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180
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05HFC60 AJOO1, 05HFC70 AJOO1, 05HFC80 AJO01)

DGS® Pulverizer 180

Ptolemais V

Pulverizer Plant

05HFC10 AJOO1

(This description is also generally valid for
05HFC20 AJOO1, 05HFC30 AJOO1, 05HFC40 AJOO1, 0SHFC50 AJ0O1,

Job No.: N-100170-M-DO01

05HFC10 AJOO1 — Pulverizer No. 368
05HFC20 AJOO1 — Pulverizer No. 369
05HFC30 AJOO1 — Pulverizer No. 370
05HFC40 AJOO1 — Pulverizer No. 371
05HFC50 AJOO1 — Pulverizer No. 372
05HFC60 AJOO1 — Pulverizer No. 373
05HFC70 AJOO1 — Pulverizer No. 374
05HFC80 AJOO1 — Pulverizer No. 375
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General

This document contains the plant specification, information on processes and specific
descriptions of individual units and their maintenance.

The document does not claim to be complete in that it does not list all possible instructions and
operations when operating the plant. It is not intended as a replacement for the essential
training of operating personnel.

The manufacturer/supplier accepts no liability for damage caused by improper use, incorrect
operation, deliberate damage, corrosion or erosion.

Correct use means that the plant is under constant expert supervision and rapid communication
is possible between the control room and all the main local sections of the plant.

Safety norms or devices must never be fully or partially bypassed. In the event of such
emergency operation, the supplier cannot assume responsibility for the resulting risks and
consequences.

In addition to the operating instructions, the relevant national statutory and/or official
requirements for operation of the plant apply.

The following regulations also apply to plants installed outside of Germany:

- The standard general national regulations for the operation of steam boilers
- The standard national regulations for the operation of firing systems

- The standard national accident prevention regulations

The supplier reserves the right to amend or supplement the document if new operational
experience so requires.

It is in the interest of the operator to handle this document with care. In particular, it is important
not to remove any individual pages.

Prepared by: Checked by: Date: Rev.:
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The operator is requested to inform the supplier of important new performance data in order to
ensure that the master document can be amended or corrected accordingly.

The master document is located at:

Mitsubishi Hitachi Power Systems Europe GmbH
Department: “Grinding Systems”

Schifferstrale 80
47059 Duisburg

Tel.: +49 203 8038 0

Structure of the Ptolemais power plant document in accordance with the general plan:

B: Primary document Operating Manual (OM) including P&l diagrams

C: Components/trades document (Operating technical document — OTD) Pulverizer
Prepared by: Checked by: Date: Rev.:
Westphal Ulbrich 13.07.2020 _
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Coal pulverizer

Coal pulverizer DGS® 80 with transition piece, repair gate valve,
frequency controlled motor and oil supply system

Components
Mill type
Machine No.
Plant

Job. No.
KKS No.

Number of mills
Shaft cooling
Circulating lubrication
Shaft protection tube
Shut- off gate valve
Vapour separation
Housing after mill with
grit recirculation
Turning device
Hydraulic unit

Rotor transport truck
Gear control coupling
Mill motor
Foundation

Turning device

Pressure oil lubrication

Monorail beam for blade

replacement
Safety

Pulverizer foundation

DGS® 180

368 /369/370/371/372/373/374/375
Ptolemais V

N-100170

05HFC10 AJOO1
05HFC20 AJOO1
05HFC30 AJOO1
05HFC40 AJOO1
05HFC50 AJOO1
05HFC60 AJOO1
05HFC70 AJOO1
05HFC80 AJOO1

8

Yes

Yes

Yes (air cooled)
Yes (ahead of mill)

Yes

Yes

Yes

Yes

Yes

No

Frequency controlled and water cooled
Vibration isolated

1x per unit

1x per bearing, 2x per pulverizer

1x per pulverizer (hoist no MHPSE supply)
Firefighting water connection in the inlet housing

vibration-isolated

Prepared by:
Westphal

Checked by:
Ulbrich

Date: Rev.:
13.07.2020
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MITSUBISHI HITACHI POWER SYSTEMS
EUROPE

1 General information on the operation, maintenance, inspection and
repair of pulverizers

Symbols used

The symbol indicates a potentially threatening hazard. Non-
observance of this symbol may result in serious damage to health
or even life-threatening injuries.

>

Hazard

The symbol indicates a potentially hazardous situation. Non-
observance of this symbol could result in less serious damage to
health.

>

Caution

The symbol indicates a potentially threatening hazard. Non-
observance of the accident prevention regulations may result in
serious damage to health or even life-threatening injuries.

>

Danger of
falling objects

The symbol indicates a potentially hazardous situation. Non-
observance of this symbol could result in less serious damage to
health.

Warning of injury to hands

>

Keep hands
clear

The mill doors of the cooled off mill are to be opened in such a way
that no person will be endangered.

>

Hazard

Prepared by: Checked by: Date: Rev.:
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Blow-out risk !

Moreover, arrangements have to be made that it is impossible to
start the mill driving motor when the mill doors are open.

Any low temperature pockets present are to be cleared. The
Caution following directives regarding safety are to be strictly observed

Knowledge of the basic safety information and
regulations is relevant to safe and smooth plant
operation. All personnel working in this area must follow
the safety instructions.

Personal protective equipment must be worn.
Caution Hazard

To prevent hazards, the product standards that have been harmonized on the basis of the
application, the specific EU directives, the user manual and all generally applicable standards
apply for the operation, maintenance and repair of pulverizing and firing systems. The
pulverizing and firing system must be operated and maintained only by reliable, qualified,
professionally trained personnel who have been instructed accordingly.

It may only be used in perfect working order and for its designated use, having due regard for
safety, an awareness of hazards and in due compliance with the following operating
instructions. Faults that could compromise safety must be eliminated immediately.

The plant may only be operated for the designated use (grinding of coal in the specified coal
quality range). The manufacturer accepts no liability for damage resulting from non-designated
use.

Designated use includes observance of the respective operating instructions and compliance
with the inspection and maintenance requirements. This includes the more detailed operating
instructions for the individual units (e.g. pumps). This manufacturer documentation forms part of
the overall documentation.

Modifications to the plant that might compromise safety must not be made without the
manufacturer’s approval; this includes the installation and adjustment of safety devices and
valves, as well as welding on pressure parts or components subject to static and dynamic
stress.

No additional welds may be carried out on the DGS® pulverizer plant and its components
without consultation with and the approval of MHPSE since the resulting heat could cause
consequential damage. Warranty claims against MHPSE on this basis will be rejected.

Safety devices, such as electric interlock chains, must never be fully or partially bypassed. Work
on electrical equipment must be carried out by a qualified electrician.

Modifications to programmable control systems are prohibited.

Hydraulic hoses must be replaced at specified or appropriate intervals, even if no safety related
defects are detected. Work on hydraulic equipment must only be carried out by personnel with
specialist knowledge and experience of hydraulics.

The location and use of fire extinguishers and the fire alarm and firefighting equipment should be

noted.
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To ensure a high degree of mill availability with preferably short standstill times when operations
are interrupted, it is of the utmost necessity to have important mill parts in stock even prior to the
beginning of the test run and afterwards at all times in sufficient quantities.

It is also imperative that the spare parts for the planned maintenance work are procured in good
time, so they are available when they needed.

The numerous imponderables means that, in keeping with the stage reached in research, mill part
wear can neither be qualitatively nor quantitatively forecast and it cannot be precisely hinted at or
elucidated upon.

Therefore it is only possible to predict the service life of the wear parts on the basis of empirical
values and the precedence given regarding power consumption, degree of grinding fineness,
throughput, fail-safe operations, availability, accident risk, costs and time outlay.

Full utilization is restricted on the material side for reasons associated with strength & stability.
Larger coal ash contents are responsible for placing at risk, in particular, the rotating parts as well
as the peripheral and floor cladding of the fan housing.

The basic maintenance recommendation is not to undertake repairs and renewals when there is
no other course but to run a preventative form of upkeep so as to achieve a high degree of
operational dependability and availability and to avoid undesired mill standstills.

The plant is built according to the state of the art and generally accepted safety rules.

With regard to safety, three specific EU directives were reviewed for their relevance to the
pulverizer: the Pressure Equipment Directive (PED), the Machinery Directive (MD 2006/42/EC)
for mechanical hazards and the ATEX Directive for explosion hazards.

EU Pressure Equipment Directive (PED)

The PED is not relevant to the pulverizer and firing system, including the hopper, because the
criterion medium pressure p > 0.5 bar is not met.

1.1 EU Explosion Protection Directive (ATEX, 94/4/EC)
This directive is not relevant to the pulverizer because the criteria “explosive mixture” and
“‘ignition energy/temperature” cannot coincide due to the inert operation of the mill and the
structural design (DIN EN 12952-9).
1.2 EU Machinery Directive (2006/42/EC)
This directive is relevant to the hopper and pulverizer areas because the criteria “assembly of
linked parts or components, at least one of which moves” and “joined together for a specific
application” are relevant.
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1.3 Other important reference standards and documents:
- DINENISO 12100

- DIN EN 12952-9

- DINEN1011-1to 8

- DIN EN 13155

- DINEN50110-1 and 2

- DIN EN 50156 (VDE 0116)

- DIN 4420-1 and 3

- VGB-M 213 H
- VGBR 200
- VGBM 112 und VGB R 112

Safety of Machinery

Requirements for firing systems for pulverized solid
fuels
(Replaces TRD 413 and CEN/TC 266)

Welding

Cranes

Operation of electrical installations

Electrical equipment for firing systems

Working and protective scaffolds

Coal pulverizing plants

Design and operation of power plant firing systems

Fire protection in power plants

- Federal Ministry of Justice accident prevention regulations §15

- Operator’s accident prevention regulations
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1.4 Further information on operating the pulverizer

Essential requirements for operating and maintaining plants/machines are listed below. Non-
compliance may result in injury and damage.

The DGS® pulverizer is used for pulverizing lignite coal in the defined fuel range.

- There are no metallic foreign bodies in the grinding path that could impair the function of the
pulverizer and cause damage.

- The use of appropriate magnetic separators upstream of the coal bunker prevents metallic
parts from entering the pulverizer with the coal.

- To prevent coal dust deposits and fire, there must be no foreign bodies, such as cotton

waste, firing cables and welding wires, in the pulverizer.

- The iron collecting box has to be cleared out and its door locked.

- All access openings, doors and hand holes on the pulverizer are closed.

- Turning device must be disconnected from mill shaft. The cover must be closed.

- The coal feeder containing coal has been moved forward manually so that, on start-up, coal
is immediately fed into the inlet housing.

- Before switching on/starting the plant, ensure that no-one is potentially at risk by the
operation of the machine/plant.

Any changes, including changes to operating characteristics, must be reported to the
responsible plant section without delay. If necessary, the plant must be shut down immediately.
The on/off procedures and control indicators specified in the operating instructions must be
observed.

Caution Hazard

Hazard

Operation with bypassed/defective limit monitors is

prohibited. The manufacturer assumes no liability for

damage caused by exceeding the limit values.

The pulverizer must not be operated without material to be ground.

The grinding tools — wearing parts and beater heads — are very hard materials with
corresponding fracture properties.
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All monitoring instruments, pipelines and bolt/screw connections must be checked both for
correct and secure installation and for correct function according to the technical data and
properly adjusted in accordance with the manufacturer’s specifications.

During each start-up operation, monitor the power consumption of the pulverizer drive motor.
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1.5 Information on accessing the pulverizer for maintenance and repair

Essential requirements for operating and maintaining plants/machines are listed below. Non-

compliance may result in injury and damage.

- Only access in accordance with customer specifications and when the pulverizer has been
deactivated at the control desk.

- Always access the pulverizer with another person.

- Drive motors for the pulverizer, coal feeder and hydraulic units cannot be switched on and
have also been enabled.

- Only access when the repair gate valve is closed.

- Only access when the pulverizer is shut down and the pulverizer turning device is not in
operation.

- With pulverizer cooled and cleaned (pulverizer and coal feeder).

- Only access after beater wheel has been secured against turning.

The pulverizer must not be cleaned inside and outside with water.
Caution

- When welding, ensure that the equipotential bonding is directly adjacent to the device
protecting the roller bearings against current passage.

Welding, torch cutting and grinding work to the plant may only be performed with express
approval, e.g. there are no fire or explosion hazards.

Before welding, torch cutting or grinding, remove dust and combustible materials from the
plant and its surroundings and ensure adequate ventilation (explosion hazard).

- All work must be documented in accordance with customer specifications.

- The setting, maintenance and inspection work and dates specified in the operating
instructions must be carried out on schedule by specialist personnel and documented.

- Machinery and equipment on which inspection, maintenance and repair work are carried out
must be switched off — if specified.

If work on live parts is necessary, a second person must be present to operate the
emergency stop or mains switch with voltage tripping mechanism in an emergency. Working
areas must be cordoned off with a red and white safety chain and a warning sign. Electrical
work must be carried out with insulated tools.

- After inspection or maintenance the pulverizer must be cleaned, all temporary installations
removed, all residua removed, all people leaving the mill, all doors and openings must be
closed properly.
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1.6 Checks before Mill Start-up

Following checks have to be carried out after repairs, inspections and longer periods of

standstills:

1. Examination of the mill inside as regards foreign matter

2. Examination of all wear parts as to their further deployment
3. Clearing of the iron collecting box

4. Check on the fastenings of:

- Beater heads

- Beater arm protections

- Hub bolt locking mechanisms (after any dismantling or beater change)
- Shaft protection tube (after any dismantling or beater change)

- Shaft seals, on loose and fixed bearing side (after possible dismantling)

5. Mill turning device decoupled
6. Check rotor as to smooth running
7. Flue gas gate valve outside of the mill
8. Openings closed at the mill, such as:
- Flue gas gate valve damper
- Doors in the housing after mill
- Fan housing door
- Inlet housing door
- Iron collecting box door
- Lateral doors of the fan housing
- Corner cladding doors
- Upper cover casing of the fan housing
- Erection flaps in the lateral insert piece and in the intermediate piece
9. Ease of movement and seal tightness of the rotation union (shaft cooling)
10. Examination of the speed probes as to position and cleanliness (if existing)
11. Installation of all protection hoods
12. Inspecting the oil and cooling water temperatures, flows and qualities(visual check, if
needed, analysis)
13. Inspecting the oil level in the mill bearings
14. Inspection of the oil filters at the oil lubricating system of the mill bearings
15. Inspection as to the seal tightness of the oil and cooling water system
16. Examination of the gaps between mill- and boiler foundation as to minimum size and
foreign matters
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The notification of operational readiness is to be recorded in

writing!
Caution
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2

Functional description of the pulverizer

Caution Hazard

Starts without prior warning

Service, maintenance and repair work may only be carried out with a special permit
Hot, burn/scald hazard

Vibrations may occur

Area only accessible to authorized personnel

Take heed of rotating parts

Pulverizer inspections must be carried out by at least two people

The DGS® pulverizer combines the grinding effect of the beater mill with the gas supply of a fan
mill. Minimal two of this 8 mill is in stand-by: only 6 DGS® mills are necessary for operating the
maximum boiler load (by using best coal).

Raw coal and drying gases enter the mill tangential-axially. Since the beater rows are arranged
in stages in the beater section an intensive pre-crushing and pre-drying of the feed material
takes place. In the beater section the temperature of the drying gases drops considerably so
that the temperature upstream of the fan wheel is only about 380°C. The fan wheel produces
the required pressure to overcome the resistances upstream and downstream of the mill.

The reference input of the mill control is the fuel mass flow. In operation, the temperature
operating range after mill is between 110 ° C and 200 °C. This temperature range is controlled
by adjusting the mill speed, and by the addition of primary air and cold gas. The speed of the
fan wheel is proportional to the feed fuel mass flow. In part load situation, with less demand of
fuel, there is also less drying energy (hot gas) necessary. This results in a lower speed of the
fan wheel but fan wheel speed reduction is limited. There is a minimum transport gas velocity
for pneumatic conveying of pulverized lignite. Furthermore there is also a minimum speed for
lignite milling necessary.

In part load situation the hot flue gas flow is partly substituted by a mixture of primary air and
cold gas under consideration of the oxygen limit.

The procedural relationships of the mills in terms of mill speed, coal throughput, temperature,
cold gas flow and primary air flow is defined for stationary mill operation, for starting and
stopping the mill.
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In this way, a safe automatic mill operation and an inert atmosphere inside the mill are
guaranteed for all operating conditions and thus a dust explosion can be safely excluded.

Due to high coal quality and a high degree of coal drying and the two staged grinding process
the mill plant is designed without a classifier.

The following benefits are:

* Less abrasion on fan wheel

* Better pressure built up of mill

* Higher Throughput of mill

* Better (lower) specific grinding work

* Operation with higher charging

DGS® mill is the preferred mill for coals with high ash content.

The volume flow downstream of one mill is distributed to 3 burners / pulverized coal lines (see
also description firing system).

The oil lubrication of spherical roller bearings and the shaft of the rotor are equipped with water
cooling.

All curves and values shown in this specification are defaults. The final curves and values are
set during commissioning.

KKS-numbers are related to mill 10.

If the pulverizer turning device is not attached correctly, there is
a risk of injury caused by the rotation of the pulverizer turning

device.
Caution Hazard
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3 General technical data
3.1 Pulverizer
Pulverizer type DGS®
Pulverizer size 180

Machine No.
Number of pulverizers per boiler pcs.
Pulverizer revolution frequency min”

Turning direction

Number of beater rows pcs.
Number of beater heads per row pcs.
Material of beater heads

Number of beater rows pcs.
Number of beater heads per row pcs.
Material of beater heads

Fan mill wheel diameter mm
Fan mill wheel width mm
No. of wheel blades pcs.

Rotor bearing

Material of pulverizer inlet housing
Material of pulverizer van housing

Weight of pulverizer kg
(with motor / without foundation and platforms)

368 /369/370/371/
37213731374 /375

8
265 - 420

right turning
HFC20, 40, 50, 70

left turning
HFC10, 30, 60, 80

8
3
G20Mn5

2
6
G20Mn5

4600
1360
12

Loose bearing,
shaft diameter 380 mm

Fixed bearing,
shaft diameter 380 mm

S235JR G2
S235JR G2

approx. 261.058

Max. dimensions foundation m 11,85 x 5,8 x 4,405
Overall height pulverizer (incl. classifier) m 14,5

Opening inlet housing mm 3730 x 3730
Openings at the pulverizer housing 1 inlet housing door

1 iron collecting box door

1 fan housing door

2 corner cladding doors

2 lateral access doors

2 fan housing upper covers
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Discharge for foreign matter

Do not open one of these doors during operation!

