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Equipment, Measurements and Control Systems with

m Best Cost Efficiency
m Optimal Space Utilisation
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Who we are

AP-Miniplant provides

* turn-key solutions for the chemical industry,

research institutes and universities
* compact and customized design
* improved cost efficiency

The founder and director of AP-Mini-
plant, Dr.-Ing. Paul Appelhaus, stu-
died mechanical and chemical engi-
neering at the RWTH Aachen and got
his PhD in control engineering in
Dortmund.

He started his career as a project en-
gineer at Schering AG in Berlin 1988.

Being with enthusiasm for more than
20 years in the business of small
scale chemical plants, he is always
personally involved to achieve the
best result for each new project.

AP-Miniplant stands for experience
with more than 80 small scale plants,
each of them a unique setup, sup-
plied all over the world in the last 14
years.
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A strong in-house knowledge of the
most important branches such as
chemical, mechanical, electrical and
control engineering is considered to
be essential for our field of business.

This knowledge, combined with a
skilled workforce, is the background
to approach even challenging tasks
and to react with the maximum flexi-
bility on our customers’ demands.

With this experience, the committed
workforce of AP-Miniplant would en-
joy to take over the responsibility for
the success of your project.
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Our Producis

Our best choices for your tasks are based on our experience with small
scale plants. We are not just delivering components, we will also give advice
how to integrate it into a plant.

Turn-Key Solutions

* Unique combination of know-how
in process, measurement and con-
trol technologies

* Customer specific consulting and
detailed planning considering a
wide range of aspects including on-
site conditions.

* In-house electrical panel and auto-
mation shop

* Extensive testing procedures inclu-
ding ISO and APM-Test guidelines

* Documentation, commissioning
and training

small Scale Equipments 10-litre polymerisation plant

e Standard and special apparatus
made of all kinds of materials

* Measurement instruments

* Valves

* Pumps

* Other equipments in small sizes
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Engineering Service
* Basic and detailed engineering SLRTARGA -
* Digital prototyping with i e

3D-CAD-software. . . : o L
* P&I Diagram development [P R e 11 E
* Control systems engineering > d 3 = ] =~ ‘ 2 L

for existing small plants Design drawing of a micro reactor system



A: Process Conditions

Miniplant

Our knowledge across many branches includes experience with high pres-
sures, high and low temperatures as well as different materials of con-
struction. Customers benefit from our 14 years of existing and continuously
growing expertise and knowledge.

Glass evaporator with solid circulation

Stirred vessel, 175 bar Process Conditions
Temperature range: -100 to 1000 °C
Pressure range: -1 to 200 bar
Apparatus volume: 1 mlto 100 |
Flow liquid: 1 ml/h to 100 |/min
Flow gas: 1 Nml/h to 2 Nm3/min
Main Pipe diameter: 0.5 to 50 mm

Tubular reactor, 1000 °C

Prevention of condensate using a circulating air oven



Materials

Construction Materials

Stainless steel * Hastelloy™, Incolloy™ ¢ High temperature stainless steel
Glass lined steel * Borosilicate and quartz glass * High performance poly-
mers like PFA, PTFE, PVDF, PEEK ¢ Standard polymers

PTFE equipment

Stainless steel reactor inside Cooled vessel, stainless steel Curved blade anchor stirrer, Hasteloy ™



P Providing Turn-Key Solutions

Miniplant

We provide customized fully automated laboratory and pilot plants and
deliver a turn-key plant including commissioning and training.

Starting with an empty fume cupbo-
ard, detailed planning and experi-
enced work is necessary to produce
a complex automated plant.

3-litre glass plant for 3 bar Glass plant with single controllers, 5 1, 300 °C
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Design drawing of a 2-litre Hastelloy
plant with filter dryer and distillation.

Final plant
Dimensions Wx D x H =
1130 x 570 x 1680 mm

Compact Design

Very often the challenge is not only to find a practical technical solution, but

there also is limited space and limited budget. These important side-aspects
are always considered in the AP-Miniplant planning process.

