| N°Chrono  : DTA/ICGEN/GM//T/01.671 (1)
EA'R L'QU'DEW N°Affaire  : D4444-NT-4 (2) Page : 1/58

TECHNIQUES AVANCEES )
N°Client

INSTALLATION MANUAL

TURBOPACK TC5-500, TC6-500

CARTRIDGE

Project Manager Diffusion :
MAROT Gérard
Vérification
RENZETTI Bruno
Auteur Date :
MAROT Gérard 5 Janvier 2001

(1) 17 Janvier 2002

(2) February 1st, 2007

Ce document est la propriété de L'AIR LIQUIDE, @6ai d'Orsay, 75321 PARIS. Il est remis a titriesment confidentiel. Il ne peut étre reproduiammuniqué sans son autorisation expresse.
This document is property of « L'AIR LIQUIDE » @6ai d'Orsay, 75321 PARIS. It is strictly confidairend not be reproduced nor given away withoethitten consent of « L'AIR LIQUIDE ».



N°Chrono  : DTA/CGEN/GM//T/01.671 (1)
N° Affaire : D4444-NT-4 (2) Page : 2/58
N°Client

ﬂ AIR LIQUIDE

TECHNIQUES AVANCEES

ENREGISTREMENT DES MODIFICATIONS

IBEIEE DATE N° EVOLUTION DU DOCUMENT JUSTIFICATION DE LA MODIF
MODIE DE LA| (Pages retirées ou ajoutées ou modifiées) (En l'absence de D.M.)
D.M.
0) 25/01/2001 EDITION D'ORIGINE
(1) 17/01/2002 Updated
(2) February 1st, 2007 Updated

Ce document est la propriété de L'AIR LIQUIDE, @6ai d'Orsay, 75321 PARIS. Il est remis a titriesment confidentiel. Il ne peut étre reproduiammuniqué sans son autorisation expresse.
This document is property of « L'AIR LIQUIDE » @6ai d'Orsay, 75321 PARIS. It is strictly confidairend not be reproduced nor given away withoethitten consent of « L'AIR LIQUIDE ».



N°Chrono  : DTA/CGEN/GM//T/01.671 (1)
N° Affaire : D4444-NT-4 (2) Page : 3/58
N°Client

ﬂ AIR LIQUIDE

TECHNIQUES AVANCEES

Contents

L. INTRODUCTION . ittt et e b b s r e b e b e b e e e b e s e e e r e b bt b e e e nenr e nenr e e 4

2. GENERAL INSTRUCTIONS. .. ..ottt st sre b sn e nesresre s 4

3. FIRST INSTALLATION OF A CARTRIDGE.......coiioiiite e 4
3.1 EXPANDER STATUS . ...ttt ettt e e e e e e e e r e ettt e et e e e e e e e e e e s nesseneaad 4..
3.2 REMOVAL OF THE CLEANING TOOL .....coiiiiiiise ettt 4
3.3 INSTALLATION OF THE CARTRIDGE ......cuttiiiiimrmiiiiiiiiiieeee et e e 6

4. EXCHANGE OF A CARTRIDGE ...ttt sttt st s 7
4.1 EXPANDER STATUS. ... ittt ettt e e e s e e e e s e e e s s e e e e e s e nnre e e e e e s snnneeeeenans 7.
4.2 REMOVAL OF A CARTRIDGE ....coiiiiiitiiiie ettt e e e e e e e 7
4.3 INSERTION OF A NEW CARTRIDGE ......cooiiiimmmmerreetee i s e e s s s e e s 8

Ce document est la propriété de L'AIR LIQUIDE, @6ai d'Orsay, 75321 PARIS. Il est remis a titriesment confidentiel. Il ne peut étre reproduiammuniqué sans son autorisation expresse.
This document is property of « L'AIR LIQUIDE » @6ai d'Orsay, 75321 PARIS. It is strictly confidairend not be reproduced nor given away withoethitten consent of « L'AIR LIQUIDE ».



N°Chrono  : DTA/CGEN/GM//T/01.671 (1)
N° Affaire : D4444-NT-4 (2) Page : 4/58

ﬂ AIR LIQUIDE

TECHNIQUES AVANCEES

N°Client

1. INTRODUCTION

This document gives the instructions of installatior the DTA expanders, serial TC5-500 and
TC6-500.

It includes:
. The first installation of the cartridge
. Further cartridge removal and installation.

2. GENERAL INSTRUCTIONS

Always comply with the local safety regulations.
Any intervention on the expander must be approweth® plant manager, or his representative.

It is recommended that all unused parts be lodatacclean area.

3. FIRST INSTALLATION OF A CARTRIDGE

3.1 EXPANDER STATUS

At this stage, the expander is welded on the cold Bnd all pipes are connected. The links to the
PLC have been fully checked.