Caution

Through the beater part into the

pulverizer iron collecting box with
manual discharge
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3.2 Oil circulation lubrication systems
(For further data, see OTD, 50HFC11...81 and 50HFC12...82)

Number of oil circulation lubrication systems per mill pcs. 2
Dimensions (L x W x H) mm 545 x 860 x 1196
Weight kg 140
3.3 Pulverizer drive motor
(For further data see OTD, 50HFC10...80 AJ001)
3-phase current asynchronous motor
Number of pulverizer drive motor per mill pcs. 1
Dimensions (L x W x H) mm 3195 x 2727 x 2787
Weight kg 17500
Motor rated power kW 2200
Motor speed range min 306 — 420
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4  Description of deliverables

4.1 Base frames, anchor boxes

The base frames for loose bearing, inlet housing, fixed bearing, fan housing and mill motor are
connected, via friction and positive locking anchor bolts and anchor boxes, to the reinforcement
or the foundation block.

4.2 Bearing supports for loose and fixed bearing

The bearing supports for loose and fixed bearing are the intermediate parts between bearing
housings and base frames. They are connected to the base frames via anchor bolts.

The bearing support for the loose bearing has borings for connection of the turning device.

To avoid any influence of pulverizer vibration to the boiler
foundation, the pulverizer foundation must be independently of
another.

Pay attention that no inflexible connection between pulverizer

Caution respectively pulverizer foundation and boiler foundation exist.
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4.3 Inlet housing with repair gate valve, wearing plates, door

Inlet housing
door

The inlet housing is the connection between the flue gas gate valve and the static beater part of
the pulverizer. The repair gate valve (electrical driven) is located in the upper part of this
housing.

The inlet housing of the DGS® mill is designed to protect against excessive heating of the
supporting outer wall as a double wall.

The housing is lined with interchangeable wear plates inside.

The access to the interior parts is possible through the inlet housing door.
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4.4 Static beater part, iron collecting box

=

Static
beater part

The static beater part is an intermediate part between the inlet and the fan housing. It is
designed as stepped armor. The exchangeable peripheral armor is equipped with wear plates
arranged parallel to the shaft. The iron collecting box is a part of the beater part below.
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4.5 Fan housing with wearing plates, doors
W EJ A 0T WY 5!
Fan housing [y}
y upper covers 0
'y “M Q T E}
Corner 0o
cladding door S 0 T o o
; U
. A 0 g
e Y ° : 0g
. . D
Fan housing
Lateral ’
access
door
Fan housing
door

The fan housing, in which the fan wheel rotates, has an exchangeable sidewall wear plate liner.
The wear protection on the circumference consists of strong, exchangeable square bars. The
replaceable corner armor is divided several times to achieve optimum utilization. A large,
smooth-running fan housing door allows easy replacement of the wear parts.
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4.6 Shaft with beaters and fan wheel

Beater
parts

Shaft

protection I i F'X?d
Loose 3 : ] bearing

bearing -' — see 4.7

Shaft
cooling

The complete rotor consists of the shaft, the beater parts, the shaft protection tube and the fan
wheel. The beater parts consisting of the beater arms, arm protections and beater heads are
fully interchangeable through the inlet housing door without dismantling the shaft.

The beater arms are connected by hub bolts to the hub disks of the shaft, the bolts being
secured against axial displacement by the fuses on the end hubs.

The shaft bores of the shaft and the beater arms are additionally equipped with spring-loaded
spring steel bushings (when installed in the shaft, the slot of the spring bush must point to the
shaft center, for the arms the slot must face the beater head). A right-angled armguard protects
the striking and inflow sides of the racket arm.

The beater heads are connected by bolts to the arms and secured with safety bars. The beater
head is asymmetrical in order to counteract the higher wear on the impact and inflow side.

For a smooth running of the rotor, it is necessary that when reassembling the rotor always
radially opposing beater heads, beater arms and beater arm protections are installed equal
weight.

If fine balancing is required, see “Balancing instruction” and “Balancing protocol”.
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In order to protect the part of the shaft located in the housing from wear and inadmissibly high
temperatures, a shaft protection tube is provided. In the area of the hub discs, the protective
tube to the shaft has an air gap of 50 mm.

During operation, the mill shaft is cooled externally and internally.

External cooling: Due to the prevailing negative pressure in the mill, cooling air flows from the
boiler house between the shaft and the protective tube in the direction of the wheel. The air from
the protective tube enters the wheel in front of the baffle plate.

Internal cooling: The water cycle is connected to the mill bearing and the mill shaft. The mill
shaft is provided with a centric hollow bore. With a arranged on the floating bearing side and
operated with water cooling device, the shaft is protected from unacceptably high temperatures.
The feeding of the cooling water into the mill shaft and the return flow via a Deublin feed head.

Do not pass cooling water into a heated shaft, because there is a
risk of thermal shock on the inner bore.

Caution

4.7 Loose and fixed bearings with thermometers and oil circulation lubrication

systems

Loose bearing

Qil circulation
lubrication
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Fixed bearing

Qil circulation
lubrication
system

The bearing close to the mill drive is designed as a fixed bearing. The bearing close to the inlet
housing is designed as a loose bearing. The length changes occurring during operation due to
the effect of heat are absorbed here.

The bearing temperatures are monitored by thermometers (50HFC11/12..81/82CT502), which
can be read on site, and by resistance thermometers (50HFC11/12..81/82CT001), which are
included in the mill locks.

For the lubrication of the bearings there are two separate oil
circulation lubrication systems installed. These contribute to a low
oil temperature and thus to a much higher bearing life. The
lubricating oil is circulated in circulation by oil pumps. The oil is
cooled by oil coolers and filtered at the same time.
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4.8 Housing after mill / transition piece / classifier / grit recirculation connection

Monorail beam for
blade replacement
device
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Housing
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The transition piece is an intermediate part between the fan housing mill and the dust line.
At this the monorail beam for the blade replacement device is welded.
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4.9 Protection covers

I m

Protection
cover shaft end
loose bearing

Protection cover above mill bearing

@Fl
®|| @

Protection
cover fan

Protection
cover inlet

housing/loose [,
bearing .

bearing

housing/fixed

OO0 OO0 Q0

Protection
cover between
motor and mill

Protection cover above mill bearing

The following protective covers are installed for protection against accidents:

- Protection cover shaft end loose bearing

- Protection covers above mill bearings (2x)

- Protection cover inlet housing/loose bearing

- Protection cover fan housing/fixed bearing

- Protection cover between motor and mill

Caution

Ensure proper attachment.
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4.10 Components

4.10.1 Pulverizer driving motor, frequency controlled
(For further data see OTD, 50HFC10...80 AJO01)

ot ""A -

e e G Flexible

coupling
) I |

Water cooling

Protection
cover

i

P

—

The system is driven by a three-phase asynchronous motor.

4.10.2 Flexible coupling
(For further data see OTD, 05HFC10...80 AJ0O01)

The motor torque is transferred to the shaft via a flexible coupling. A coupling protection cover is
attached to the foundation as protection against accidental contact.
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4.11 Accessories

4.11.1 Platforms

Third
platform

Platforms are arranged on one side of the pulverizer on the following levels for maintenance

and repair work:

1. First platform

The ascent is via the movable bearing foundation.

2. Second platform
The ascent is via the first platform by two steps.
The platform serves as:

- Access to the rear side lateral access door
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3. Third platform
The ascent is via a ladder from the groundfloor.
The platform serves as:

- Access to both corner cladding doors

4.11.2 Pulverizer turning device (1x per unit)
(For further data see OTD, 05HFC10...80 AE001)

Turning device
(1x per unit)

d T —

Single roller
chain
(1x per unit)

Chain wheel
(on each mill)
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The pulverizer turning device can be used for servicing the pulverizer, for removing and
installing the grinding tools.

For operation with turning device, the
protection cover must be removed.

Keep sufficient distance during the operation of turning device.

Caution
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4.11.3 Monorail beam for blade replacement

The assembly and disassembly of the blades can be carried out by using the blade

Monorail beam
(without trolley)

Ll FE Y]

oo
G'T'@tlﬂmﬂg

maintenance device by an open fan housing door.

The trolley is not part of the MHPSE supply.

Another way for carrying out is using by a fork lift by an open fan housing door.

Device for blade

:
¥

replacement
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4.11.4 Lubricants

All approved lubricants for the DGS® pulverizers are specified in the lubricant list (see chapter

15).

4.11.5 Corrosion protection

All information about corrosion protection are specified in the painting instruction (see chapter

15).
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5 Assemblies and assembly weights

Signs and symbols:

*1

9]

Component existing 1 time per unit, indication of weight for 1 unit.

Was ignored in the summary of weights per one mill.

LOS

KKS

ASS

Weight per
mill [kg]

D01

010

General technical data

011

Technical data

012

Dimension plan

013

Mill arrangement plan

014

Space requirement for rotor transport

015

Arrangement of cranes

016

Functional diagram

017

Name and rating plates

018

Steam inerting diagram

019

Arrangement of measuring points and electrical consumers

020

Dimensions and weights for the transport

021

General arrangement drawing

Sum ass. 10:

D04

030

Lists

031

Electrical consumers

032

Motors

033

Fittings

034

Cooling water

035

Steam

036

Measuring points

037

Lubricants

038

Pipes

039

Spare parts

040

Plates

041

Set in concrete parts

Sum ass. 30:
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M | DO5 | 050 |Foundation
051 | Foundation plan -
052 | Conduits -
053 |Anchor boxes 1.497
054 | Anchor bolts 437
055 | Quality control plan -
Sum ass. 50: 1.934
M | DO7 | 070 |Base frames
071 |Base frame for mill loose bearing 1.230
072 |Base frame for inlet housing 1.316
073 |Base frame for hydraulic cylinder inlet housing door -
074 |Base frame for fixed bearing and fan housing 1.799
075 |Base frame for mill gearing -
076 |Base frame for mill motor 3.391
077 | Aligning material 1.234
078 | Aligning instruction -
Sum ass. 70: 8.970
M | D09 | 090 |Bearing supports
091 | Fixed bearing support, incl. fixing material 850
092 | Loose bearing support, incl. fixing material 854
Sum ass. 90: 1.704
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M | D11] 110 |Inlet housing
111 |Inlet housing 5.526
112 |Double wall Ib  (upper part, gate valve box, corner wall) 1.296
113 | Double wall | (housing upper part) 3.627
114 |Double wall 1.2 (housing lower part) 1121
115 | Double wall Il (housing upper part) 2.983
116 |Double wall 1.2 (housing lower part) 526
117 |Double wall lll  (housing upper part) 2.370
118 |Double wall llla (housing upper part, gate valve box) 1.619
119 | Double wall 1Il.2 (housing lower part) 1.318
120 |Double wall lva (housing upper part, gate valve box) 1.612
121 |Double wall IV  (housing upper part) 2.199
122 |Double wall V.2 (housing lower part) 1.321
123 | Double wall V(housing lower part) 2.908
124 |Double wall VI  (housing lower part) 600
125 |Double wall VII (housing lower part) 682
126 |Double wall VIII (housing lower part) 713
127 |Double wall S1 (chute) 370
128 |Double wall S2 (chute) 1.173
129 |Double wall S3 (chute) 410
130 |Lateral insert piece with shaft sealing 1.017
131 | Grit recirculation connection 565
132 | Welding procedure sheets -
133 | Repair gate valve before mill -
134 | Frame for repair gate valve before mill 2.330
135 | Support for repair gate valve before mill 900
136 | Drive for repair gate valve before mill (manual) -
137 | Drive for repair gate valve before mill (electrical) 195
138 | Repair gate valve before mill (slider) 3.091
139 | Repair gate valve before mill (limit switches) 8
Sum ass. 110: 40.480
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M | D14 | 140 |Inlet housing door and flap
141 |Inlet housing door 4.307
142 |Door bearing -
143 | Door lockings -
144 ggsfs and pipes for hydraulically operation inlet housing 100
145 |Repair gate valve flap 793
146 |Hoses and pipes for hydraulically operation gate valve flap -
Sum ass. 140: 5.200
M | D16 | 160 | Wearing parts for the inlet housing
161 | Wearing plates for double wall b 401
162 |Wearing plates for double wall | 1.288
163 | Wearing plates for double wall 1.2 303
164 | Wearing plates for double wall |l 1.165
165 | Wearing plates for double wall 11.2 163
166 | Wearing plates for double wall 1l 931
167 | Wearing plates for double wall llla 452
168 | Wearing plates for double wall 111.2 470
169 | Wearing plates for double wall Va 450
170 |Wearing plates for double wall 1V 865
171 | Wearing plates for double wall 1V.2 594
172 |Wearing plates for double wall V 483
173 | Wearing plates for double wall VI 226
174 |Wearing plates for double wall VII 222
175 | Wearing plates for double wall VIII 225
176 |Wearing plates for double wall S1 233
177 | Wearing plates for double wall S2 768
178 | Wearing plates for double wall S3 199
179 | Wearing plates for Lateral insert piece 189
180 | Wearing plates for the grift recirculation connection 212
181 | Wearing plates for the inlet housing door 1140
182 | Wearing plates for the flue gas shut-off gate valve flap 113
183 | Wearing plates for the repair gate valve 376
Sum ass. 160: 11.468
M | D19 ] 190 |Beater part
191 | Beater part 2.540
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192 |Intermediate piece 467
193 | Grit recirculation connection -
197 |Iron collecting box door 117
Sum ass. 190: 3.124
M | D21] 210 |Armour- plating for the beater part
211 | Armour-plating for the beater part 4.010
212 | Wearing plates for the grit recirculation connection -
Sum ass. 210: 4.010
M | D23 ] 230 |Fan housing 678
231 |Fan housing 8.031
232 | Side walls 10.400
233 |Upper cover casing 645
234 | Corner cladding door 192
235 | Lateral access door 1.474
236 | Lateral insert piece with shaft sealing 764
237 |Fan housing door 8.015
238 | Mounting sustainer -
239 |Welding procedure sheets -
240 |Lateral supporting flange 839
241 |Ribbing of side walls 1.448
242 | Connection piece for pressure measuring 3
Sum ass. 230: 32.489
M | D25 | 250 |Wearing parts for the fan housing
251 |Wearing plates for the side walls 7.457
252 | Circumferential cladding 23.140
253 | Corner cladding 1.056
Sum ass. 250: 31.653
Prepared by: Checked by: Date: Rev.:
Westphal Ulbrich 13.07.2020 L

N-100170-M-D01-GM03-00001-__ - Technische_Dokumentation_EN - Kopie.docx

Page 43 of 159




/‘

MITSUBISHI HITACHI POWER SYSTEMS
EUROPE

Code Word:
Techn. Documentation | ptolemais V
Doc-No.: Job No.:
N-100170-M-D01-GM03-00001- | N-100170

Los|kks|Aass Wn‘:'iﬂrif(gfr
M | D27 | 270 | Shaft with beaters
271 | Shaft with accessories 25.909
272 | Calculation -
273 | Manufacturing and control inspection regulations -
274 | Shaft cooling (Rotating union and hose) 39
275 | Shaft protection tube (loose bearing side) -
276 | Shaft protection tube (beater section) 1.461
277 | Shaft protection tube (cone) 1.070
278 |Hub bolts 729
279 |Hub bolt locking device 82
280 |Beater arms with tension bushes 2.306
281 | Beater arm protection with fixing material 1.351
282 |Beater head bolts 95
283 |Beater heads 1649
284 | Chain wheel for the turning device (on rotor shaft) 188
285 | Pinion and chain for the turning device -
286 | Speed measuring 16
287 | Torque support (in connection with induction brake) -
Sum ass. 270: 34.895
M | D29 | 290 |Bearings
291 | Fixed bearing housing with fixing material 2.116
292 |Loose bearing housing with fixing material 2.106
293 | Bearing supply parts (except mounting parts) -
294 |Bearing accessories (mounting parts) (176) *1
295 | Qil circulation lubrication system 320
296 | Manufacturing and control inspection regulations -
Sum ass. 290: 4.542
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M | D31 | 310 |Fan wheel

311 |Fan wheel 17.489
312 |Fixing material wheel / shaft 454
313 | Calculations -
314 | Wearing parts for the fan wheel 5.189
315 | Blades (rod and plate) 9.018
316 |Web 4.835
317 | Baffle disc 829
318 | Wearing plates for the baffle disc 599
319 | Manufacturing and control inspection regulations -

Sum ass. 310: 38.413

M | D33 | 330 |Housing after mill (H.a.m)

331 | Transition piece -
332 | Vapor separator -
333 | Vapor separating classifier -
334 | Classifier 3.841
335 | Guiding plates and flaps -
336 | Suspension -
337 |Doors, covers, caps 538
338 |Wearing parts (assembly group 331-334) 2.548
339 | Grit recirculation connection with flap 5.143
340 |Wearing parts grit recirculation connection -
341 (Ezgr;]):g;ii%?]joint for transition piece and grit recirculation 747

Sum ass. 330: 12.817
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LOS

KKS

ASS

Weight per
mill [kg]

D35

350

Protection covers

351

Protection cover for coupling - driving motor / mill

298

352

Protection cover for coupling - gearing / rotor shaft

353

Protection cover between fan housing and fixed bearing

23

354

Protection cover between inlet housing and loose bearing

26

355

Protection cover for the shaft end loose bearing side

114

356

Protection cover for oil circulation lubrication system

357

Protection cover above mill bearings

34

358

Protection cover for chain wheel / turning device

359

Protection cover above bearing temperature display

Sum ass. 350:

495

D37

370

Auxiliary mediums

371

Cooling water line (to the bearings and shaft)

372

Steam system

373

Qil lubricant piping for motor

374

Connection firefighting water

Sum ass. 370:

D39

390

Documentation

391

Time schedule

392

Mounting instructions

393

Operating instructions

394

Maintenance instructions

395

Training-records for operating personnel

Sum ass. 390:

D41

410

Stairs, platforms, supports

411

Foundation

412

Fan housing

413

Inlet housing

414

Inlet housing door (plug railings)

415

Housing after mill (see assembly group 331-334)

416

Moving structural

Sum ass. 410:

3.750
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M | D43] 05 |Accessories
431 |Rotor transport frame (28.474) *1
432 | Testing stand -
433 |Incidentals -
434 | Operational check -
435 |Workshop erection -
436 |Rotor removal device -
437 |Monorail beam for blade replacement 982
438 |Blade maintenance device (393) "1
439 |Bracket for turning device (384) *1
440 | Superstructure for the rotor transport truck -
441 |Removal device gear coupling -
442 |Removal device mill motor (535) "1
443 | Spacer ring mill drive -
444 | Erection device for hub bolts (40) *1
445 |Model test -
446 |Rotor transport truck (12.300) *1
447 | Coal chute for bunker emptying (735) *2

Sum ass. 430: 982
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LOS

KKS

ASS

Weight per
mill [kg]

D45

05

Components

451

Driving motor, frequency controlled)

17.000

452

Flexible coupling

503

453

Starting coupling

454

Speed control coupling

455

Gearing

456

Variable speed turbo coupling

457

Flap drive (electrical, hydraulical)

458

Induction brake

459

Formwork- and reinforcement plan

460

Vibration insulation

6.080

461

462

Hydraulic power station with connecting hoses

(225) *1

463

Hydraulic cylinder for inlet housing door + gate valve flap

391

464

Accessories for the rotor removal device (Pressing
cylinders for bearing supports and beams, roller skates)

465

Device for mill bearing (grease gun, pulling-of device)

466

Chain hoist for the blade replacement (electical)

467

Drive for the Turning device with manual control

(63) *1

461

Cleaning device for shaft hole

461

Vibration and balancing measurement device

461

Measuring, controling, monitoring

461

Purchasing parts for bearings

461

Purchasing parts for cooling water (shaft, bearing, brake)

461

Purchasing parts for steam inerting system

474

Lubricants

461

Means of preservation

476

Feeler gauge

(2.366) *1

Sum ass. 450:

24.119

Sum ass. 10 - ass. 450 :

261.058
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6 Maintenance and inspection operations

© N o g bk~ wDd =

11.
12.
13.
14.

