooling water Cooling water Chemical Ethylene glycol [
IPPUU1;H2 IPPUU1;H2 IPPUU1;H6 ‘ IPPUU1;H8 IPPUU1;H8 IPPUU1;H9 B water-glycol mixture = Air, compressed air
Fresh water Chemicals
I Blowdown pipes Fuel oil
= = — = = = Cooling water BN steam
r I Process water [ ] Vacuum, exhaust gas
I Condensate I Drain, secondary lines
1AA001
L
1AM001% 1AM002 ] 10AAQ17
1BB001 — TN 1CT003
Receiver tank '
ecelver tan 4 ‘ :/I ﬂ
1AA048
g 6AA008 6AA011 g Column return
.......... \PPDP:B1
1CT101 ’
¥ean007 _ s 6AA010(HK
i i
g BAAO0G il TREY T CTIRCO i BAAD0Y g
1DT003 1DT004
1AA°54%11AC001 s s 1Ac002r§1AA056
Field process cooler Field process cooler
T 1AA043 1AA045 T
1AA042 N—E] Cooling section
sssflessssnnssnssssnannnnnsnnnsnnnnnnnnnnnnnnnnn rassssnnsnnnnnnnnnnd TIR TlR
§1AA053 1CT001 1CT00 i} 1AA055§
1 1AA044
Pump station #1
1AA040 1AA037
— p— Q) 1AP001 1AP002 1AA039 1AA036
|
é Flow rate section #2 Column feed
A M A 1AA038 IPPDP;D1
1AA004 1AA005 1AA011 !
Do 1 0 2oy B \ 4AA006
1CP101 1AA006 1AA012 1CP10 ]
.................
L @ Y (R EE_X 4AA005
: = 5
/] 1aa007 1AA013 (N
i
_ i 1AA028
{ 1AA008 1AA014 { . AADO3
/] 1AA027 1AA033 N z
A A eg N | ,
—DOCIW 4AA004
Pl l':O:II 'I:O:Il Pl
1AA050 : 1AA021 188026V WV 148032 1CP104 4AP001
* v ; ( PIR _ ( PIR
Pump station #2 \1CP002/ Feed pump
1AA025 é 1AA031
1AA015 1AA024 W 4AA002
1AP003 1AP004 (3 4AA001
Flow rate section #1
1AA016
1AA017 1AA023 1AA030
1AA022 1AA029
1BB002
Intermediate tank
> Date Name IPP - Integrated pilot plant
> 01.00.2019 | Dr.Jeschke | Piping and instrumentation diagram
1AA051 Field process (FP)
>
gumt | |pp-Fp 316
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Kihlwasser
Bottom product Steam Condensate Cooling water Cooling water Top product Column feed Compressed air
IPPUU2;H1 ﬁ IPPUU2; HZ‘ 'IPPUU2;H2 IPPUU2;H3/4 IPPUU2;H4/5 IPPUU2;H6 t ‘ IPPUU2;H6 ‘ IPPUU2;H7
= = — = = Vacuum station
T 7T T' 7 9AAQ06 A
I < < < e 9AA001 9ANO001 Vent G
3AA033 X —I T T A VO ent Las
: - () 1
X @ 9DT007 | () 1 )
LT — M - > HH 9AA002 9ANO002 Vent Gas ||
—
7AA044 2AA052 2AA046 2AA042 9AHO001 N ﬁ ﬂ
@ @ 2aco03 @ || e U S g
Tl :
- <
2CT105 :
Column return 2AA039 2AA038 2AA054 9AA004 B
IPPFP;B11 AYYA A 4 A Y
f | 6AA022 6AA021
3AA035 < — 9BB002
I ; Drain
................................ & Top product cooler —
2DT004 2CT004
3AA031 @—;{ 3AA032 0 o & i} 0 Top product flow control [i} 1 -
< 9AA005
e I% 2AA041 2AA040 I% Y 2AA037 2AA034
{ ' c
6AA024 6AA020 6AA019 2AAO36& §2AA033 Media 4
> e 2AC004 : ] SJ:Z;?:;Tygclcflc::ixture = ilrll'n :ompressed air
O m M m Fresh water I chemicals
( FIRC ( FIRC I Blowdown pipes Fuel oil
6AA023 BAA025 < ........................................................ le;gwa‘:e!: ————
I Process water [ Vacuum, exhaustgas [
: I cCondensate [ ] Drain, secondary lines
______ o 2AA035 2AA032 y
4AA022 goFoot/
DTEQ | » G 6AA032 § 6AA038 6AA037 g t, ...................................................................................................................