The cleaning tool is inside the casing, in placehef cartridge (state of delivery from Air Liquide
DTA).

The cold box has been fully cleaned.
The expander environment is therefore such thagxpander could be safely started.

Ensure that there is no pressure indicated at the | ocal gauges

3.2 REMOVAL OF THE CLEANING TOOL
Fig. TC5001 Dismount the pressurization tube of the brake I@panner size: 22)

Fig. TC5002andTC5003:Secure the spooler of the cooler and remove i filwe casing (spanner
size: 24). In case of a spooler, the piping betwdencooler and the spooler must have first been
dismounted.
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Fig. TC5004: Remove the seal of the casing.
Fig. TC5005: Remove the stop flange of the cartridge , uefagt staggered rows.

Fig. TC5006: Front view of the casing, with the stop flanged ahe seal of the casing both
removed.

Fig. TC5007: Remove the instrumentation plugs on the casing.
Fig. TC5008: View of the cartridge installation tool.
Fig. TC5009: Install the cartridge installation tool on thesicey (spanner size: 24)

Fig. TC5010 andTC5011 Insert the M16 screwed spindle inside the clegubdol, and secure with
the 2 nuts.

Fig. TC5012andTC5013 Remove the cleaning tool by unfastening the spagner size: 24)

Fig. TC5014: finalize the extraction with the hands, while s@g.
Dismount cartridge installation tool.

Fig. TC5015: View of the inner part of the casing, without ttleaning tool. The inlet filter can be
seen.

Fig. TC5016: View of the cleaning tool.
Fig. TC5017: Remove the inlet filter.
Fig. TC5018: View of the inlet filter.

Fig. TC5019 View of the inner part of the casing, without thket filter. The cryogenic seal of the
inlet filter can be seen.

Fig. TC5020 ccheck that there is no O-ring in this groove.

Fig. TC5021: Remove the cryogenic seal of the inlet filterg éime 3 O-rings.
Inspect the cryogenic seal and clean it with a wipe

Blow the filter, degrease it if necessary.

Remount the cryogenic seal of the inlet filter.
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3.3 INSTALLATION OF THE CARTRIDGE

Fig. TC5022:.Mount the cryogenic seal of the cartridge; viewlw# casing with the 2 cryogenic
seals and the 4 O-rings mounted.

Fig. TC5023:Insert the inlet filter inside the casing, largl@ckness first, against the cryogenic seal.

Fig. TC5024:Slightly grease the 4 O-rings with Molycote (irsithe startup package), and mount
these 4 O-rings

Fig. TC5025:View of the casing, with the cryogenic seals, itliet filter and the O-rings.
Remount cartridge installation tool

Fig. TC5026:Prepare the cartridge box. The arrow shows thectian of insertion inside the
casing.

Fig. TC5027:Remove the cap of cartridge box, on the arrow @ganner size: 10).

Fig. TC5028:view of the cartridge inside the cartridge box.eChthe presence of the cryogenic
seals.

Fig. TC5029:rremove the outer plate of the cartridge instaifatool.

Fig. TC5030:install the cartridge on the cartridge installattool, and smoothly push it against the
casing.

Fig. TC5031:Dismount the back cap of the cartridge instaltatimol (spanner size: 10)

Fig. TC5032:Align the mark on the cartridge a few degreesWwelwe hole for the speed sensor (at
the level of the screw driver).

Fig. TC5033:Mount the flange on the M16 screwed spindle awodlblt with the nut (spanner size:
24).

Fig. TC5034:Fully screw the flange of the cartridge.

Fig. TC5035:Place the nut close to the cartridge, and remthmtback plate of the cartridge
installation. The nut must be between the plate thedcartridge. Screwing the nut will insert the
cartridge inside the casing. Some when some resista felt.

Fig. TC5036:Check the rough alignment of the 2 holes for theeds sensor (They should be
slightly misaligned, as shown of the fig.).

Fig. TC5037:Remove the cartridge box, and the back plate ef dartridge installation tool.
Remount the 2 caps on the cartridge box.

Fig. TC5038:Remove the cartridge installation tool.

Fig. TC5039:rremount the stop flange of the cartridge withaliyffastening
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Fig. TC5040and41: fully align the 2 holes for the speed sensoriigea size: 24), and remove the
flange and spindle of the cartridge installatiool to

Fully fasten the stop flange of the cartridge,taggered rows.

Fig. TC5042 insert the temperature insert with its seal ti@rbearing temperature sensor.
Fig. TC5043insert the temperature insert with its seal, fier brake temperature sensor.
Fig. TC5044 insert the speed insert with its seal, for fheesl sensor.

Fig. TC5045 install the temperature sensors, and fastendheal nut.

Fig TC5046and47: install the optic fiber, and manually fasten giand. Do not excessively bend
the optic fiber.