Caution Hazard

General

Work instruction for maintenance, disassembly and replacement of sealing cords

Work instruction for a pulverizer inspection

Lifetime of mill wear parts

Change the oil of the circulation lubrication systems and analyse the oll
Check the rotating beater parts

Check the internal pulverizer parts

Check the cooling water device for the mill shaft

Check the drive for repair gate valve before mill

Check the electric actuator for repair gate valve flap before mill
Check the flexible pin type coupling

Check the self-aligning roller bearing, loose and fixed bearing
Lubricants generally

Maintenance and inspection checklist for DGS® pulverizer and components
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6.1 General

To achieve high operational safety and good availability, scheduled servicing of the pulverizer
and its parts and scheduled maintenance involving the repair and/or replacement of parts
should be carried out when the system has been shut down.

All inspection work must be documented in a work report.

As a rule, it is therefore recommended that maintenance work involving the repair and
replacement of parts is not left until it is absolutely necessary but that preventive maintenance is
carried out on a continuous basis in order to prevent unplanned pulverizer shutdowns.

Connection parts and small parts have to be putted in a bag/box.
The bag/box has to be marked to make sure that each connection
part and each small part get back in the right position.

Caution
If there are no special instructions given in drawings, pre-
tension forces and starting torgues have to be used
according to the tables in chapter 10.2.

6.2 Work instruction for maintenance, disassembly and replacement of sealing cords

Caution Hazard

Essential safety requirements according “MSDS - Material Safety Data Sheet” of the sealing
cords have to be fulfilled.

Attention should be paid to the requirements of personal protective equipment and of inhalation
protection.

Inobservance of the safety requirements could cause heavy unhealthy effects, which could end
in dangerous to life disease.
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6.3 Work instruction for a pulverizer inspection
Work instructions of chapter 1.6 and 6.2 are full filled.
1. Inspection door opened.
2. Pulverizer ready for inspection.

3. After finishing the work, release the pulverizer for operation and document.
(If no further work is to be carried out.)

6.4 Lifetime of mill wear parts

Due to undefinable flow, depending on mill size, beater arrangement and a multitude of process
parameters, an exact prediction of the lifetime of static and rotating wear parts is not possible.
The following table lists the wear parts and the expected lifetimes.

Especially for the static parts, the wear can be very different locally, depending on the flow.
It is therefore important to record lifetimes after commissioning in order to define meaningful
maintenance intervals.

Expected Checking wear
Ass. | Designation Material lifetime parts see
[h] chapter
. . . 1.4713
160 | Wearing parts for the inlet housing 15415 7000 - 14000 6.7.1
210 | Wearing parts for the beater part 1.0038 7000 - 14000 6.7.2
251 | Lateral cladding for the fan housing 1.0038 5000 - 7000 6.7.3
252 Clrcu_mferentlal cladding for the fan 5.3201 3000 - 7000 6.7 3
housing 1.0038
253 | Corner cladding for the fan housing CR 4800 3000 - 7000 6.7.3
275 Wearing par§s for the loose bearing sided 15415 3000 - 7000 6.7 4
shaft protection tube
281 | Beater arm protection 1.6220 7000 6.6
283 | Beater head 1.6220 3000 - 4000 6.6
314 | Wearing parts for the fan wheel 1.5415 10000 - 14000 6.7.5
314 | Wearing strip 1.6220 4000 - 5000 6.7.5
315 | Blade rod 1.8935 4000 - 5000 6.7.5.1
315 | Blade plate 1.0117 4000 - 5000 6.7.5.2
318 | Wearing parts for the baffle disc 1.5415 7000 - 10000 6.7.5
338 Wearing pgrts for the housing after mill 10038 7000 - 10000 6.76
and classifier
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6.5 Change the oil of the circulation lubrication systems and analyse the oil

Work instructions of chapter 6.3 are full filled.

For intervals, lubricants and quantities information see chapter “Lubricants” 4.11.4.
The lubricant change must be documented.

In the initial operating period, carry out oil analyses to determine the optimum oil change
intervals.

In the following tables the max. allowable contamination of the oil circulation lubrication systems
are shown. If the following requirements are not fulfilled, the oil has to be changed.

Limits

TAN > 1,0
TAN > TBN

Neutralisation [mgKoH] < 0,1

IR - no absorption degradation

Viscosity (at 40 °C [mm2/S]) reduction more than 10 %

Following the allowable contamination levels of the lubrication oil are shown. If the following

contamination levels or if the degree of purity 19/17/14 according ISO 4406-99 were exceeded,
the oil has to be changed.

If the contamination levels of silicon and/or solids were exceeded, the whole grinding roller has
to be disassembled, cleaned from the inside and filled with fresh oil.
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Material Limit of contamination Material
(A mg/kg =1 ppm)
Iron 60 mg/kg Lube oil pump, valves, oil cooler, oil heater,
lube oil pipes, lube oil hoses
Aluminum 6 mg/kg Lube oil pump, oil cooler, oil heater
Copper 4 mg/kg Bearing cage, lube oil hoses
Lead 2 mg/kg
Tin 2 mg/kg
Nickel 2 mg/kg
Silicon 20 mg/kg Coal dust, dust, environmental influence,
Water 0,1 % Condensed water,
occurred by untighten oil cooler
Solids 0,05 % Coal dust, dust, environmental influence
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6.5.1

Fill in fresh oil in the circulation lubrication system

Work instructions of chapter 6.3 are full filled.

Pulverizer ready for inspection.

If it is necessary to fill in fresh oil in the lubrication system, care should be taken not to fill in too
much oil. The correct oil level is the middle of the oil level glass on the bottom side of the loose
and the fixed bearing housings.

W

G @)

Loose bearing side

/Oil level glass

After finishing the work, release the pulverizer for operation and document.
(If no further work is to be carried out).
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6.5.2 Check the breather filters in the bearing housings
Work instructions of chapter 6.3 are full filled.

Pulverizer ready for inspection.

Wash/clean or replace the breather ventilation filters.

Fixed bearing

Breather filters

/]

After finishing the work, release the pulverizer for operation and document.
(If no further work is to be carried out).
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6.6 Check the rotating beater parts

- For wear of the beater heads and beater arm protections

Work instructions of chapter 6.3 are full filled.

1. Inspection doors opened.

2. Pulverizer ready for inspection.

The beater heads and beater arm protections should be checked regularly. For the initial
inspection and for all other intervals see chapter “Maintenance and inspection checklist for
DGS® pulverizer and components”. The results of these checks enable the operator to predict
service life and to procure spare parts on time.

Caution

In line with the peripheral speed, the beater element is subjected to

considerable centrifugal forces. To ensure smooth rotor running it

is therefore necessary that evenly worned beater heads lying

radially opposite each other together with beater arms and beater

arm protectors of the same weight are in the mills.

Picture of a worn beater head

The optimal coal grinding takes place with new beater heads.
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6.7 Check the internal pulverizer parts

Work instructions of chapter 6.3 are full filled.

1. Inspection doors opened.

2. Pulverizer ready for inspection.

The intervals depend on how long the plant has been running and on the condition determined
during the previous inspection. For the initial inspection and for all other intervals see chapter
“Maintenance and inspection checklist for DGS® pulverizer and components”.

If needed the inspection intervals have to be shorten, to prevent

the pulverizer against damages.

Caution

6.7.1 Check the inlet housing

For foreign bodies

For wear of the wear plates

For deformation of the wear plates
For tight fit of the wear plates

=

Hexagon head screws

Wear plates 1.4713 / 1.5415

The wear plates (incl. screws) have to be renewed if there is a residual wall thickness of approx.

8 mm.
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6.7.2 Check the static beater part

For foreign bodies

For wear of the wear plates

For deformation of the wear plates

For tight fit of the wear plates

Wear plates 1.0038

Wear plates with welded square 1.0038

Hexagon socket head cap screw

The optimal coal grinding takes place with new wear parts.

The wear plates (incl. screws) have to be renewed if there is a residual wall thickness of approx.

15 mm.
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6.7.3 Check the fan housing
- For foreign bodies
- For wear of the wear parts
- For deformation of the wear parts

- For tight fit of the wear parts

Cladding
segments

)

Corner
cladding
(1)

cladding
(3)

The wear of corner cladding (1) is not evenly distributed over the entire width, so a change of
individual plates is possible.

The cladding segments (2) have to be renewed if there is a residual wall thickness of approx. 20
mm.

The lateral cladding plates (3) have to be renewed if there is a residual wall thickness of approx.
10 mm.

The square bars (4) have to be renewed if there is a residual wall thickness of approx. 10 mm.
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6.7.4 Check the shaft protection tube
- For wear of the wear parts

- For deformation of the wear parts

Wear parts of
the shaft
protection
tube

The wear parts have to be renewed if there is a residual wall thickness of approx. 5 mm.
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6.7.5 Check the fan wheel
- For wear of the wearing parts
- For deformation of the wear parts

- For damages

" Inside wearing
Outside et plates
wearing plates i D _\

Wearing
! parts baffle
Inside L disc
bandages ; ' = A

Wearing

Fan wheel Y parts behind
web A baffle disc

Supporting
bolts

Wearing
corners

Blade plate

Blade rod
Outside
bandages

The wearing parts for baffle disc have to be renewed if there is a residual wall thickness of
approx. 10 mm.

The wearing parts behind baffle disc have to be renewed if there is a residual wall thickness of
approx. 8 mm.
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6.7.5.1

Check the blade rods of fan wheel

- For wear of the blade rods acc. following test template

Loose bearing

18x66.66=1200

Fixed bearing

side

side

120

In the area of level h= 410 mm the mean thickness by, (15-51 mm acc. to the
bm2b template shape) must not be lower than indicated
Punkt 0-18 Beispiel / Example
Point 0-18 0 2(3|415|6|7(8]9]101112|13|14/151617 18| "5 O "= Ho e
Mindestdicke b 15|15 (26| 35|40 |44 47|49 |50 51|50 |49 |47 |44 |40|35|26| 15|15 44
Minimum thickness
Ist- Verschleily ! 56
X Il 67
bein=5
Il 63
Actual wear
at n=5 v 84
V 75
2 a i---dn 345
ap,=>.a/n 69 = 345/5
bnhn=s—an 51 = 120-69
Ja
X
Yes
b 2 b Nein
No
Preferably several measuring points are to be selected (here n=5)
1094
I L
I e
~F
IV
v
1200
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A o

Checking
template

Possible wear

[ curve

bl |

6.7.5.2 Check the blade plates of fan wheel
- For wear of the blade plates acc. following test template

Possible wear

«dm

curve
‘ 1
A T e "
1 A i
~F E
(}‘ ]
The dimension b= 25 mm must not be lower than indicated, i.e. at any point of
bm2b the blade plate, particularly in the central area (h).
- 1094 .
- 1084 _
|
i |
LAl
[e)
O
= ol Central area
8 —
L 2V}
J

Balancing instructions see chapter 11.
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Central area Example
M|n|mumbth|ckness 25 25
I 54
Actual wear I =
at n=5 I >
v 59
Y, 55
>a j...dn 292
a,=>aln 58.4 = 292/5
bn=S—-am 316290584
Ja
X
Yes
bm > b Nein
No

Preferably several measuring points are to be selected (here n=5)
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6.7.6 Check the housing after mill / transition piece / classifier / grit recirculation
connection

- For wear of the wearing plates
- For deformation of the wear plates
- Fordamages

Wearing plates
upper front wall

Wearing plates Il
lower front wall

Wearing plates
left side wall,
right side wall not
shown

The wearing plates | (incl. screws) have to be renewed if there is a residual wall thickness of

approx. 8 mm. The wearing plates Il (incl. screws) have to be renewed if there is a residual wall
thickness of approx. 15 mm.
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Wearing plates
front wall

Wearing plates
right side wall
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6.8 Check the cooling water device for the mill shaft
Remove residues in the cooling water drill holes (4 in the head and 1 in the rotor shaft).

4 holes

1 hole

In order to avoid an impairment of the cooling due to residue formation, etc., only water that is
clear and free of suspended matter may be used as cooling water. It is advisable that the value
for pH 6.5 - 8 and for the carbonate hardness should be less than 4,5 mval/l (12,6 °dH).

The shaft bore must be checked and cleaned at regular intervals. The period between two
checks or cleanings depends on the intensity of the pollution, which in turn depends on the
quality of the cooling water.

It should be at a max. thickness of pollution of 1 mm must be cleaned. The period is based on
our experience in general about 6 months and longer.
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6.8.1 Check the seal tightness of the rotating union

Carry out daily visual inspections in order to check whether leakages occurred at the
connections (see arrows).

If you detect leakage:

1.

2.
3.
4

Stop the machine

Replace the defective hoses with new ones

Seal leaking connections

If the rotating union is worn and leaks, replace it with a new one.
Repair kits for various models can be obtained from the manufacturer.
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6.9 Check the drive for repair gate valve before mill

Routine maintenance should include the following:

- Check actuator to valve fixing bolts for tightness

- Ensure valve stems and drive nuts are clean and properly lubricated

- If the motorized valve is rarely operated, a routine operating schedule should be set up

- Check the actuator enclosure for damage, lose or missing fasteners

- Ensure there is not an excessive buildup of dust or contaminant on the actuator

- Check for any loss of lubricant
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6.10 Check the drive for flap grit recirculation connection

Routine maintenance should include the following:

- Check actuator to flap fixing bolts for tightness

- Ensure flap stems and drive nuts are clean and properly lubricated

- If the motorized flap is rarely operated, a routine operating schedule should be set up
- Check the actuator enclosure for damage, lose or missing fasteners

- Ensure there is not an excessive buildup of dust or contaminant on the actuator

- Check for any loss of lubricant
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6.11 Check the coupling

Routine maintenance should include the following:

- Check fixing bolts for tightness

- Check for damage, loosen or missing fasteners
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6.12 Check hydraulic actuator for repair gate valve flap before mill

Routine maintenance should include the following:

- Check actuator to valve fixing bolts for tightness

- Check the actuator enclosure for damage, loosen or missing fasteners

- Ensure there is not an excessive buildup of dust or contaminant on the actuator
- Check for any loss of lubricant
- Perform test run

Hydraulic
cylinder
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6.13 Check hydraulic actuator for repair gate valve flap before mill

Routine maintenance should include the following:

- Check fixing bolts for tightness
- Check for damage, loosen or missing fasteners

- Check for any loss of lubricant

looking
cylinder
=] = -
0 —_—
1 - !U )
i
Hydraulic
cylinder )
Moveable
hydraulic unit
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6.14 Check the self-aligning roller bearing, loose and fixed bearing

- Check oil level and oil temperature, vibrations, smooth running, running noises
- Check oil condition

- Drain oil and check on its state

- Examine condition of bearing

- Check for oil leakage

6.15 Lubricants generally

For all not shown equipment above (motors, fans and so on), intervals, lubricants and quantities
information see chapter 4.11.4 “Lubricants”.

The lubricant change must be documented.

Further data see OTD’s of the manufacturer of the equipment.
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6.16 Maintenance and inspection checklist for DGS® pulverizer and components

No. KKS No. Component Interval Type of Remarks
maintenance/inspection
1. Pulverizer; total plant Daily 1.Quiet running Report any irregularities
during operation and initiate corrective
2.Abnormal sound measures
3.Visual inspection for
leaks
4.Damage to plant parts
5.Temperature, pressures
(local) oil bath levels
6.Fiter slements of ol A\ pay ATTENTION 1
ubrication systems If gauge shows “RED”,
7.Check coal dust filters has to be cleaned or
discharge into the replaced
atmosphere Seal and clean-up
Checking the switching
2000 h function of all electrical
sensors and locking
criteria
2. Bolt/screw connections 500 h, Check tightening torque Generally applicable to all
next interval and tighten if necessary screw/bolt connections
2000 h
3. All doors on the housing Each time opened 1.Visual check
2.Check position of the
sealing cord
3.Seal stuck
4.Lubricate seal with
grease
4. Cooling water device for Roughly 6 months | Remove residues in the Max. internal 1 mm layer,
the mill shaft cooling water drill holes cleaning only with mill
shutdown
Heed safety provisions!
5. Cooler of oil circulation Roughly 3 months | Remove residues in the See operating instructions
lubrication system then later as cooling water lines of the producer
required and on
the basis of
experience
6. Deublin—Rotating union Weekly Seal tightness check See operating instructions
of the producer
7. Self-aligning roller bearing | Twice daily Check on oil level and oil See operating instructions
Loose and fixed bearing temperature, vibrations, of the producer
smooth running, running
noises
after 1000 - 1500 Check on oil condition Change oil, if needed
op. hrs
every 4000 or Drain oil and check on its
8000 op. hrs. state,
examine condition of
bearing and if required,
op. hrs. = renew oil filling and
operating hours change the grease in the
bearing labyrinth seals
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maintenance/inspection

8. Beater heads, First weekly, then Verification of the state of
beater arms, later as required wear
housing cladding, and on the basis
complete blades of experience
9. Hub bolts, shaft protection | As required or Verification of the state of
tube when mill is ata wear, general condition of
standstill and has protection tube, weldings,
been run cold fixing of hub bolt
protection.
10. Iron collecting box As required or

when mill is at a
standstill and has
been run cold

Remove any foreign
matter

11.