Bench-top micro reactor system for catalyst testing
Dimensions W x D x H = 1400 x 490 x 980 mm

Automated continuous rectification plant with Sulzer™-packing, @ 30 mm,
with phase separator, completed with all necessary measurements and con-
trol instruments (Dimensions W x D x H = 1500 x 800 x 2300 mm)



Miniplant

Customer Specific Consulting
and Thorough Planning at all
Stages of the Project

Providing the best possible solutions,
based on a continuously growing da-
tabase, including more than 400
suppliers and approx. 20,000 diffe-
rent components with technical spe-
cification

Utilization of existing solutions, ma-
ximizing customer’s cost efficiency

Consideration of on-site conditions
helps minimizing problems during
installation

We have expertise in a broad range
of applications, based on an installed
base of more than 80 plants with se-
veral ten thousands of components

Providing an Excellent Value for Money

Detailed Quotation

Our detailed quotation is based on
our checklists ensuring the coverage
of all aspects which could be critical
for the success of your plant and a
detailed P & I-diagram. We provide
a component break-down in the
quotation that allows a well-founded
decision under consideration of the
cost aspects.

Our quote includes a complete skid
mounted and factory tested turn-key
unit.

Small Company, Big Benefits

Short reaction time, quick decision
making processes and low adminis-
tration costs characterize our custo-
mer relationships.

Using Standard Components

Fittings, sensors, valves, pumps and
electrical equipment are purchased
as standard components which en-
sure a worldwide supply with a re-
producible high level of quality and
reliability. Standard components are
more cost efficient, thereby elimina-
ting the need for expensive made to
purpose parts and components whe-
rever possible.

Our suppliers include:
ABB, Endress + Hauser,
Rittal,

Krohne,
Phoenix Contact, Samson,

Siemens, Swagelok.

The usage of industrial equipment
improves the long term reliability and
minimizes maintenance costs. Most
components provide splash water
proof electrical installations (IP54).
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Testing, Commissioning & Training

AP-Miniplant is a TUEV-certified manufacturer with a quality assurance system
according to Pressure Equipment Directive (PED, 97/23/EC), Module H and
DIN EN ISO 9001:2000.

Extensive Testing Procedures

With extensive tests we ensure the | j*
functional performance and the safety ,‘i ;

of the user. APM-Test guidelines in-
clude: Leak tests for the assembly and
functional tests for all components.

We certify the safety of our equip-
ments according to the applicable Eu-
ropean safety standards, such as
2006/95/EC (Low Voltage Directive),
2004/108/EC  (EMC Directive),
97/23/EC (Pressure Equipment Di-
rective), 94/9/EC (ATEX Directive) and
2006/42/EG (Machinery Directive)

Documentation, Commissioning
and Training

Our on-site commissioning and initial
skill adaptation training ensures that s
the user utilizes the benefits of the (i

plant within the shortest period of On-site training

time.

Extensive documentation for the com-
plete plant as well as for all parts and =
components is provided for later re- '

ference.
CEOLC
CERTIFICATE
Fra Corvlscation Doy b
Fraanairs Craspmesl of TUY Tharmgane ¥ '.‘..."'.'- o .-,_..-.
= ISt aseeis
. :::.""-""l-i
P RSt
iniasane Tt
- ettt T
Be== n =R .= - _: ::?"‘"lllli-.
My T o g, i
- PN Pl | & E-| R i -
]|:.ﬁ:l:r:'mﬁ:h | - J‘!n.. T = -l
Dt PV i 1 = -Iﬁ.!":. . .|
== e
Lo
m.d: - LEL- =
Certificate Pressure Equipment Simatic™ PCS7 Lab Plug & Play Control System

Directive Module H



10

P

Miniplant

For automatic systems we use state
of the art control system technology
with Hard- and Software from Sie-
mens, recognized worldwide in all
industries.

The system allows an unattended
24 h operation if required.