Fig. TC5048 install the seal of the brake loop on the spaet@ or on the cooler, check that the
casing seal is in place, and remount the spookmedthe cooler.

4. EXCHANGE OF A CARTRIDGE

4.1 EXPANDER STATUS
The procedure is to be used if there is a necessigmove the cartridge.

The expander must imperatively been warmed up eonrtemperature, and all pipes vented with
Nitrogen if the process gas is dangerous.

4.2 REMOVAL OF A CARTRIDGE

Fig. TC5001 Dismount the pressurization tube of the brake I@panner size: 22)

Fig. TC5002andTC5003 Secure the spooler of the cooler, or the coassifiif mounted directly
on the casing, and remove it from the casing (spasize: 22). In case of a spooler, the piping
between the cooler and the spooler must havebish dismounted.

Fig. TC5048:check the seal of the brake loop.

Fig TC5046:remove the optic fiber, by manually unfastening gtand. Do not excessively bend
the optic fiber.

Fig. TC5045:rremove the temperature sensors.
Fig. TC5044 remove the speed insert with its seal.
Fig. TC5043:remove the temperature insert with its seal,Herlirake temperature sensor.

Fig. TC5042:remove the temperature insert with its seal,lierliearing temperature sensor.
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Fig. TC5039 remove first the stop flange of the cartridged ahen, mount the spindle of the
cartridge installation tool.

Fig. TC5037:mount the cartridge installation tool, without theck plate.
Fig. TC5027:remove the caps of cartridge box (arrow side).

Fig. TC5049:install the cartridge box on the cartridge insti@in tool, and mount the back plate of
the cartridge installation tool. The plate mustbetween the cartridge box and the nut. Fasten the
nut to insert the cartridge inside the cartridge.bo

Fig. TC5034remove the back plate of the cartridge mountimd to

Fig. TC5033:remove the flange and the spindle of the cartridgenting tool.
Fig. TC5050 mount the back cap of the cartridge box.

Fig. TC5027:remove the cartridge box, and mount the front cap.

Fig. TC5025:check the filter, the cryogenic seals and ther@gi
4.3 INSERTION OF A NEW CARTRIDGE

Fig. TC5025 Check that the inlet filter, the two cryogeni@lseand the four O-rings are in place.
The larger cryogenic seal should be changed athilak intervention. Inspect the filter and blow it
with clean nitrogen if necessary. Install a nevefiif the mesh is damaged.

Fig. TC5026:Prepare the cartridge box. The arrow shows thectian of insertion inside the
casing.

Fig. TC5027 Remove the cap of cartridge box, on the arrow gsganner size: 10).

Fig. TC5028:view of the cartridge inside the cartridge box.eCGhthe presence of the cryogenic
seals.

Fig. TC5029:rremove the outer plate of the cartridge instaifatool.

Fig. TC5030:install the cartridge on the cartridge installattool, and smoothly push it against the
casing.

Fig. TC5031:Dismount the back cap of the cartridge instaltatimol (spanner size: 10)

Fig. TC5032:Align the mark on the cartridge a few degreesWwelwe hole for the speed sensor (at
the level of the screw driver).

Fig. TC5033:Mount the flange on the M16 screwed spindle awodlblt with the nut (spanner size:
24).

Fig. TC5034:Fully screw the flange of the cartridge.

Fig. TC5035:Place the nut close to the cartridge, and remthmtback plate of the cartridge
installation. The nut must be between the plate thedcartridge. Screwing the nut will insert the
cartridge inside the casing. Some when some resista felt.
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Fig. TC5036:Check the rough alignment of the 2 holes for theeds sensor (They should be
slightly misaligned, as shown of the fig.).

Fig. TC5037:Remove the cartridge box, and the back plate ef dartridge installation tool.
Remount the 2 caps on the cartridge box.

Fig. TC5038:Remove the cartridge installation tool.

Fig. TC5039:remount the stop flange of the cartridge withaiyffastening

Fig. TC5040and41: fully align the 2 holes for the speed sensor (spamsize: 24), and remove the
flange and spindle of the cartridge installatiool to

Fully fasten the stop flange of the cartridge,taggered rows.

Fig. TC5042insert the temperature insert with its seal, figrhearing temperature sensor.
Fig. TC5043insert the temperature insert with its seal, fier brake temperature sensor.
Fig. TC5044:insert the speed insert with its seal, for theedpgensor.

Fig. TC5045:nstall the temperature sensors, and fasten thieaaut.

Fig TC5046and47: install the optic fiber, and manually fasten giand. Do not excessively bend
the optic fiber.

Fig. TC5048 install the seal of the brake loop on the spaet@ or on the cooler, check that the
casing seal is in place, and remount the spookmedthe cooler.
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