Fan wheel, web, fixing of
the web

First weekly, then
later as required
and on the basis

Check of wear, check the
webs for wear

ATTENTION!
If wear is detected on the
web, the MHPS-Mill-

of experience Design-Department must
be informed immediately
so that countermeasures
can be determined and
taken immediately.
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7 Removing and installing pulverizer parts

© N o Ok 0D

General

Housing after mill / transition piece / classifier / grit recirculation connection

Replacement of housing cladding
Replacement of rotating wear parts
Rotor assembly and disassembly

Replacement of self-aligning roller bearings (fixed and loose bearing side)

Motor, connecting coupling

Changing of the turning device from mill to mill
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7.1 General

Only access in accordance with customer specifications and when the mill has been
deactivated at the control desk.

Only trained and qualified personnel may remove and install pulverizer parts.
Always access the pulverizer with another person.

We recommend consulting a specialist from the manufacturing plant when carrying out this
work.

Only the original tools listed under chapter “Tools and devices” may be used.

The pulverizer parts are transported around the pulverizer by crane.

Equipment, cables and chains must be provided.

For component weights, see chapter “Assemblies and assembly weights”.

Drive motors for the mill and coal feeders cannot be switched on. They must be interlocked.
Only access when the hopper has run empty and the bunker shut-off gates are locked.
With closed repair gate valves upstream and downstream the mill.

With pulverizer cooled and cleaned (mill and coal feeder).

Only carry out build-up welding of the grinding tools in the pulverizer with vapor extraction. The
people in the vicinity must also be protected (observe the OH&S regulations).

The setting, maintenance and inspection work and dates specified in the operating instructions
must be carried out on schedule by specialist personnel and documented.

Machinery and equipment on which inspection, maintenance and repair work are carried out
must be switched off — if specified.

If work on live parts is necessary, a second person must be present to operate the emergency
stop or mains switch with voltage tripping mechanism in an emergency.

Working areas must be cordoned off with a red and white safety chain and a warning sign.
Electrical work must be carried out with insulated tools.
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Caution

The work instructions listed under chapter 1.6 and 6.2 must be observed in full before start of
removing and/or installing work!

Before disassembly of the pulverizer parts, they have to be marked to make sure that each pulverizer
part get back in the same position at the pulverizer).

Connection parts and small parts have to be putted in a bag/box. The bag/box has to be marked to
make sure that each connection part and each small part get back in the right position.

A reused part has to be checked against damages and has to be cleaned before it will be installed in
the pulverizer again.

General form lock fixings have to be replaced against new parts without any evaluation of reusability
of the old form lock fixings.

Before start removal and/or installation work of the pulverizer, check the transportation and drive way
load to make sure that the pulverizer parts (incl. transportation equipment) are not too heavy for the
transportation and drive way (weights of the pulverizer parts see chapter “Technical data for
installation, operation and maintenance”).

Before start removal and/or installation work of the pulverizer, check the area load around the mill to
make sure that the pulverizer parts (incl. transportation equipment) are not too heavy for the area
around the mill (weights of the pulverizer parts see chapter “Technical data for installation, operation
and maintenance”).

Make sure the hoisting hook is correctly attached and that the eyebolt(s)/lug(s) are fully screwed in
before lifting.

Do not twist the steel wires and make sure the eyebolts have been firmly crewed and the sling angle
is correct.

All screws will be set in with MoS2-paste. Then are the tightening torques are to be reduced around
up to 20 %. If there are no special instructions given in drawings or lists, pre-tension forces and
tightening torques have to be used according list of tightening torques, chapter 10.2.

If welding is needed, to prevent damage caused by passing or current (especially on all antifriction
bearings) it is absolutely necessary to compensate for potential difference.
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7.2 Housing after mill / transition piece / classifier / grit recirculation connection

Pulverizer ready for removing and installing work.

Undo flange connections between transition piece / coal dust channel.

Support coal channel at the top (lugs on the coal dust line elbows) and raise by approx. 20

mm.

Danger of
falling objects

Undo flange connection at the top and bottom of the coal gravity duct spacer.

Pre-tension the expansion joint in the coal gravity duct, max 20 mm.

Dismantle coal gravity duct spacer and place at + 0.0 m AGL.

Danger of
falling objects

7. If necessary dismantle platform and barred all accesses to the transition piece platform.
Barred all areas where the handrails are removed or where this platform was partly

removed.
Danger of falling objects!
Caution Hazard
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8. Dismantle the monorail beam for blade replacement from the transition piece and place it at
+ 0.0 m AGL.

9. Undo the pulverizer housing / transition piece connection flange.

10. Lift the transition piece with the pulverizer maintenance crane and place it at + 0.0 m AGL or
on a transport trolley.
Use the 4 lifting eye bolts on the top of the transition piece.

Danger of
falling objects

11. Before reassembling the transition piece, check the position of the sealing cords. If
necessary, replace the sealing cords (see chapter 6.2).

é é Unhealthy!

Caution Hazard

12. The transition piece is assembled in reverse order of item 11 to 1.

Make sure that the monorail beam for blade replacement is
installed correctly.

Caution

13. All connecting bolts should be tightened to the correct torque, see chapter 10.2.

14. After finishing the work, release the pulverizer for operation and document.
(If no further work is to be carried out).

Prepared by: Checked by: Date: Rev.:
Westphal Ulbrich 13.07.2020

N-100170-M-D01-GM03-00001-__ - Technische_Dokumentation_EN - Kopie.docx Page 81 of 159




Code Word:

m Techn. Documentation | ptolemais V
MITSUBISHI HITACHI POWER SYSTEMS Doc-No.: JOb No.:
N-100170-M-D01-GM03-00001- | N-100170

7.3 Replacement of housing cladding

A\ A A

Caution Hazard Keep
hands clear

7.3.1 Inlet housing double wall

Ribs

Internal and cover strips

External strips

Qutside plate
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7.3.2 Beater part cladding elements

Barrage step 2

Wearing plate

Insulating plate

Retaining plate +
sealing cord

Aluminum plate

Fixing material

Barrage step 1

Inlet ring

Grinding track 2

Grinding track 1
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Grinding track + inlet ring Barrage step

Safety plate

Copper washer

Cylindrical counter
sunk screw

7.3.3 Fan housing cladding elements

Upper cover

Circumferential upper cladding

Corner cladding door

Corner cladding
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Monorail beam

- Danger of
falling objects

Side wall cladding

with corner lining

Circumferential cladding

Fan housing door
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7.4 Replacement of rotating wear parts

7.4.1 Beaters (beater heads and arm protections)

Caution Hazard Keep
hands clear

Pulverizer ready for removing and installing work.
Inlet housing door open.

Use the turning device for rotating the beater arms slowly (see chapter 4.11.2 and 7.8).
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Beater head

Beater head bolt

Locking piece (welded on the bolt)

Beater arm

Beater arm protection

Fixing screw

Safety plates

Clamping piece

Shaft, fully-equipped,
shown without protection tube
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Beater arm

Beater arm protection

Clamping pieces

‘ —~| Beater head bolt

Locking piece (welded on bolt)

Beater head

Dismantling of beater head and beater arm protection:

1. Remove the locking piece of the beater head bolt, dismantling of the beater head bolt.
2. Unbolt the fixing screws of the beater arm protection, dismantling of the beater arm
protection.

The erection will be carried out in reverse order.

Sequence of assembly / disassembly:
(due to limited space conditions)

1]
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I} Uisassembly on loose bearing side
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More detfailed informafion for disassembly of hub holts see following drawings
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I1) Disassembly on fixed bearing side

322.5

2 disassembly hatches approx. 500 mm
with an angle 160 °, 2 x 180 ° displared

235 235 190
(L G RN -
AN
—.'_'—:I:,_—:—';—" = ;——;‘,
R |
150
] 4g°
— 410
25 1\7
3§SE\T_AA\I\ET)_ Z 2,
> f \ flat 50x5

When closing the tube
again, the shaft has to
be proiected against
welding spillings.

More detailed information for disassembly of hub bolts see following drawings:
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7.4.2

Replacement of the beater arms

Before dismantling the beater arms the movable and fixed bearing sided hub bolt protections
have to be loosened and turned, so that the holes of the hub bolts in the shaft get free. On the
fixed bearing side it is necessary to cut openings into the protection tube of the cone.

Then the hub bolts can be unplugged with help of hydraulic presses and threaded rods, if
necessary. The beater arms can now be removed.

On refitting the beater arms, it has to be ensured that they are mounted opposite each other,
with no difference in weight exceeding 0,05 kg.

Before refitting the hub bolts are to be cleaned and lubricated with Wolfrakote paste, thus
facilitating removal at a later stage.

Please observe that all rotating parts have
to be installed in pairs with defined
differences in weight. These are defined in
the balancing instructions

Caution Hazard Keep
hands clear

Dismantling of the beater arms

The following description refers to the drawing "Erection device for hub bolts".
- When dismantling, the beater arms are to be secured against falling out.

- Loose the screws of the hub bolt protection; turn the hub bolt protection, so that the holes of
the hub bolts in the shaft get free.

- Screw the threaded bolt (item 4) in the first hub bolt; install high-pressure hoses (ass. 464,
item 6) and square bar (item 1); screw hexagon nut item 3 onto the threaded bolt (item 4).

- Unplug the bolt by using the hydraulic press.
- Unplug the other bolts by using elongations with different lengths.
- Further procedure for eventually stucked bolts see drawing.

Assembly of the beater arms

- Place beater arms individually in position. Then push in the attendant hub bolts. Only put in
hub bolts coated with Wolfrakote.

- On finishing installation, turn the hub bolt protection into position, that the holes in the shaft
are covered. Then paste the screws with Wolfrakote and tighten.

- Weld in the cut pieces of the shaft protection for the cone.
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Uniform weights of the beater arms, beater arm protectors and beater heads

- In line with the peripheral speed, the beater element is subjected to considerable centrifugal
forces. To ensure smooth rotor running it is therefore necessary that evenly weighted beater
heads lying radially opposite each other together with beater arms and beater arm
protectors of the same weight are fitted at all times. For this reason, the weight differences
of the components are to be respected.

- This applies not only for complete re-fitting but also for part replacement or the slinging of
heads and arms. The uniform weight installation of beaters lying opposite each other
ensures practically perfect rotor balancing.
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7.4.3 Fan wheel
Caution Hazard Keep
hands clear

1. Pulverizer ready for removing and installing work.
2. Fan housing door open.
3. Use the turning device for rotating the fan wheel slowly (see chapter 4.11.2 and 7.8).

Wearing plates
behind baffle disc

Inner wearing plates

Outer bandage

Outer wearing plates

Wearing plates for baffle disc

Blade rod (outside)

Blade rod (inside)

Wearing strip

Inner bandage

Wearing plate for the web
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Caution

Hazard Keep
hands clear

Preparation work for blade and rod exchange

Outer bandage (2)

Wearing plate, fixing screw,
protection cap (3, 4, 5)

Filler piece T-slot (6) with
welded bandage insert
piece (13)

<

Fixing screw wearing strip

)

Wheel disc (8)

Blade, rod and plate (9, 10)

Wedges (12)

Wearing strip (11)
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Web (1)

Outer bandage (2)

Wearing plate, fixing screw,
protection cap (3, 4, 5)

Filler piece T-slot (6) with
welded bandage insert
piece (13)

<

Fixing screw wearing strip

@)

Wheel disc (8)

Blade, rod and plate (9, 10)

Wedges (12)

Wearing strip (11)

Wedges (12)

Blade, rod and plate (9, 10)
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Description of preparation work

- Turning the wheel into disassembly position

- Securing of the blade rod

- Loosening the fixing screws (7) of the wearing strip and disassembly of the wearing strip

- Cutting of the weld seam between bandage (2) and bandage insert piece (13)

- Cutting of the weld seam between bandage (2) and wearing strip (11)

- Removing of protection caps (5) and loosening of the fixing screws (4), disassembly of the

wearing plate

- Removal of the filler piece (6) in the T-slot

- Uptake of the blade rod (9) with a fork lift or the special tool

- Uptake of the blade plate (10) with a fork lift or the special tool

The erection of the new blades takes place in reverse order!

- Wedges (12) tack welded with rod and plate.
Both blade parts in operating position: Rod in contact with outer surface of the T-slot, plate
in contact with the rod.

Blade exchange (Version 1)

Description

The assembly and disassembly
of the blades can be carried out
by using the blade maintenance
device by opening the fan
housing door.
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Blade exchange (Version 2)

Description

The assembly and
disassembly of the
blades can be carried out
by a fork lift by opening
the fan housing door.

Smooth running of the newly fitted out mill depends on blades and wear strips of the same
weight being fitted in each instance radially opposite each other.

The fitting weight is to be recorded in writing. A blade assembly consists of: 1 (one) blade rod
and 1 (one) blade plate.

The blades arranged opposite each other in the blade wheel are only to have a maximum
difference in weight of 0.50 kg. In manufacture and/or selection for equipping a wheel, it has to
be seen to that the difference in weight between the lightest and the heaviest blade is a
maximum 5 kg.

Before dismantling, the worn rods and plates as well as their seats in the blade wheel are to be
numbered consecutively, by means of figure stamps, beginning with 1.

The point of labelling the blades and their arrangement in the blade wheel is to be in a position,
by making use of the wear picture at the blades, to carry out changes, if need be, to the beater
arm grouping or to the blades themselves. After labelling, the wear strips and blades are
dismantled.

Prepared by: Checked by: Date: Rev.:

Westphal Ulbrich 13.07.2020

N-100170-M-D01-GM03-00001-__ - Technische_Dokumentation_EN - Kopie.docx Page 98 of 159




MITSUBISHI HITACHI POWER SYSTEMS
EUROPE

Code Word:

Techn. Documentation :
/‘ Ptolemais V

Doc-No.: Job No.:

N-100170-M-D01-GM03-00001-__ | N-100170

When changing the blades, the rotor is to be adequately secured
against further turning after each change in position.

For safety reasons, only those blades lying opposite each other are
to be changed, for instance 1-7; 2-8; 3-9; 4-10, 5-11 and 6-12!

Caution The design of the turning device allows no other procedure.

The following description refers to the drawing "Fan wheel".

Place the blade to be removed in a horizontal position (centre T groove in the "3 o'clock
position")

Support the blade with the blade removal device
Unscrew the bolts (item 314/15) of the wear strip (item 314/7,8), remove wear strip

Remove protection caps (item 314/20), loose screw (item 314/14) of wearing plate (Pos.
314/5,6), remove wearing plate

Sever weld between binding (item 314/10) and the binding- part above the T- slot, remove
spacer (item 311/3) of the T- slot

Lower blade bar (item 315/1) to the extraction opening of the T-groove and remove
Shift blade plate (item 315/2) radially outwards and similarly lower and remove it
Fit new blades in the reverse order

Firstly tighten the bolted connections to the specified pre-tensioning figures, then completely
relieve of tension to be and bring up to the specified final figures

Making use of the extraction opening, protect the longitudinal crack from premature wear at
the shroud ring part with welding bead

All screws and bolts are to be inserted with Wolfrakote

To establish dependable service lives (wear), the running times of the wheel equipment
must be precisely recorded. Offering invaluable assistance here are wear test templates
(see chapter 6.7.5.1 and 6.7.5.2)

To be in a position to ascertain the wear in percentage terms, it is essential when re-equipping
that the weights are recorded separately for blade bar and blade plate and compared, after

replacement, with those of the worn bars and plates. On re-ordering wear material, attention is
to be paid, as regards the delivery times, to the prescribed quality and checking conditions for

wear parts.
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7.4.4 Torch/welding work at the shaft protection tube

No welding, burning or partial heating up is to be undertaken on the shafts.

Should torch or welding work be required at the shaft protector, then protective measures are to
be taken; e.g. by placing heat resistant plates underneath or working with a cutting-off wheel
instead of welding torches. If burning, welding or uncontrolled grinding damage is present at the
shaft, then it is to be methodically reamed or ground with emery paper. In so doing, there must
be no trace of notches or edges in the marginal or transitional zones. The following is to be
carried out afterwards:

a) surface crack detection test and
b) an etching using nitric acid of a 5% alcoholic content for revealing hardness zones.

If required, corrective work is to be carried out. The testing location is fine when there are no
signs appearing either under a) or b). At any rate, it is highly recommended that information on
the extent of damage is sent to the mill manufacturer.

Bandages

Should it be necessary to change the blade wheel bindings, then the following installation
instruction is to be heeded.

- Grind down welds of the existing bandage. Separate bandage at the joint and remove from
the wheel.

Keep heat down as low as possible penetrating into the wheel from
grinding.

Caution

- Mount 2 bandage parts, in each instance, onto the wheel disks at the housing door and
clamp down at the periphery using clamping elements (Sketch 1).

- Mark off T-grooves (Sketch 2).

- Again remove bandage parts and eliminate marked-off points by burning. Cleanly grind
interfaces.

- Clamp bandage parts back onto the wheel disks and tack weld on both sides. Preheat tack-
weld points to 150°C.

- The parts eroded by heat are to be welded onto the spacers.
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Procedure with the other shroud ring parts is to be undertaken according to step 2-6.
Adjustment is to be made to the welding joint, according to Item 1 in the welding procedure
sheet.

Turn blade wheel and use 2 shower-type burners to slowly heat up the area to be welded to
around 200°C (Sketch 3). Weld tacked bandage alternately (Welding procedure sheet Items
2). Re-heat, if necessary.

Weld the bandage parts one to the other (Welding procedure sheet Item 1). Fix runoff plates
on both sides.

100% crack detection test of the welds after dye penetrant test. To be in a position to
ascertain the wear in percentage terms, it is essential when re-equipping that the weights
are recorded separately for blade bar and blade plate and compared, after replacement,
with those of the worn bars and plates. On re-ordering wear material, attention is to be paid,
as regards the delivery times, to the prescribed quality and checking conditions for wear
parts.