E% E% 4AA01 0 4AA011 4AA01 2 ¢ 1 ............................................................................................................... Sampling point: top product D
Do
4AA008 | o— — / Honnoss X‘lﬁ BAAD34 BAAD33 X‘B 2AA055 WV
» D—D|< = Feed flow control — & g 6AA036 6AA035 g :
Column feed H Reflux flow control
|PPDP;D1 ZDF00 ..................................................................................................... ; >. ........ —
CP101 : 2AA026 2AA029
K1 DT";} M= GERC...
4AA 2CT101 LLLEEIRCY  § o /£ FIRC Y .
013 4AA014  4AAO15 Tt
* \2DT007/
P B Al i 2AA027 )@ 2AA030 . E
e )) > Top product pump station
I B L
- - 2An028 2AR031 _\. 2AA019 2AA025 _\.
P ™| —
YV4r4 Y 2AC001 ALA A A @—Ei 2AA018 2AA024 ;:i—@
e SR I .
E 3 2AA047 — 2AA017 2AA023
- >y o
7AA027 6AA047
6AA046  TACO001 % SINN T 80056 é 2 AAO4S F
Vent cond PI
& ent condenser % (( % & DAA022
| (B = - s @b
% 2AC002 i
2AP002 2AP003
7AA026 Condensate cooler i
oanos o
< -7 2AA015 2AA021
= ' I G
2BB002 2AA014 2AA020 &
Phase separation tank
YY Y |
A LA A Y Y A > 1
_ > :
Date Name IPP - Integrated pilot plant H
,J;, ’_|L L . l_, =, ] - 01.092018 | Dr.Jeschke | Piping and instrumentation diagram
, . Distillation process (DP)
Steam Condensate ‘ Compressed air Bottom product Cooling water ‘ Column feed Vapour t Reflux ‘ “ : Set point reflux
IPPDP2;A1 IPPDP2;A2 IPPDP2;A2 IPPDP2;A3 IPPDP2;A4/5 IPPDP2;A5 IPPDP2;A7 IPPDP2;A8 & i :  IPPDP2;A9 gumi IPP-DP1 4/6
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Instrumentation Main components KKS-Tags
~ Column lon exchanger Toiilc Tank, Pump Leading number § Aggregate key
C) S with bubble cap trays large sl
C> 1 Field process A  Aggregate
Measuring point | Measuring point S ) ]\ C) 2 Process water AA Valves, fittings
with local display |with remote display L ]
T T ION 3 Ethylene glycol || AC Heat exchanger
it Tank, Membrane pump
Valves and fittings 10 et 4 Feed AH Heater
T ) @ 5 Compressedair || AM Stirrer
peq ~ i % @ — 1 N
6 Cooling water AN Compressor
Ball valve Vent valve Minimum Condensate trap
flow valve — Wet cooling tower Heat exchanger. Impact separator Compressor 7 Steam AP Pump
with tank shell and tube, 1 pass
@ 8 Water AT Unit for cleaning, drying, filtration or separation
—
[ﬁ q/ ( ).‘ 9 Vacuum B Apparatus
3-way valve Valve, Safety valve Drain — @ - - T 10 Chemicals BB Storage unit (tank)
motor drive Oil separator Stirrer
C Direct measuring circuit
— 5 2N
Heat exchanger. CF Flow rate
N [i pCY E‘@‘ shell and tube, 2 passes \/
— 4
Gate valve Valve, Draw-off fitting  |Air preparation unit CL Level
solenoid drive X I UV steriliser Heater
CP Pressure
— 3 (——
@ r - th Z CT Temperature
ok AN
= = CQ Quality
Valve, Valve, Spray nozzle Surge tank
manual drive diaphragm drive Steam generator Cooling unit Instrument Isolation, D Control loop
1 air header tank
:l E DF Flow rate
N P& [O] nn @ S
11 1
Float valve Valve, continuous Sight glass Silencer — — _ DP Pressure
adjusting behaviour ~——— Filter, Isolation,
cartridge Pipe DT Temperature
L __ 1
e EI ,.().‘ Filter / membrane, Filter / membrane, [~~ ] ! %
reverse osmosis degassing
Valve Butterfly valve, Strainer Compensator, DUNIDIEE Theefs
piston drive flanged - H Filter Eye wash station,
1 -7k T safety shower 1st letter Subsequent letters
~
-~ 1 | k=== ’ i ] F Flow C Control
N . 3
1 2.