Built for Safe Operation in Daily
Laboratory Practice

Safety measures reducing the risk of
human errors and technical mal-
functions are key. The safe and user-
friendly design leads to a high level
of customer satisfaction.

Industrial Control System Technology

AP-Miniplant provides different automation concepts starting from manual

control up to automatic recipe control.

The control system is designed con-
sidering our risk analysis according
to Machinery Directive 2006/42/EG
and is equipped with the sophistica-
ted AP-Miniplant 3-phased safety
concept, ensuring safe operational
conditions at all times.
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Automatic Recipe Control

Our recipe control system is based on MS-Excel™. Especially designed for
research plants, it allows reproducible process conditions.

; . O x
Recipe Features: I ErP T T TETTS

* Unattended step by step operation Eﬂ-@-
* Individually adapted to the plant "'5 1
* Maximum flexibility in recipe defi- " :_
nition "..f .+
* User intervention during run pos- “_E "1
sible i .
* Data record for each run "1 =i Rt
i H--f i .
"'E u:
e :
1=
4 II‘-.
LT I'I-l: 1|
l.-i ::
ll-: ”'E
{ =3
L |ﬂ-i._'...................-......... PP S I S U (OIS e
M ibEe FEMR FRNAE HEDFE NN BRI O D a1
v nidEe NidER e e e MmN NNEE  NaEe e
- o e
- |
TEHSUESD
' i L LI T e —
3 AT (1.1 T LS W e
J AR (&L Ll ] Fe R ige ]

Example for a recipe controlled pressure program

T e B
T Diala logging schve Choles ol recips |l:-l'_H-|-c_!- 3 Hire oo
_Exel | _sue | Mpsteritie | Dts | Owoiew | _ Coovwwo | _Dweissio
S 56 Puthing | ST 57 strrng | S5 58 Add 100 mil Al | 58 59 Puaning | SL0 S0 Semng ih 511 5110400 100 m T | 512 S12 P afy
Namw ot stip [ S11 A 100ml T| =1

Crarag oF 180 [ Time of step reached o[ %0 Tirtee o gliap foman|

Tafrpae ghn reacior Swrl End

[Sepontvasersormacir  o| TempeabeelT) [ a5 [

EArrer spesd Start Ered

| Setpsoint ciaciouise =| Sped jrpm| [ =]

Prisssies mods i St End

| Swipont cwepressre ﬂmmﬂ|| EIII| [

DChcetarsy E raphirs

| on E

Certarey Tetan w1 End

ET :Jﬂuwm | lfliﬂ!ll 024

Ditang HolelFge

f o £

Dieriang THE

| o -

Dheriary HiorilBoprtans

| on /|

Saimpdng mode

| on =

Recipe definition screen, each tab is one step. Step change conditions: Time, temperature, pressure, inertisation
ready, manual step change or other conditions

11



Laboratory and Pilot Plants

Miniplant

An Installed Base of more than 80 Systems Worldwide
Includes a Wide Range of Applications.

Catalyst testing unit with two
reactors, 750 °C, 40 bar

Stainless steel
polymerization reactor

Lid of a 2 | reactor on
compensated load cells

Continuous distillation unit,
30 mm glass-column

Extraction unit for plastic
pellets, vacuum, 250 °C

Pulsed extraction column
and batch distillation

qul Ce
Furnaces

Gas Conditioning
Stirred Tank Reactors
Humidification

Metal Free Units

Mixing

Polymerisation Reactors
Precipitation

Reactive Distillation
Rectification

Special Reactors
Storage Units

AP-Miniplant GmbH & Co. KG
Hirtenrasen 64
D-37318 Lindewerra

Phone: +49 (0) 36087 976-0
Fax: +49 (0) 36087 976-22
Email:  info@miniplant.de

Internet: www.miniplant.de

Your contact:

Trademarks:

Company and Brand names are Registered Trademarks
MS-Excel is a Trademark of Microsoft Corp.

Simatic, WinCC, S7 and PCS7 are trademarks of Siemens AG.
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This project is part-financed by the European Union
and the Free State of Thuringia