(L
3
v A Brenner
m
= . N 7
| 7)
g 7 —]
- | |
|
N | i
- |
‘ |
‘ |
‘ |
L] | |
- i I } \_/
‘ \
| | |
Skizze/ sketch 1 Skizze/ sketch 2 Skizze/ sketch 3
Prepared by: Checked by: Date: Rev.:
Westphal Ulbrich 13.07.2020 o
N-100170-M-D01-GM03-00001-__ - Technische_Dokumentation_EN - Kopie.docx Page 101 of 159



. Code Word:
Techn. Documentation Ptolemais V
/ Doc-No.: J :
MITSUBISHI HITACHI POWER SYSTEMS oc-No-: Ob No“
N-100170-M-D01-GM03-00001- | N-100170

7.4.6 Bandage welding procedure chart

*1
Insert protection before welding *2
Remarks *2 111: & 3.25, & 4.00
111: & 3.25, & 4.00 135: @ 1.00, @ 1.20
135: @ 1.00, @ 1.20
Non-destructive testing Visual 100% / FE 100% Visual 100% / FE 100%
Stress-relief annealing / /
Preheating / Max. working temp. ;22'1155% o% ;22'1155% o%
cm/min
o
=]
§ Volt 111: nach/acc. & 111: nach/acc. &
g 135: 26-30V 135: 26-30V
2 3.25: 90-130A 3.25: 90-130A
2 & 4.00: 130-170 A & 4.00: 130-170 A
= Ampere _ _
1.00: 180 -250 A & 1.00: 180 -250 A
1.20: 180 - 250 A 1.20: 180 - 250 A
_ Top lavers 111: DIN 1913- EMO B20+ 111: DIN 1913- EMO B20+
-g piay 135: DIN 8559- SG-MO *2 135: DIN 8559- SG-MO *2
‘g Fill lavers 111: DIN 1913- EMO B20+ 111: DIN 1913- EMO B20+
= y 135: DIN 8559- SG-MO *2 135: DIN 8559- SG-MO *2
T Root lavers 111: DIN 1913- EMO B20+ 111: DIN 1913- EMO B20+
y 135: DIN 8559- SG-MO *2 135: DIN 8559- SG-MO *2
Top layers 111 111
o 2 135 135
% é Fill layers 1 1
§ 8 135 135
= Root layers 1 1
135 135
Material combination 1.5415/1.5415 1.5415/1.5415
Evaluation B B
DIN EN ISO 5817
Thickness 15/15 15/15
Drawing- item 10/10 10/1,2,3,4
316,10 15 314./10 - =P
% = )
z i -
c 5 !
8 k= Sl & n
—_ = o Yo 1
] = 2 I3 &
2 3 21 N
= = 311/1,2
S 314710 *1
© -
L 314 /1-4
Sequence number | I
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7.5 Rotor unit disassembly and assembly

A complete description regarding disassembly and assembly rotor unit see chapter 7.3.

7.5.1 Moving the rotor onto the rotor transport truck

- Caution Hazard Keep Danger
hands of falling
clear objects

Before the first installation of the rotor was the rotor delivered on a transport frame ready for
insertion into the mill.

For transport to and installation into the mill, it is necessary to bring the rotor transport carriage
with the associated structures next to the transport frame in position.

Transport frame
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Rotor transport truck with superstructure

Example for lifting the rotor unit

Then the rotor is to be lowered by crane on the rotor transport carriage. The rotor must be
secured for transport that means the fixed bearing frame is bolted to the frame of the car and
the insert piece of the support bracket in the lane area is installed.

The loose bearing support has to be mounted.

For the transport of the rotor the safety instructions from the manufacturer of the rotor transport
truck and the max. allowable speed have to be strictly observed. During the transportation the
fan wheel has to be wedged into the intake of the truck to avoid lateral force to the fixed

bearing.
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Rotor transport truck with rotor unit

7.5.2 Assembly of the rotor into the mill

The rotor transport truck has to be placed and aligned in front of the mill acc. to drawing ,Rotor
installation®. Foundation frames and housings are mounted with exception of doors,
intermediate piece and lateral insert pieces. The supports and the connecting beams are, as
mentioned above drawing shown to assemble. The procedure is described for the disassembly.
The steps for the assembly are opposite analogue.

Before retracting the rotor into the mill, install the protective tube in the lane area. To do this,
pull the rotor in the direction of the mill or disassemble the support on the rotor transport
carriage. The installation of the shaft protection tube in the beater section area starts from the
movable bearing side. First of all, the split rings are mounted over the lanes 1-4. Then mount
the supports and fillers in lane 5. For this purpose, the hub bolts from the fixed bearing side
have to be installed in lane 5.

The hub bolt bores must then be closed using the hub bolt locking device. The half shells can
then be mounted over the shaft cone.

After, by using cable pulls, the rotor was moved into the mill, the roller carriages have to be
removed. Then the rotor has to be aligned, screwed and pinned with the foundation frame.
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7.5.3

7.5.3

7.5.3

7.5.3

Check measurements

Check measurements - with the rotor transported into place - are to be carried out together with
measurement of the rotor, using shaft spirit level. Each measurement is to be accompanied with
a check of the spirit level by turning it through 180°.

(Precise alignment according to the dimensions of the workshop written record).

A Rotor shaft

The position of the tapered groove laid down in the manufacturing check sheet is at the top. The
coupling seat represents the fixed bearing side monitoring point for the spirit level. The testing
surfaces are to be cleaned of corrosion proofing and any rust and prepared with the finest
emery paper for measurement analysis.

.2 Movable and fixed bearing support

The measuring points are the 4 corners directly next to the bearing bases (in longitudinal and
transverse direction). The measuring points are prepared as described under Item 7.5.3.1.

.3 Bearings

Verification into the right-angled position of the bearing housing by measurement of the gap
between housing and labyrinth ring at 4 locations, displaced through 90° in each instance. A
feeler gauge is used for measuring purposes.

At the loose bearing housing, a check is to be made on the rebound stated in the drawing of the
labyrinth ring to the bearing housing. This is important in view of the expansion of the shaft
during operations. Testing is done with feeler gauge and capillary ruler.

Caution
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The rotor shaft sags from its intrinsic weight. The shaft is on the level when there is no
difference in the level displacement on the loose and fixed bearing sides, although opposed. For
the same reason, the gap is wider at the top on the mill side and at the bottom on the external
side.

The values of alignment are to be entered in the written record.

7.6 Replacement of self-aligning roller bearings (fixed and loose bearing side)
Pulverizer ready for removing and installing work
This chapter describes the bearing assembly

Function and operational safety are largely

dependent on:

- The dimensional stability/condition of the
reused parts

Caution Hazard Keep - Cleanliness
hands clear

- Correct assembly

- All bearing seats, bolts and seals are fitted
with the addition of Wolfrakote paste
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7.6.1

Prior to fitting

The self-aligning roller bearings are to be kept in a dry, dust-free room and are not to be
unpacked prior to fitting. During fitting, care is to be taken to see that they are protected from
any kind of fouling due to dust, sand, metal chips, water and the like. Absolute cleanliness is to
prevail where the bearings are put down prior to fitting. Should the installation work be
interrupted, then the bearings are to be re-packed and covered. Using cleaning wool to remove
some dirt on the outside of the bearing cannot be tolerated. What is to be used is a non-fibrous,
clean cloth. If penetration of the dirt into the bearing is suspected for whatever reason, then it
has to be rinsed out using a cold cleaner and, if not to be immediately fitted, is to be oiled with
roller bearing oil. Without aids which are available to the roller bearing producer, it is difficult to
thoroughly wash and rinse out large bearings. Therefore work should proceed in such a manner
that there is no necessity for rinsing. It is also important to make sure that the hemp ropes used
to lift the bearings are not oily and dirty.

Given any cleaning or during a check, on no account is the internal
ring to the outer ring to be axially twisted. It must be possible at all
times to read the markings of the inner and outer ring face sides
from the large diameter of the tapered bearing bore holes.

For all measurements, it is imperative that the adjusting spring
groove marked in the installation instructions or in the fabrication
check sheets is at the top. Prior to fitting, the inside of the housing
is to checked as to moulding sand pressure states. All parts fitted with the bearing system, such
as spacer bushings, pull-off sleeves etc. have to be completely clean. All surfaces have to
concur with the drawing particulars and during erection are to be covered with an oily film.

Caution
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7.6.2 Fitting

Reference is made to following pages regarding the designation of the parts.

1 : labyrinth ring (mill-sided)

2 : distance bush (mill-sided)

3 : labyrinth cover (mill-sided)
4 : cover sealing (mill-sided)

5 : bearing housing (two-piece)
6 : bearing system

7 : withdrawal sleeve

8 : cover sealing (at shaft end)
9 : labyrinth cover (at shaft end)
10 : distance bush (at shaft end)
11 : labyrinth ring (at shaft end)
12 : tension nut

13 : locking piece

At first, there is to be ease of fitting of the pre-assembled units - labyrinth ring 1 with spacer
bushing 2 - onto the shaft at ambient temperature. The spacer bushing is turned onto the shaft
so that one of the fastening bolts of the labyrinth/spacer bushing unit is at the top (as an aid for
determining the position when screwing on labyrinth ring 1 later for possible maintenance
purposes). Then the outer groove of the labyrinth cover plate 3 is filled with grease.

The contact surfaces of the two housing halves must be coated with sealant, e.g. Hylomar SQ
32, before they are screwed together, if this has not been carried out ex works or if the housing
halves are delivered loose to the site.

Following this, the pre-assembled unit - labyrinth cover 3, cover seal 4, bearing housing 5 and
bearing system 6 - is placed over the shaft so that the large diameter of the tapered bearing
system bore hole faces outwards. The inner ring of the bearing system has to be pressed firmly
against the 1/2 unit.

There upon the pull-off sleeve 7 is manually pushed so far onto the shaft that the bearing
system is centered. It should be made sure that there is no tilting of the slotted pull-off sleeve 7.

Given proper installation of all parts listed up to now, no movement of Pos. 1/2 should be
possible by hand, either axially and radially.
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Prior to and during clamping and on measuring the radial clearance, it should be seen to that
the rollers of both the roller rows of the bearing system are not staggered, so allowing
measurements to be taken simultaneously on two rollers lying one behind the other. Moreover,
the bearing inner ring and the bearing outer ring are, on no account, to be axially staggered.
The front faces of both rings must be on a single plane. Measuring is done using feeler gauges,
which with the bearing outer ring resting on top can be pushed through between the lower
rollers and the bearing outer ring.
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7.6.3 Calibration and tightening the bearings

All test measurements are carried out on the freely suspended
bearing.

Caution

The first thing is to gauge the start radial clearance as described above. Then the annular piston
press (FAG) is to be screwed onto the pull-off bushing. The mounting bush is to be pressed,
together with the shaft nut, against the annular piston press. HP flexible tubes connect the pull-
off bushing with a universal gauge pressure press.

The tightening procedure begins by having oil compressed in both the bore holes of the pull-off
bushing until it emerges along the whole extent between the fitting surfaces. To ensure when
installing that the oil again runs off between the fitting surfaces, use should be made of an oil
with a 300 mm?/s viscosity at operating temperature.

Compressing in oil allows a separating oil film to be created between shaft and bushing bore
hole and bushing jacket surface and bearing bore hole - a film that considerably reduces the
power required for installation.

The pull-off bushing has to be compressed into the bearing bore- hole at the same time as oil is
pumped into the pull-off bushing.

Once the pull-off bushing has attained the envisaged position, the oil can flow off between the
fitting surfaces and the erection nut can be undone.

A lowering of the oil pressure is to be awaited (roughly 3-5 min) before each check
measurement.

8 - 10 minutes are to elapse before the final tension-relieving figure is measured.
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7.6.4 Provisions for ascertaining the final radial clearance

Self-aligning roller bearings of the C3 clearance class are deployed for the mill bearings

DGS® 180,
Shaft-at loose bearing area:

Example:

380mm
Bearing designation:

(with pull-off bushing)

Bearing clearance before tensioning:
Final radial play, MHPS-default, (*1):
Relieving tension (decrease), (*2): 230 to 255 ym
Measured radial play
prior to tightening: 0,505 mm
Radial clearance reduction: - 0,245 mm
(Relieving tension values see *2)
Aspired final radial clearance
Final radial clearance

(target average value of *1): 0,260 mm

Tighten respectively measure when suspended!

Caution

23280-B-K-MB-56B-C3
AH 3280 G-H

440 to 570 ym

190 to 330 um

260 pm £ 245 pm reduction, £ 10 um)

Once the bearing has been tightened, the annular piston press and erection bushing are to be

dismantled.

It has to be ensured that there is no slackening of the pull-off bushing when dismantling the
clamping implements. Generally, there is no reason for fearing this could happen as there is a

frictional fit between bearing bore hole, sleeve and shaft.

Then the cover seal 8 and labyrinth cover 9 are mounted and screwed down. The external
groove of labyrinth cover 9 is filled with grease. Following on from this, the pre-assembled unit
of leading distance sleeve 10 and labyrinth ring 11 are pushed onto the shaft. Secure the

bearings with clamping nut 12 and fastening wedge 13.
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Check list of the DGS®-mill for the loose and fixed bearing

Movable/Fixed bearing: Machine-no.: KKS-no.:
FAG 23280-B-K-MB-56B-C3
Shaft-&: . : .
380 mm / 380 Month Year: Serial page no.:
mm
2x daily at an interval of 12 hours:
I Oil level, oil temperature, vibrations, even running, running noise
Fixed bearing Movable bearing
o [Teme.cCl o [Temp.°Cl - [Temp.Cl |y ec
Day Time Vibr. Time Vibr. Time Vibr. Time .
Vibr. mm/s
mm/s mm/s mm/s
1
2
3
4
5
6
7
8
9
10
11
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Fixed bearing

Movable bearing

Day

Time

Temp. °C
Vibr.
mm/s

Time

Temp. °C
Vibr.
mm/s

Time

Temp. °C
Vibr.
mm/s

Time

Temp. °C
Vibr. mm/s

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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Fixed bearing Movable bearing
Temp. °C Temp. °C Temp. °C Temp. °C
Day Time Vibr. Time Vibr. Time Vibr. Time omp.
Vibr. mm/s
mm/s mm/s mm/s
26
27
28
29
30
31
Oil change carried out after the first 1000 wh | Lubricant type: Date:: |Signature:
[
Oil check after another | Oil change Lubricant type: Date Signature::
I 1000 wh Yes No :
Oil change after Oil change Lubricant type: Date: |Signature:
4000wh Yes No
IV Oil change after Oil change Lubricant type: Date: |Signature:
8000wh Yes No
Grease filling in the First change after 1000 wh Change after 4000 wh
labyrinths
V Date: Signature: Date: Signature:
With this is to confirm the proper execution of the control list checks (chapter 5.6.6):
Date Name Signature Remarks
7.6.5 Levelling of the drive section
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In consideration of the final level in operating condition, mill and motor are to align as follow.

Slopes of the shaft at loose and fixed bearing have to be measured before alignment of the mill

drive.

Fixed bearing: NFB=0,...... mm/m
Loose bearing: NLB=0,...... mm/m
Distance center fixed bearing to the shaft end: 855 mm

Delta H1 center bearing to the shaft end due to bending of the shaft
Delta H1 = NFB x 0.855m = 0,.... mm

Value is reduced by approx. the half: 0,.... Mm
(relevant for the alignment)

H2 = Distance from bottom foundation frame to center fixed bearing:
14 m

Expected Delta T
(Cold mill — In operation): approx. 30°C

Delta H2 (Cold mill — In operation) = 30/100 x 1 mm/m x 1.4 m =

0.42 mm
Delta H3 mill motor (in operation): 0.29 mm
Adjusted offset for the adjustment mill to
variable speed turbo coupling
Offset=-H1 + H2 -H3 = 0,....mm
Level mill (cold) . _._.Levelmill/motor (in operation) _ _ _ . _. e
H1  |H2 l
_________________________________________________ Offset H3
Level motor (cold)
| Mill / Muhle | |  Motor |
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7.7 Motor, connecting coupling

As a matter of principle, attention is to be given to the erection, aligning and fitting instructions of
the manufacturing companies. Once erection is over, our recommendation is to have an
acceptance inspection carried out by the manufacturing companies.

Prior to erection of the above-indicated parts, an acceptance inspection of the foundation
(inclusive of anchor holes) is to be jointly undertaken with site management.

Lay out and alignment of the lower motor frame, suspension of the anchor bolts and secures
tightening. For height alignment, arrange jointly supplied base supports on both sides of each
anchor bolt. Undertake casting after precise alignment.

Erection of the upper motor frame. Between upper and lower motor frame a fine alignment is
possible. Therefore the upper motor frame can be lifted by hydraulic presses.

The mill-sided coupling segment and the motor- sided coupling segment are to be lifted onto the
rotor shaft and motor shaft (if not already undertaken by the supplier of the motor), respectively.

On no account are the couplings to be forced open as this would
lead to damage to the motor or mill bearings. Further on the
mounting instructions of the supplier (KWD) are strictly to be
observed.

Please notel Tighten respectively measure when suspended!

Once the casting concrete has set, re-tighten anchor bolts, secure them with counter nuts and
check on their alignment.

Above units are to be placed on the foundation frames and aligned, using the provided aligning
material in keeping with the particulars of the drive line alignment.

Allowance is to be made here for the difference in the vertical extension under operating
conditions.

The motor is aligned downstream of the mill-sided coupling segment with the aid of striking
clocks in threes (2 radial, 1 radial). For alignment purposes, use is to be made of brass foils with
a minimum 0.03 mm thickness. After alignment, pinning and bolting of the motor is to be
undertaken on the foundation frame.

A written record is to be made of the aligning figures for the connecting coupling.

Pulverizer motor removal see also OTD, 50HFC10...80 AJOO1.
Pulverizer coupling removal see also OTD, 50HFC10...80 AJOO1.
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7.8 Changing of the turning device from mill to mill

On the mill which needs maintenance work must install the turning device.

Turning device mounted at a mill (right-hand
mill), not in operation.

The turning device is created for both mill
designs: for right-hand and for left-hand
versions.

The device will be controlled by a hand
control.

At first disassemble the turning device from
the bearing support and from the foundation
frame of the mill where the turning device
was last needed.