[;E:] L Y L Level F Fraction
Non-return Ball valve, Backflow Funnel )
valve piston drive protection P Pressure H High
Q Quality | Indication
Media T Temperature L Low
(I (I Q Sum
| (I
— — — R Registered
Cooling water Water / Condensate Fresh water Water-glycol Blowdown pipes Ethylene glycol S Switch
process water mixture
] [ ] ] I I [ ]
Steam Chemicals Fuel oil Brine Air, Vacuum, Drain, pete tame IPP i Integl.'ated pilot p.lant .
Explanation and symbols
gunl | pp.Es o/6
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| 3 4 | 6 7 | 8 10 11
Steam Condensate Compressed air Bottom product Cooling water Column feed Vapour Reflux - Set point reflux
IPPDP1; H1‘ tIPPDP1 ;H2 ‘ IPPDP1;H2 IPPDP1;H3 IPPDP1;H4/5 IPPDP1;H5 IPPDP1;H7 IPPDP1;H8 i I IPPDP1;H9
4AA020 Vent Gas
H ; 1 =)
Ei Ei 4AA021
4AA019
TI
< TIR
I —— \2CT002/ :
YYA A Y — ‘
10 N
Sampling point: Sampling point:
bottom product feed
3AA030 4AA009 l '. i
TI
4AT001 (actior)
Rectification column M s L e ——
L Bottom product pump station L
3AA029 3AA022 \ d — L
@ 3aA028 3AA021 @ H — [
' ' & 6AA045 -
| | 4AROT6 ﬁ”fc
 TIR )
[ 3AA027 3AA020 oy : 6AA044 pH > 5
I | I N | I R SO DTl | IR | .
= 4AAO17£}
3AA026 3AA019 §6AA043 - g, B ~ 44
FIR ! .
i 4AA018 4CT106
= = : & e > 3L (TIRC \ P voeseeesssases s RS P aaensnas .
3AA025 3AA018 4CT1 oD QCT1 0 ................................... S S ? ST———— —
| /PR f PR Y | TIR TIR
W- 3CP002/ 4%\/\/\ <4CT001> <4CTOOé) 4 — L 3AC001
: Reboiler
LI 7AA051 : ( ) (
Y 3AP003 3AP002 Y A Y A = s 7CT111 7CP107/)  /
: 1 FIRC TIR PIR : :
: o 1 — 1l = GBS GBS (2R
AA04
3AA024 3AA017 3AA040 } < LARRARNY
l - 777777,
& 3AA023 3AA016 e )) 4AC001
I — — — i
| Recuperator E %
i i T 7AA037 : 7AA038
3AAO39 —O1 7AA033 ( ) 7AA034
I 7AA049
TI 3AA014 TI E§E§
& 7AA039 v 7AA040
L\ 3CT002 3CT001
3CT103 3AA042 & 7AA041 TAA047 7AA048
.................................................................................. SITINTY NYT ANVARNNY .
ALUUANNY ALLARANY >
E% E% JL 3AA013 7AA042 Eé 7AA050 7AA035 7AA036
3AA012
3AC002
———— e
Bottom product cooler ( 7AA052
A A A
7777777
—P0(
3AA041 3AA038 3AA043
. {>|<} Do:] 7AA043
ANAANNNN ANAAANNN ANAANNNN ANAAANNN
< ALLARANY ALLARNNY ALLARANY < ALLARNNY C < |
> P> P>
ARAARNNY ARRANNNY ARAARNNY ARRANNNY |
> ANURNNNY AAURRNNY ANURNNNY > AAURRNNY >
Media
Ethylene giyool r—— Date Name IPP - Integrated pilot plant
I Water-glycol mixture W Air, compressed air 01.09.2019 | Dr. Jeschke Plplng and instrumentation diagram
Fresh water I cChemicals . ) .
B Biowdown pipes Fuel oil Distillation process (DP)
Cooling water I steam
I Process water I vacuum, exhaust gas —|
|| Condensatet Il Drain, secondaryl?nes gHw!!ﬂF IPP'DP2 5/6
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