Unscrew fixing elements (3)
bearing support

Unscrew
fixing
elements
(3)
bearing
frame
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Mount the turning device to the mill, which
must be serviced with the same fixing
elements.

Protection cover chain wheel
Ass. 355

Protection cover chain wheel
Ass. 439

Demount the protection covers chain wheels
(assemblies 355 and 439) and install and
tighten the chain.

Single roller chain
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8 Repairing pulverizer parts

General

List of special equipment for rotor assembly and disassembly
Rotor unit (replacement)

Repairing shaft protection tube

Replacement beater parts

Replacement fan wheel blade and rod

Replacement inlet housing wear plates

© N o g bk wDd =

Replacement beater part cladding elements
9. Replacement fan housing wear parts

10. Replacement wear plates housing after mill / transition piece

11. Replacement the cooling water device on the loose bearing side of the mill shaft

12. Replacement of the buffers of the flexible pin type coupling
13. Replacement wear plates repair gate valve
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8.1 General

Only trained and qualified personnel in suitable workshops (clean, dust free and bright) may
repair pulverizer parts. Good tools are required for the repair work.

To prevent errors, it is recommend that repairs are carried out by the manufacturer or consulting
a specialist from the manufacturing plant when carrying out this work.

Only the original tools listed under chapter “Tools and devices” may be used.
The pulverizer parts are transported around the pulverizer by crane.
Equipment, cables and chains must be provided.

For component weights, see chapter “Assemblies and assembly weights”.

The work instructions listed under chapter 1.6 and 6.2 must be
observed in full before start of removing and/or installing work!

Before disassembly of the pulverizer parts, they have to be marked to
make sure that each pulverizer part get back in the same position at

the pulverizer.
Connection parts and small parts have to be putted in a bag/box. The

bag/box has to be marked to make sure that each connection part and each small part get back
in the right position.

Caution

A reused part has to be checked against damages and has to be cleaned before it will be
installed again.

General form lock fixings have to be replaced against new parts without any evaluation of
reusability of the old form lock fixings.

Before start removal and/or installation work of the pulverizer, check the transportation and
drive way load to make sure that the pulverizer parts (incl. transportation equipment) are not too
heavy for the transportation and drive way (weights of the pulverizer parts see chapter
“Assemblies and assembly weights”).

Before start removal and/or installation work of the pulverizer, check the area load around the
mill to make sure that the pulverizer parts (incl. transportation equipment) are not too heavy for
the area around the mill (weights of the pulverizer parts see chapter “Assemblies and assembly

weights”).

Make sure the hoisting hook is correctly attached and that the eyebolt(s)/lug(s) are fully screwed
in before lifting.

Do not twist the steel wires and make sure the eyebolts have been firmly screwed and the sling
angle is correct.

All screws will be set in with MoS2-paste. Then are the tightening torques are to be reduced
around up to 20 %. If there are no special instructions given in drawings or lists, pre-tension
forces and tightening torques have to be used according list of tightening torques, chapter 10.2.

If welding is needed, to prevent damage caused by passing or current (especially on the
antifriction bearings) it is absolutely necessary to compensate for potential difference.
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8.2 List of special equipment for rotor assembly and disassembly

8.2.1 Necessary hydraulic equipment
Hydraulic equipment for rotor assembly and rotor removal
Ass. | Item | Qty. | Ifems-No. Designation Manufacturer
46k | 1 | & |4610.00000.425 Press 200 kN, stroke 30 mm FKW
L6h | 2 2 | 4610.00000.425Di | Press 200 kN, sfroke 30 mm (Qil seal set) FKW
L6L 3 1 1 4601.00000.360 Step piston manual pump. 5 liter FKW
Lo | 4 1 | 4606.00000.091 Stop valve, M14x1,5, for 4 operating elements FKW
L6t | 5 2 | 4604.00000.051 High pressure hose 5m, M1ix1,5, 1x coupling FKW
L6k | 6 2 | 4604.00000.101 High pressure hose 10m., M1x1,5, 1x coupling FKW
seb | 7 | B 10088.69991.1005 | Hyaraulic o FKW
L6L | 8 L | 4610.00000.595 Press 400 kN, stroke 100 mm FKW
46L | 9 | 2 |4610.00000.595Di | Press 400 kN, stroke 100 mm (Qil seal set) FKW
464 | 10 8 |Model A, Size Il | Heavy duty roller carriage, 40 t roller cart load B orkey
L6L | M L | 4606.00000.020 FKW - screw plug FKW
464 | 12 | 20 |A10 x 13.5 FKW - oil seal , A10 x 13,5 FKW
8.2.2 Necessary mechanical equipment
Mechanical equipment for rotor assembly and rotor removal
Ass. | Item [ Amount | Designation
446 1 1 Rotor transport truck
440 2 1 Shaft support
440 3 1 Fixed bearing support
436 4 1 Support for movable bearing beam
436 5 4 Supports for hydraulic presses
436 6 1 Movable bearing beam
436 7 1 Fixed bearing beam
440 8 1 Insert piece for the shaft support
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8.3 Rotor unit (replacement)

General

Extreme cleanliness is crucial during removal/installation. No grinding work may be performed
in the same workshop.

Only carry out any repairs to the rotor unit after cooling fully to room temperature.

Caution Hazard Danger of

falling objects

The rotor unit must be handled

with extreme care!

The rotor unit may only be dismantled transported and installed by using the original auxiliary

equipment (rotor transport frame, rotor removal device and rotor transport truck) provided by the
manufacturer for this purpose.

Beater parts

Loose bearing

Shaft protection

Fan wheel

Fixed bearing

Shaft

tube
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Before the rotor unit replaced out of the mill the beater parts and parts of the shaft protection
tube must be dismantled in the mill. Only then is it possible to pull the rotor unit out f the mill.

Rotor unit without beater parts and parts of the shaft protection tube

Rotor unit disassembly and assembly see also chapter 7.5.

Sequence of complete rotor unit disassembly from the mill

The specified items refer to item numbers in the drawing ,Rotor installation®

U e S S T I

- O

Removal of all protection covers (see chapter 4.9)

Removal of coupling intermediate piece

Removal of cooling water connection of the shaft at loose bearing side
Removal of all thermometers on loose and fixed bearing

Drain of the oil out of the both circulating lubrication systems
Disconnect all hoses of the both circulating lubrication systems
Removal of oil circulating lubrication systems of the bearings
Opening and dismantling the fan housing door (see chapter 4.5)
Dismantling of lateral insert piece and shaft sealing of fan housing
Opening and dismantling the inlet housing door (see chapter 4.3)
Dismantling of intermediate piece for beater part
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12. Dismantling of frontal insert piece of inlet housing

13. Dismantling of lateral insert piece and shaft sealing of inlet housing

14. Opening of the first cover next to the inlet housing door (see chapter 4.5 and the sketch
on the next page)

15. Dismantling of 2 cladding segments (see the sketch on the next page)

16. Dismantling of the insert piece by loosening the nuts (see the sketch on the next
page)

17. Dismantling of beater heads, beater arm protections and beater arms by using the
erection device for hub bolts

18. Dismantling of shaft protection tube

19. Place the beam supports (items 4) as shown in the drawing on the loose bearing side

20. Connect the loose bearing sided beam (item 6) with the foundation frame and align it

horizontal between support (item 4) and the beam (item 6) by using sheet metals

21. Place the rotor transport carriage (item 1) with mounted supports (items 2 and 3) in
front of the mill

22. - Place the 4 supports (item 5) below the frame of the rotor transport carriage (see
chapter 8.2.2) as shown in the drawing
- Prepare the hydraulic equipment (see chapter 8.2.1) to lift up the rotor transport
carriage and align it horizontal to the center of mill
- Connect the fixed bearing sided beam with the fixed bearing sided foundation frame
and align it horizontal between support (item 4) and the beam (item 7) by using sheet
metals
- Connect the fixed bearing sided beam (item 7) with the rotor transport carriage
- Lift up the rotor transport carriage and align it to the center of mill

23. Unscrew the loose bearing support and lift it up with four presses (see chapter 8.2.1)
about 10-15 mm, then put 4 for roller carriages (see chapter 8.2.2) into operation and
lower the bearing support again

24. Repeat the described procedure with the fixed bearing support

25. Dismantle the insert piece (item 8) from loose bearing sided support (item 2)
26. Pull the rotor in a straight line out of the mill

27. Replace the insert piece (item 8) from loose bearing sided support (item 2)

Reinstall the rotor unit in reverse order.

Balancing instructions see chapter 11.
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Fan housing
door

Insert piece
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8.3.1 Replacement of self-aligning roller bearings (fixed and loose bearing side)

Replacement of self-aligning roller bearings see also chapters 4.7 (description), 6.12 and 7.6.

8.4 Repairing shaft protection tube

A A

Caution Hazard Keep
hands clear

If wear on the shaft protection tube is detected during an inspection, the worn plates must be
replaced. It is also possible to do this repair work in the mill!

o

a

Detail information about the shaft protection tube see in drawing “Armour plating for the mill
rotor”. See also chapters 4.6 (description) and 6.7 4.
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8.5 Replacement rotating beater parts

AAA

Caution Hazard Keep
hands clear

If wear on the rotating beater parts are detected during an inspection, the worn parts must be
replaced. It is only possible to do this repair work in the mill!

< Beater head

Beater arm
protection

Detail information about the rotating beater parts see in drawing “Armour plating for the mill
rotor”

Replacing beater parts see also chapters 4.6 (description), 6.6 and 7.4.1.
Balancing instructions see chapter 11.
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8.6 Replacement fan wheel blade and rod
Replacing blade and rod see also chapters 4.6 (description), 6.7.5 and 7.4.2 and balancing
instructions see chapter 11.
8.7 Replacement inlet housing wear plates
Caution Hazard Keep
hands clear
If wear on the wear plates are detected during an inspection the worn plates with screws must
be replaced.
Replacing wear plates see also chapters 4.3 (description), 6.7.1 and 7.3.1.
8.8 Replacement beater part cladding elements
Caution Hazard Keep
hands clear
If wear on the cladding elements are detected during an inspection the worn plates with screws
must be replaced. The optimal coal grinding takes place with new cladding elements especially
with new wear plates in the field of beater heads.
Replacing wear plates see also chapters 4.4 (description), 6.7.2 and 7.3.2.
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8.9 Replacement fan housing wear parts

AAA

Caution

Hazard Keep

hands clear

If wear on the cladding elements are detected during an inspection the worn plates must be

replaced.

Replacing cladding elements see also chapters 4.5 (description), 6.7.3 and 7.3.3.

8.10 Replacement wear plates housing after mill / transition piece / classifier

Caution

Hazard Keep

hands clear

If wear on the wear plates detected during an inspection the worn plates must be replaced.

Replacing wear plates see also chapters 4.8 (description), 6.7.6 and 7.2.
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8.11 Replacement the cooling water device on the loose bearing side of the mill shaft

AA A

Caution Hazard Keep
hands clear

Replacing cooling water device see also chapter 6.8.

Cooling
water device

Cooling
water lines

Disassembly of the cooling water lines.

Cooling
water line |
Cooling
water line Il
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Hose

Cooling
water device

Fixing
elements

Unscrew the fixing elements of the
cooling water device.

Pull out the complete water device incl.
hose and build in a new one.
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8.12 Replacement of the buffers of the flexible pin type coupling

AA A

Caution

Hazard

Keep
hands clear

Replacing of the buffers of the flexible pin type coupling see also chapter 6.11.

Protection cover between
motor and mill

Flexible pin type coupling
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Demount the protection cover between
~ motor and mill
- | (assembly 351).

The further description of changing of the worn buffers of the coupling see OTD,
50HFC10...80 AJOO1
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8.13 Replacement wear plates repair gate valve

AA A

Caution Hazard Keep
hands clear

If wear on the wear plates detected during an inspection the worn plates must be replaced.

If it is necessary to replace the wear plates of the repair gate valve, this work must be done
outside of the mill.

Wear plates

Washer

Bolt with threaded stem
Hexagon nut

Insulating plate
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9 Tools and devices

Attention!

The latest drawing index applies in each case.

Document no. Ass. |Descrition Qty.
per
unit

N-100170-M-D43-1G04-00001 430 | Turning device for mill 1

N-100170-M-D43-1G04-00005 438 | Blade maintenance device 1

N-100170-M-D43-1G04-00009 431 |Erection device, basic frame 1

N-100170-M-D43-1G04-00015 431 |Erection device, travelling mechanism frame 1

N-100170-M-D43-1G04-00020 442 | Sliding frame for mill motor 1

N-100170-M-D43-1G04-00023 430 | Erection device, arrangement mounting wheel 1

N-100170-M-D43-1G04-00025 430 |Erection device, support girder for wheel 1

support

N-100170-M-D43-1G04-00033 430 |Erection device hub bolts 1

N-100170-M-D43-1G04-00045 430 |Erection device, shaft turning gear 1

N-100170-M-D43-1G04-00046 431 |Erection device, assembly sequence of wheel 1

onto the drive shaft

N-100170-M-D43-1G04-00047 431 |Erection device, assembly order of rotor onto 1

transport cart

N-100170-M-D43-1G04-00048 431 | Erection device, assembly spacer block 2 to the 1

bearings

N-100170-M-D43-1G04-00049 431 |Erection device, hydraulic sketch for mounting 1

of wheel / shaft / rotor

N-100170-M-D43-1G04-00050 431 |Erection device, assembly order of rotor onto 1

transport frame

N-100170-M-D43-1G04-00051 438 | Monorail beam for blade replacement 1

N-100170-M-D43-1G04-00057 431 |Erection device, assembly order of rotor from 1

the transport frame to the mill, sheet 1

N-100170-M-D43-1G04-00058 431 |Erection device, assembly order of rotor from 1

the transport frame to the mill, sheet 2
N-100170-M-D43-1G04-00059 431 |Erection device, assembly order of rotor from 1
the transport cart to the mill
N-100170-M-D43-1G04-00060 431 |Erection device, assembly order of rotor from 1
the transport cart to the mill

N-100170-M-D43-LT09-00001 430 |Supply List - Erection devices -

N-100170-M-D45-ID04-00002 462 |Outline drawing, hydraulic power station 1

N-100170-M-D45-ID04-00007 462 | Diagram, hydraulic power station -

N-100170-M-D45-1D77-00001 462 | Circuit diagram, hydraulic power station -

Drawings/documents see chapter 15.
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10 Technical data for installation, operation and maintenance
1. Weights per mill

2. Tightening torques

10.1 Assemblies and assembly weights

Detail weights see “Assemblies and assembly weights” in chapter 5.
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10.2 Tightening torques

If there are no special instructions given in drawings, pre-tension forces and starting torques
have to be used according to the following tables.

By application of MoS2-lubricants the suit moments are to be reduced around up to 20 %.

Screw material
Materiat Sruby

Nominal diameter
Srednica nominalna

Tightening torque
Moment dokrecania

mm Nm
6 10
8 25
10 45
12 85
14 130
16 200
18 285
20 400
22 550
24 690
27 1.020
30 1.400
33 1.800
36 2.400
39 3.200
42 3.900
8.8 45 4.800
48 5.900
52 7.400
56 9.300
60 11.600
64 13.900
68 16.900
72 20.300
76 23.600
80 28.200
85 34.000
90 40.900
100 56.800
110 76.400
125 113.800
140 160.000
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Screw material
Materiat Sruby

Nominal diameter
Srednica nominalna

Tightening torque
Moment dokrecania

mm Nm
6 14
8 35
10 65
12 115
14 185
16 280
18 390
20 560
22 780
24 970
27 1.450
30 1.900
33 2.600
36 3.400
10.9 39 4.500
42 5.500
45 6.770
48 8.400
52 10.500
56 13.100
60 16.300
64 19.600
68 23.800
72 28.500
76 33.200
80 39.700
85 47.800
90 57.500
100 79.900
110 107.400
125 160.000
140 226.000
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Tightening torque
Moment dokrecania
Nm
. Nominal diameter Hexagon hgad
Screw material Srednica nominalna Hexagon head screws with
Materiat Sruby g reduced shank
mm screws -
. Sruby z tbem
Sruba z tbem L
o szesciokatnym ze
szesciokgtnym .
zmniejszonym
chwytem
12 75 50
16 180 130
20 345 250
24 595 420
27 870 620
1.7709 30 1.200 880
33 1.600 1.200
36 2.100 1.500
39 2.600 2.000
42 3.300 2.400
45 4,100 3.100
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11 Balancing instruction

Every time if worn beater parts and / or on the parts of the fan wheel have been replaced, the
corresponding parts must be rebalanced.

11.1 Balancing instructions

It is to be pointed out that only specialists with appropriate training and sufficient practical
experience in balancing are to be allowed to carry out the balancing. Moreover, there must
be a suitable balancing mechanisms on hand.

11.2 Balancing in the case of inadmissible unsteadiness of running

Given observation of inadmissible instability of running or one detected from regular
amplitude tests with a mill operating at the right operational temperature, then the mill is to
taken out of operation and balanced.

Unsteadiness in running is inadmissible when there is a horizontal amplitude of 170 ... 200
pgm on hand at the loose bearing monitoring point.

The balancing weights are fixed on the wear plates located on the insides of the wheel disks.

11.3 Particular Features

If balancing is not possible, then the reason can lie e.g. in slack, missing or improperly
designed connecting elements or connecting points; or there might be incipient cracks or
ruptures on hand. In such an eventuality, a thorough examination of all the suspected parts is
to take place.

11.4 Further balancing documents

For more detail information see “Balancing instruction” and “Balancing protocol”.
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12 Functional tests, checks after successful installation, repairs,

8.
9.
10.
11.

inspections and lengthy shutdowns

The pulverizer must not be cleaned inside and outside with water.

Caution

Check the interior of the pulverizer for foreign materials - clean beater part, inlet and fan

housing (remove foreign material).
Check the internal parts of the pulverizer.
Check the cooling water device for the mill shaft.

Check the oil circulation lubrication systems:

- Check the oil levels

- Check the pollution of the filters

- Check the function and for smooth running

- Check the tightness of the complete oil piping systems

Check the function/operational readiness of the oil systems.

Functional test / test run for the following:
- Electric drive for the repair gate valve
- Electric actuator for repair gate valve flap

Pulverizer openings closed, for example:
- Inlet housing door

- Iron collecting box door

- Fan housing door

- Corner cladding doors

- Lateral access doors

- Fan housing upper covers

All protective covers must be installed.

The chain of the turning device must not be installed.
Enable the pulverizer steam inerting system.

Check the locking criteria/alarm and switch-off points.

All settings and the notification of operational readiness must be documented!
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13 Spares recommendations/spare parts
1.  General

2. Pulverizer

13.1 General
The spare part list is applicable to the pulverizer DGS® 180 with:
- Repair gate valve
- Oil supply systems

- Transition piece

It is advisable to keep a stock of the main spare parts not available
at short notice in suitable quantities, as shown on the spares list, or
to order them early.

Caution

Recommendation/information:

Please note that fitting spare parts that are not original MHPSE parts
may affect the correct functioning and efficiency of the plant.
They may also affect the scope of the contractual warranty.

Therefore we recommend to purchase only original MHPSE parts
in order to guarantee full functioning and efficiency.

Caution
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To order spare parts following information are needed to identify the correct spare part:

-  Plant

- Com. no.

- Pulverizer machine no.

-  No.
- Ident no.
- ltem no.

- Quantity

Ptolemais V

N-100170

e.g. 368 (as per nameplate)
Part ID (as per spare part list)
(as per spare part list)

(as per ident no.)

(as needed)

To order other parts of the pulverizer following information are needed to identify the correct

spare part:

-  Plant

- Com. no.

- Pulverizer machine no.

- Ass.-no.
- ltem no.

- Quantity

Ptolemais V

N-100170

e.g. 368 (as per nameplate)

(as shown in the assembly drawing)
(as shown in the assembly drawing)

(as needed)

The spare parts recommendations of the ancillary equipment manufacturers as shown in the
ODT with relevant KKS no. should also be observed.

For assembly drawings, see chapter 15 “Drawings”.
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13.2 Recommended spare parts

No. Quantity Component name Ass./ltem No.
1 24 sets Wearing parts for double wall IB 161/1, 2, 100-102
incl. fastening elements
2 6 sets Wearing parts for double wall | 162/1-12, 100-102
incl. fastening elements
3 6 sets Wearing parts for double wall Il 163/1-13, 100-102
incl. fastening elements
4 12 sets Wearing parts for double wall IA/IIIA 164/1-7, 100-102
incl. fastening elements
5 6 sets Wearing parts for double wall IVA 165/1-8, 100-102
incl. fastening elements
6 6 sets Wearing parts for double wall llI 166/1-13, 100-102
incl. fastening elements
7 6 sets Wearing parts for double wall IV 167/1-15, 100-102
incl. fastening elements
8 6 sets Wearing parts for double wall V 168/1-17, 100-102
incl. fastening elements
9 6 sets Wearing parts for double wall VI 169/1-3, 100-102
incl. fastening elements
10 12 sets Wearing parts for double wall VII 170/1-3, 100-102
incl. fastening elements
11 6 sets Wearing parts for double wall VI 171/1-3, 100-102
incl. fastening elements
12 6 sets Wearing parts for double wall IX 172/1, 2, 100-102
incl. fastening elements
13 6 sets Wearing parts for double wall S1 173/1-3, 100-102
incl. fastening elements
14 6 sets Wearing parts for double wall S2 174/1-3
15 6 sets Wearing parts for double wall S4 174/1-3
16 12 sets Fastening elements for wearing 174/100-102
parts for double walls S2/S4
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No. Quantity Component name Ass./ltem No.
17 6 sets Wearing parts for double wall S3 175/1-12, 100-102
incl. fastening elements
18 6 sets Wearing parts for double wall S5 176/1-3, 100-102
incl. fastening elements
19 6 sets Wearing plates frontal insert piece 177/1-7, 100-103
incl. fastening elements
20 6 sets Wearing parts for double wall [I1A 178/1-8, 100-102
incl. fastening elements
21 6 sets Wearing plates lateral insert piece 179/1-3, 100-102
incl. fastening elements
22 6 sets Wearing plates inlet housing door 181/1-10, 100-108
incl. fastening elements
23 6 sets Wearing plates gate valve flap 182/1-3, 100-102
incl. fastening elements
24 6 sets Wearing plates for repair gate valve 183/4-7, 101, 102
incl. fastening elements
25 6 sets Armour plating for beater part 211/1-7, 10-12, 20-
incl. fastening elements 27, 30-41, 50-52,
60-63, 101-108
26 12 sets Fan housing, wearing parts side 251/1-74
walls incl. fastening elements
27 6 sets Fan housing, circumferential 252/1-33
cladding
28 36 sets Corner cladding to fan housing 253/1
29 6 sets Shaft protection tube 275/6-9
(loose bearing side)
30 6 sets Shaft protection tube 276/11,12
(beater section)
31 6 sets Armour plating for the mill rotor 281/1-6, 10-12, 15,
21-24
32 6 sets Beater head bolts 282/1, 2
33 6 sets Beater heads 283/1, 2
34 12 sets Wearing parts for the fan wheel 314/1-8, 10-16,
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35 18 sets Wearing parts for the fan wheel, 315/1, 2
blade rod and plate
36 12 sets Wearing parts for the fan wheel, 316/14-18
wearing plate incl. fastening
elements
37 18 sets Wearing parts for the fan wheel, 318/1-5
baffle disc wearing plate
incl. fastening elements
38 12 sets Transition piece, wearing plates 338/1-22, 100-104
incl. fastening elements
39 1 piece Cooling water head RH 2741
incl. cooling water head
40 1 piece Cooling water head LH 274/1
incl. cooling water head
41 1 piece QOil circulation lubrication system, 295/1
gear pump with coupling and
pumpcarrier without motor
42 6 sets QOil circulation lubrication system, 295/1
sealings gear pump
43 1 piece Oil circulation lubrication system, 295/1
E-Motor
44 48 pieces  Oil circulation lubrication system, 2951
Filter elements
45 48 sets Oil circulation lubrication system, 295/1
sealings
46 2 pieces  Qil circulation lubrication system, 295/1
differential pressure indicators
47 1 piece Oil circulation lubrication system, 295/1
5-fold distribution block
48 1 piece Oil circulation lubrication system, 295/1
low pressure ball valve
49 1 piece QOil circulation lubrication system, 295/1
shell and tube exchangers
50 2 sets QOil circulation lubrication system, 295/1
sealings for shell and tube
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No. Quantity Component name Ass./ltem No.
exchangers
51 2 pieces  Oil circulation lubrication system, 2951
thermal control valves
52 2 pieces  Qil circulation lubrication system, 295/1
low pressure ball valves
53 1 piece QOil circulation lubrication system, 295/1
low pressure ball valve
54 4 pieces  Oil circulation lubrication system, 295/1
thermometers with pointer indicator
55 2 pieces  Oil circulation lubrication system, 2951
manometers
56 1 piece QOil circulation lubrication system, 295/1
gauge valve
57 1 piece QOil circulation lubrication system, 295/1
throttle valve
58 1 piece Oil circulation lubrication system, 295/1
low pressure ball valve
59 1 piece Oil circulation lubrication system, 2951
hose
60 1 piece QOil circulation lubrication system, 295/1
hose
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14 Troubleshooting
System troubleshooting: Pulverizer
No. ‘ Fault and/or report Cause Remedy
Mill out of operation
1. Repair slider in front of the mill | Drive defect Check drive and repair if
cannot be closed necessary
2. Repair slider inside the mill - Drive defect - Check drive and repair if
cannot be opened necessary
- Foreign particles on top - Removal of foreign matters
of the repair slider
Mill in operation
3. Static pressure at the mill fan Mill is overloaded, coal The mill speed should be
housing increases above -3 storage in the fan housing increased or the coal feeder flow
mbar should be manually reduced
An alarm is actuated
4. Temperature at the mill Mill is overloaded, coal The mill speed should be
housing decreases below storage in the fan housing increased or the coal feeder flow
100C should be manually reduced
An alarm is actuated
5. Temperature after mill to high No or too little coal, mill Check feeder, extinguish fire by
> 200 C, mill shut down after fire discharging extinguishing water
10 min
> 270 C, Mill shut down
(immediately)
6. Temperature after mill to low Coal quantity too high, Reduce quantity of coal,
<100 C coal too wet, false air increase mill speed, eliminate
An alarm is actuated intrusion through open the cause of the ingress of false
doors air
7. Bearing temperatures too high | Malfunction of circulating - Leakage check
> 85 °C, alarm oil lubrication, bearing - Checking of filter elements
> 90 °C, mill shut down damage - Checking of oil cooler
- Checking of the pump
Exchange of bearing
8. Differential pressure at the Filter element dirty Switch the double filter, clean or
filter of the oil circulation replace the filter element (see
lubrication too high the operating instructions of the
> 1.2 bar, alarm filter manufacturer)
9. Oil pressure before bearing Malfunction of the external | - Leakage check
too low oil cooling system, oil lines | - Checking of the pump
< 0.25 bar, alarm defective
< 0.20 bar, mill shut down after
4 minutes
10. Oil leaks on the oil circulation Damaged seals, loose Replace the seals, tighten the
lubrication system screw connections screw connections
11. Mill speed is too high Malfunction of the Check of the frequency inverter
> 625 rpm, alarm frequency inverter
> 630 rpm, mill shut down
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System troubleshooting: Pulverizer
No. Fault and/or report Cause Remedy

Mill out of operation

12.

Abnormal operating noises

- Damaged bearing

- Misalignment of mill
coupling

- Foreign matters in the
mill

- Foreign matters between
fan wheel and fan
housing

- Exchange of bearing
- Alignment of coupling

- Removal of foreign matters

Inadmissible vibrations

> 7,1 mm/s r.m.s, alarm

> 9,0 mm/s r.m.s, accelerated
shut down

(delay 2 min)
> 11,0 mm/s r.m.s, imediate
shut down

Imbalance through:

- uneven wear

- loose wearing parts
- missing wear parts

- loose fastening screws in
the drive train
- bearing damage

- Check the wear condition and
the wear parts in the fan wheel
- Rebalancing

- Check the fastening screws
- Bearing replacement

The troubleshooting table is not claimed to be complete.
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15 Drawings
Attention!

The latest drawing index applies in each case.

Document no. Ass. | Descrition

N-100170-M-D01-1B01-00001 016 |P&ID DGS®-mill 180

N-100170-M-D01-1B01-00002 016 | P&ID hydraulic system mill and diagram hydraulic
station

N-100170-M-D01-1C06-00001 019 |Location plan electrical consumers and measuring
points at the mills

N-100170-M-D01-1C14-00001 014 | Space requirements and load conditions- rotor transport

N-100170-M-D01-1D04-00001 012 |Dimensional drawing DGS® 180

N-100170-M-D01-1D16-00001 021 | Assembly drawing DGS® 180, sheet 1

N-100170-M-D01-ID16-00002 021 | Assembly drawing DGS® 180, sheet 2

N-100170-M-D01-1D16-00003 021 | Assembly drawing DGS® 180, sheet 3

N-100170-M-D01-1D16-00004 021 | Assembly drawing DGS® 180, sheet 4

N-100170-M-D01-1D43-00001 011 | Mounting description mill DGS® 180 (Basic) 1.7.2 - Mills

N-100170-M-D01-1D43-00002 011 | Additional description to assembly instruction mill DGS®
180

N-100170-M-D01-1G04-00001 017 | Rating and name plate

N-100170-M-D01-JQ02-00003 011 |ITP - DGS® - Mill Erection

N-100170-M-D01-JQ07-00001 011 |Balancing specification

N-100170-M-D01-1K26-00001 011 |Lubrication list DGS® 180 mill

N-100170-M-D01-LT08-00001 020 | Transport schedules and weights

N-100170-M-D01-LT08-00002 020 | Transport schedules and weights, mill parts, sheet 2
(housing after mill)

N-100170-M-D01-LT08-00003 020 | Transport schedules and weights, mill parts, sheet 3
(erection device and rotor transport carriage with
supports)

N-100170-M-D01-LT09-00001 017 | Supply List - Rating and name plate

N-100170-M-D01-LT09-00002 011 | Supply List - Spare parts L1

N-100170-M-D01-LT09-00003 011 | Supply List - Spare parts IBS

N-100170-M-D01-UA16-00003 011 | Balancing protocol

N-100170-M-D05-1A45-00001 050 | Building instructions, mill foundation

N-100170-M-D05-IC15-00001 050 |Foundation arrangement plan, DGS® mills

N-100170-M-D05-1C16-00001 050 |Foundation Mill DGS® 180

N-100170-M-D05-1C31-00001 050 |Formwork plan mill foundation, right turning mill

N-100170-M-D05-1C31-00002 050 |Formwork plan mill foundation, left turning mill

N-100170-M-D05-1C32-00001 050 |Reinforcement plan mill foundation, 1. concrete step
right turning mill

N-100170-M-D05-1C32-00002 050 |Reinforcement plan mill foundation, 2. concrete step
right turning mill, sheet 1
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N-100170-M-D05-1C32-00003 050 | Reinforcement plan mill foundation, 2. concrete step
right turning mill, sheet 2
N-100170-M-D05-1C32-00004 050 | Reinforcement plan mill foundation, 2. concrete step
right turning mill, sheet 3
N-100170-M-D05-IC32-00005 050 |Reinforcement plan mill foundation, 1. concrete step left
turning mill
N-100170-M-D05-1C32-00006 050 |Reinforcement plan mill foundation, 2. concrete step lefit
turning mill, sheet 1
N-100170-M-D05-1C32-00007 050 | Reinforcement plan mill foundation, 2. concrete step lefit
turning mill, sheet 2
N-100170-M-D05-1C32-00008 050 | Reinforcement plan mill foundation, 2. concrete step leftt
turning mill, sheet 3
N-100170-M-D05-1D04-00001 050 |Dimension sheet, spring elements
N-100170-M-D05-1G04-00001 053 | Anchor boxes
N-100170-M-D05-1G04-00002 050 | Embedded parts strip foundation
N-100170-M-D05-1K05-00001 050 | Steel amounts list - 1. concrete step (right)
N-100170-M-D05-1K05-00002 050 | Steel amounts list - 2. concrete step (right)
N-100170-M-D05-IK05-00003 050 | Steel amounts list - 1. concrete step (left)
N-100170-M-D05-1K05-00004 050 | Steel amounts list - 2. concrete step (left)
N-100170-M-D05-LT09-00001 050 | Supply List - Foundation parts
N-100170-M-D07-1G04-00001 071 |Base frame, loose bearing
N-100170-M-D07-1G04-00002 072 |Base frame, inlet housing
N-100170-M-D07-1G04-00003 074 |Base frame, fixed bearing and fan housing
N-100170-M-D07-1G04-00004 076 |Base frame for mill motor
N-100170-M-D07-1G04-00007 077 |Base frames, aligning material
N-100170-M-D07-LT09-00001 070 |Supply List - Base frames
N-100170-M-D09-1G04-00001 090 |Loose and fixed bearing support
N-100170-M-D09-LT09-00001 090 | Supply List - Bearing supports
N-100170-M-D11-1G04-00001 110 | Inlet housing assembly drawing- main views
N-100170-M-D11-1G04-00002 110 | Inlet housing, details and sections
N-100170-M-D11-1G04-00003 110 |Inlet housing upper part, sheet 1
N-100170-M-D11-1G04-00012 110 |Inlet housing (lower part) - sheet 1
N-100170-M-D11-1G04-00013 110 |Inlet housing (lower part) - sheet 2
N-100170-M-D11-1G04-00027 130 | Lateral insert piece with shaft sealing
N-100170-M-D11-1G04-00030 137 | Repair gate valve before mill
N-100170-M-D11-1G04-00033 134 |Repair gate valve before mill, frame
N-100170-M-D11-1G04-00035 135 |Repair gate valve before mill, support
N-100170-M-D11-1G04-00037 133 | Gate valve drive, assembly
N-100170-M-D11-1G04-00043 133 | Repair gate valve before mill, Limit switches- Sheet 1
N-100170-M-D11-1G04-00044 133 | Repair gate valve before mill, Limit switches- Sheet 2
N-100170-M-D11-LT09-00001 110 |Supply List - Inlet housing
N-100170-M-D14-1G04-00001 140 | Inlet housing door, sheet 1
N-100170-M-D14-1G04-00002 140 |Inlet housing door, sheet 2
N-100170-M-D14-1G04-00012 147 |Inlet housing door and flap, hydraulic
N-100170-M-D14-LT09-00001 140 |Supply List - Inlet housing door
N-100170-M-D16-ID16-00001 160 |Wearing parts for the inlet housing, sheet 1
N-100170-M-D16-ID16-00002 160 |Wearing parts for the inlet housing, sheet 2
N-100170-M-D19-1G04-00001 190 |Beater part, sheet 1
N-100170-M-D19-1G04-00002 190 |Beater part, sheet 2
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N-100170-M-D19-1G04-00005 190 | Beater part, intermediate piece
N-100170-M-D19-1G04-00007 190 |Beater part, iron collecting box door
N-100170-M-D19-LT09-00001 190 |Supply List - Beater part
N-100170-M-D21-1D16-00001 210 |Beater part cladding
N-100170-M-D23-1G04-00001 230 | Fan housing, assembly-sheet 1
N-100170-M-D23-1G04-00002 231 | Fan housing, housing- sheet 1
N-100170-M-D23-1G04-00003 231 | Fan housing, housing sheet 2
N-100170-M-D23-1G04-00010 233 | Fan housing, upper covers
N-100170-M-D23-1G04-00013 235 | Fan housing, lateral access door
N-100170-M-D23-1G04-00015 236 | Fan housing, Lateral insert piece with shaft sealing
N-100170-M-D23-1G04-00017 237 | Fan housing, fan housing door- sheet 1
N-100170-M-D23-1G04-00018 237 | Fan housing, fan housing door- sheet 2
N-100170-M-D23-1G04-00022 230 | Fan housing, assembly-sheet 2
N-100170-M-D23-1G04-00024 241 | Fan housing, ribbing
N-100170-M-D23-1G04-00026 242 | Fan housing, pressure measuring connection
N-100170-M-D23-1G04-00028 230 | Fan housing, beams for platforms
N-100170-M-D23-LT09-00001 230 | Supply List - Fan housing
N-100170-M-D25-1D16-00001 250 | Wearing parts for the fan housing, sheet 1
N-100170-M-D25-ID16-00002 250 | Wearing parts for the fan housing, sheet 2
N-100170-M-D27-ID16-00001 270 | Wearing parts for the mill rotor
N-100170-M-D27-1G04-00001 270 | Assembly drawing mill rotor and housing, sheet 1
N-100170-M-D27-1G04-00006 274 | Shaft cooling for the rotor shaft
N-100170-M-D27-1G04-00011 279 |Hub bolt locking device
N-100170-M-D27-1G04-00015 270 | Assembly beater head bolt
N-100170-M-D27-1G04-00017 275 | Shaft protection tube - beater section, sheet 1
N-100170-M-D27-1G04-00018 275 | Shaft protection tube - beater section, sheet 2
N-100170-M-D27-1G04-00019 275 | Shaft protection tube cone
N-100170-M-D27-1G04-00023 286 | Speed measuring at mill bearing
N-100170-M-D27-1G04-00024 270 | Assembly drawing, mill rotor and housing, sheet 2
N-100170-M-D27-LT09-00001 270 |Supply List - Rotor
N-100170-M-D27-LT09-00002 270 | Supply List - Rotor shaft
N-100170-M-D29-1D04-00001 295 | Qil lubrication unit for mill bearings, version 1
N-100170-M-D29-ID04-00002 295 | Qil lubrication unit for mill bearings, version 2
N-100170-M-D29-ID04-00003 295 | Hydraulic diagram for oil lubrication unit, version 1
N-100170-M-D29-ID04-00004 295 | Hydraulic diagram for oil lubrication unit, version 2
N-100170-M-D29-1G04-00001 291 |Fixed bearing, assembly
N-100170-M-D29-1G04-00002 292 | Loose bearing assembly
N-100170-M-D29-1G04-00013 294 | Mounting bush for bearing assembly
N-100170-M-D29-1G04-00014 294 | Hook wrench for tension nut at mill bearing
N-100170-M-D29-1G04-00015 290 |Arrangement oil circulation lubrication system right / left
hand
N-100170-M-D29-LT09-00001 290 | Supply List - Bearings and accessories
N-100170-M-D31-1G04-00001 310 | Fan wheel, Assembly drawing
N-100170-M-D31-1G04-00003 310 | Fan wheel, supplement
N-100170-M-D31-1G04-00019 317 | Fan wheel, baffle disc - assembly drawing
N-100170-M-D31-LT09-00001 310 | Supply List - Fan wheel
N-100170-M-D33-ID16-00001 330 | Housing after mill, assembling overview
N-100170-M-D33-ID16-00002 338 | Wearing parts for the housing after mill
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N-100170-M-D33-1G04-00001 330 | Housing after mill, assembly drawing
N-100170-M-D33-1G04-00002 330 | Housing after mill, lower part
N-100170-M-D33-1G04-00004 330 | Housing after mill, compensator
N-100170-M-D33-1G04-00005 330 | Housing after mill, access door
N-100170-M-D33-1G04-00006 330 |Housing after mill, cover
N-100170-M-D33-1G04-00007 330 | Housing after mill, cap
N-100170-M-D33-1G04-00010 339 | Air and flue gas duct system pulverized fuel ducts grid
recirculation - assembling overview
N-100170-M-D33-1G04-00011 339 | Housing after mill- grit recirculation box, overview, sheet
1to 3
N-100170-M-D33-1G04-00012 339 | Housing after mill- grit recirculation, flow limiter, sheet 1
to 2
N-100170-M-D33-1G04-00013 339 | Housing after mill- grit recirculation pipe, sheet 1 to 2
N-100170-M-D33-LT09-00001 330 | Supply List - Housing after mill
N-100170-M-D35-1G04-00001 353 | Protection cover between fan housing and fixed bearing
N-100170-M-D35-1G04-00002 354 |Protection cover between inlet housing and loose
bearing
N-100170-M-D35-1G04-00003 355 | Protection cover for shaft end at loose bearing side
N-100170-M-D35-1G04-00004 357 | Protection cover above mill bearings
N-100170-M-D35-1G04-00005 351 | Protection cover for coupling between mill and motor
N-100170-M-D35-LT09-00001 350 | Supply List - Protection cover
N-100170-M-D37-1G04-00001 274 | Connection firefighting water
N-100170-M-D41-1C20-00001 410 |Platforms DGS® 180
N-100170-M-D41-1C20-00002 410 |Platforms DGS® 180
N-100170-M-D41-1G06-00001 410 |Platform +2,190, left turning mills
N-100170-M-D41-1G06-00002 410 | Platform +4,830, left turning mills
N-100170-M-D41-1G06-00003 410 |Platform +2,190, right turning mills
N-100170-M-D41-1G06-00004 410 | Platform +4,830, right turning mills
N-100170-M-D43-ID04-00002 446 |Outline drawing, rotor transport truck
N-100170-M-D43-1G04-00001 430 | Turning device for mill
N-100170-M-D43-1G04-00005 438 |Blade maintenance device
N-100170-M-D43-1G04-00009 431 | Erection device, basic frame
N-100170-M-D43-1G04-00015 431 |Erection device, travelling mechanism frame
N-100170-M-D43-1G04-00020 442 | Sliding frame for mill motor
N-100170-M-D43-1G04-00023 430 |Erection device, arrangement mounting wheel
N-100170-M-D43-1G04-00025 430 |Erection device, support girder for wheel support
N-100170-M-D43-1G04-00033 430 | Erection device hub bolts
N-100170-M-D43-1G04-00045 430 |Erection device, shaft turning gear
N-100170-M-D43-1G04-00046 431 |Erection device, assembly sequence of wheel onto the
drive shaft
N-100170-M-D43-1G04-00047 431 |Erection device, assembly order of rotor onto transport
cart
N-100170-M-D43-1G04-00048 431 |Erection device, assembly spacer block 2 to the
bearings
N-100170-M-D43-1G04-00049 431 |Erection device, hydraulic sketch for mounting of wheel /
shaft / rotor
N-100170-M-D43-1G04-00050 431 |Erection device, assembly order of rotor onto transport
frame
N-100170-M-D43-1G04-00051 438 | Monorail beam for blade replacement
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Document no. Ass. | Descrition
N-100170-M-D43-1G04-00053 447 | Coal chute for bunker emptying, sheet 1
N-100170-M-D43-1G04-00054 447 | Coal chute for bunker emptying, sheet 2
N-100170-M-D43-1G04-00057 431 |Erection device, assembly order of rotor from the
transport frame to the mill, sheet 1
N-100170-M-D43-1G04-00058 431 |Erection device, assembly order of rotor from the
transport frame to the mill, sheet 2
N-100170-M-D43-1G04-00059 431 |Erection device, assembly order of rotor from the
transport cart to the mill
N-100170-M-D43-1G04-00060 431 |Erection device, assembly order of rotor from the
transport cart to the mill
N-100170-M-D43-LT09-00001 430 |Supply List - Erection devices
N-100170-M-D43-LT09-00002 447 | Supply List - Coal chute
N-100170-M-D45-1D04-00001 450 | Outline drawing, gear coupling
N-100170-M-D45-1D04-00002 462 | Outline drawing, hydraulic power station
N-100170-M-D45-1D04-00007 462 | Diagram, hydraulic power station
N-100170-M-D45-ID77-00001 462 | Circuit diagram, hydraulic power station
N-100170-M-D45-LT09-00001 450 |Supply List - Accessories
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MITSUBISHI HITACHI POWER SYSTEMS
EUROPE

/‘

Techn. Documentation

Code Word:
Ptolemais V

Doc-No.:

N-100170-M-D01-GM03-00001-_

Job No.:
N-100170

16 Annex

1.

All drawings (sequence acc. to PGE-drawing-no.)

Operation and maintenance instruction for ancillary equipment

2. Spring elements

3. Mill coupling

4. Roller bearings (with accessories)

5. Breather filters

6. Nozzle in fire-fighting connection

7. Cooling water head

8. Cooling hoses

9. Roller skates

10. Wire rope pull hoist

11. Hydraulic manual pumps (with accessories)

12. Rotor transport cart

13. Wall-mounted slewing crane (without trolley)

14. Mill motor

15. Electrical actuator for repair gate valve

16. Flap for repair gate valve

17. Primary shut-off valve

18. Hydraulic cylinder

19. Hydraulic connection parts

20. Position switch

21. Inductive sensor

22. Pressure transmitter

23. Thermocouple with digital temperature transmitter

24. Oil circulation lubrication system

25. Hydraulic hoses

26. Socket test measuring points

27. Electrical turning drive

28. Throttle valve grit recirculation

29. Expansion joint grit recirculation

30. Expansion joint between mill and housing after mill

31. Turning device
Prepared by: Checked by: Date: Rev.:
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Techn. Documentation

Code Word:

M Ptolemais V
i e Doc-No.: Job No.:
Fonore N-100170-M-D01-GMO03-00001- N-100170
32. Hydraulic connection box
33. Hydraulic power station
Part of the electrical documentation of the boiler
34. Speed measurement
35. Junction box instrumentation
36. Pressure transmitter
37. Sensor temperature measurement
38. Gas-actuated thermometer
39. Vibration measurement
Prepared by: Checked by: Date: Rev.:
Westphal Ulbrich 13.07.2020 o
N-100170-M-D01-GM03-00001-__-___Technische_Dokumentation_EN - Kopie.docx Page 159 of 159




SCHIEBEL Antriebstechnik GmbH

Josef Benc Gasse 4

1230 Vienna / Austria

Tel: +43 1 66 108 - 0

email: info@schiebel-actuators.com

Electric actuator for repair gate valve before mill

Type rABS5 E 30 WER WEL CSC.V1.2 HART
RP4AF FU-FC280-0,37-400 ER SR KP
CSCZFU1 CSCK2 + IW5-160

Motor:
Power 0,37 kW
Voltage 3x 400V
Frequency 50Hz
Motor revolution 1370
Nominal current 1,1A
Output torque motor 60 Nm

Rotary actuator:

Type SEW SA97/A

Output torque 1790 Nm

Output revolution 9,7 r/Imin

Overall gear reduction 8,26

Output shaft end Hollow shaft dia. 90 H7
Control unit

Type Smartcon CSC.V1.2

Local control unit for wall mounting, CSCZFU1

Heating resistor:
Power SW
Voltage 24N

50HFC10AA051_Cover_sheet.xlsx Page 1 of 2




SCHIEBEL Antriebstechnik GmbH

Josef Benc Gasse 4

1230 Vienna / Austria

Tel: +43 166 108 - 0

email: info@schiebel-actuators.com

Electric actuator for repair gate valve before mill

Type AB18 Q 80 DER DEL 2WER 2WEL CSC.v1.2
CSZ1 CSZ2 mW4 RP4AF H + SA97/A

Motor:

Power 3,0 kW

Voltage 690/400V

Frequency 50Hz

Motor revolution 2850 r/min

Nominal current 3,83 A

Output torque motor 249 Nm

Rotary actuator:

Type SEW SA97/A

Output torque 1790 Nm

Output revolution 9,7 r/min

Overall gear reduction 8,26

Output shaft end Hollow shaft dia. 90 H7
Control unit

Type Smartcon CSC.V1.2

Local control unit for wall mounting, CSZ1

Heating resistor:
Power 5W
Voltage 24V

50HFC10AA051_Cover_sheet.xIsx Page 1 of 2




SCHIEBEL Antriebstechnik GmbH
Josef Benc Gasse 4

1230 Vienna / Austria

Tel: +43 166 108 - 0

email: info@schiebel-actuators.com

Rotary actuator
SEW SA97/A

Actuator
Schiebel
AB18 Q 80

KKS No.
5 OHFC10 AA051

5 OHFC20 AA051
5 OHFC30 AA051
5 OHFC40 AA051
5 OHFC50 AA051
5 OHFC60 AA051
5 OHFC70 AA051
5 OHFC80 AA051

(L)
(R)
(L)
(R)
(R)
(L)
(R)
(L)

Actuator at
left-hand mills

(L)

Control unit
Schiebel
V. Smartcon CSC.V1.2

Actuator at
right-hand mills
(R)

Serial no. drive + control unit
1770 2513 + 1767 9922
1770 2517 + 1767 9926
1770 2514 + 1767 9923
1770 2518 + 1767 9927
1770 2519 + 1767 9928
1770 2515 + 1767 9924
1770 2520 + 1767 9929
1770 2516 + 1767 9925

50HFC10AA051_Cover_sheet.xIsx

Page 2 of 2
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1 datasheet for actuator with serial no.: 2080 1032

Customer:
Project:
order no.:
job number:
quantity:

type:

fab-no.:
painting:
protection class:

temperature range:

motor

actuator:

Wormgearbox

control unit / additional

components

power (kW):

Voltage three phase:

nominal current / starting current (A):
nominal speed (rpm):

size / pols:

mode of operation:

motor protection:

Ex-confirm:

Ex-confirm no.:

type:

switch off torque OPEN / CLOSE (Nm):
adjustable torque (Nm):

max. continuous torque (Nm):

output speed actuator (rpm):
adjustable output speed actuator (rpm):
adjusted travel (revs.):

operation time for adjusted travel (see above) (sec):

adjustable operation time for above travel (sec):
actuator is self locking:

output flange:

output shaft:

Ex-confirm:

Ex-confirm no.:

dimension drawing(s):

type:

gearbox switch off torque OPEN / CLOSE (Nm):
max. torque S2 / max. torque S4 (Nm):
adjusted travel (°):

max. travel (°):

factor:

ratio:

output flange:

output shaft:
gear unit is self locking:
wiring diagram(s):

torque-unit with potentiometer 1000 Ohm

travel device
1 switch for cw and 1 switch for ccw

position transmiter unit with potentiometer 1000 Ohm

for CSC control unit
control unit:
bussystem:

relay board:
position signal:
positioner:
parameterization:
control unit designed for seperate mounting:
connection cable:
fab-no.:

Ex-confirm:

Mitsubishi Hitachi Power Systems Europe
GmbH
Kom. 180686 Pj. Ptolemais

4500329600/126
200682
1

rAB5 E 30 WER WEL CSC.V1.2 HART
RP4AF FU-FC280-0,37-400 ER SR KP

CSCZFU1 CSCK2 + IW5-160
2080 1032

K5 (300-400:m) RAL7001

IP67

-25°C to 60°C

0,37

3x400V / 50Hz (star connection)
1,1/3,7

1370

71/4

S4-1200-40%

thermal sensor

rAB5 E 30

60/ 60

40,0 to 60

30,0

30,0

6,0 to 30,0
40,0

80

80 to 400

yes

F10 acc. ISO 5210 or ISO 5211
E with @20 mm

M-CSC08z2-4 V1.2 + iw52irsr2
(80:1+120:1+160:1 / I:F10+F14 / A:F16) +
M80_1E30m

IW5-160

3900 / 3900

4447 | 2223

90

90

65

160

F16

drive sleeve with borehole and key acc. DIN
with @60 mm
yes

SCP 51.39.09_2 + SCC 10.19.07_6
F1000

WER WEL

CSC.vi.2
HART
RP4AF
ER

SR

KP
CSCZFU1
CSCK2
2067 2393
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Ex-confirm no.: -

i 2080 1032: 5 OHFC10-80 AA0O1
marking: S9 (6..30rpm/25Nm)
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2 datasheet for actuator with serial no.: 2080 1033-1036

Customer:
Project:
order no.:
job number:
quantity:

type:

fab-no.:
painting:
protection class:

temperature range:

motor

actuator:

control unit / additional

components

marking:

power (kW):

Voltage three phase:

nominal current / starting current (A):
nominal speed (rpm):

size / pols:

mode of operation:

motor protection:

Ex-confirm:

Ex-confirm no.:

type:

switch off torque OPEN / CLOSE (Nm):
adjustable torque (Nm):

max. continuous torque (Nm):

output speed actuator (rpm):
adjustable output speed actuator (rpm):
adjusted travel (revs.):

operation time for adjusted travel (see above) (sec):

adjustable operation time for above travel (sec):
actuator is self locking:

output flange:

output shaft:

Ex-confirm:

Ex-confirm no.:

dimension drawing(s):

wiring diagram(s):

torque-unit with potentiometer 1000 Ohm

travel device
1 switch for cw and 1 switch for ccw

position transmiter unit with potentiometer 1000 Ohm

for CSC control unit
control unit:
bussystem:

relay board:
position signal:
positioner:
parameterization:
control unit designed for seperate mounting:
connection cable:
fab-no.:

Ex-confirm:
Ex-confirm no.:

2080 1033: 5 0HFC20 AA001
S9 (6..30rpm/25Nm)
2080 1034: 5 0HFC40 AA001
S9 (6..30rpm/25Nm)
2080 1035: 5 0HFC50 AA001
S9 (6..30rpm/25Nm)
2080 1036: 5 0HFC70 AA0O1
S9 (6..30rpm/25Nm)

Mitsubishi Hitachi Power Systems Europe
GmbH
Kom. 180686 Pj. Ptolemais

4500329600/126
200682
4

rAB5 E 30 WER WEL CSC.V1.2 HART
RP4AF FU-FC280-0,37-400 ER SR KP

CSCZFU1 CSCK2
2080 1033-1036

K5 (300-400:m) RAL7001

IP67

-25°C to 60°C

0,37

3x400V / 50Hz (star connection)
1,1/3,7

1370

71/4

S4-1200-40%

thermal sensor

rAB5 E 30

60/ 60

40,0 to 60

30,0

30,0

6,0 to 30,0
40,0

80

80 to 400

yes

F10 acc. ISO 5210 or ISO 5211
E with @20 mm

M-CSC08z2-4 V1.2 + M80_1E30m

SCP 51.39.09_2 + SCC 10.19.07_6
F1000

WER WEL

CSC.v1.2
HART

RP4AF

ER

SR

KP

CSCZFU1
CSCK2

2067 2394-2397
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3 datasheet for actuator with serial no.: 2080 1037-1040

Customer:
Project:
order no.:
job number:
quantity:

type:

fab-no.:
painting:
protection class:

temperature range:

motor

actuator:

control unit / additional

components

marking:

power (kW):

Voltage three phase:

nominal current / starting current (A):
nominal speed (rpm):

size / pols:

mode of operation:

motor protection:

Ex-confirm:

Ex-confirm no.:

type:

switch off torque OPEN / CLOSE (Nm):
adjustable torque (Nm):

max. continuous torque (Nm):

output speed actuator (rpm):
adjustable output speed actuator (rpm):
adjusted travel (revs.):

operation time for adjusted travel (see above) (sec):
adjustable operation time for above travel (sec):
actuator is self locking:

output flange:

output shaft:

Ex-confirm:

Ex-confirm no.:

dimension drawing(s):

wiring diagram(s):

torque-unit with potentiometer 1000 Ohm
travel device

1 switch for cw and 1 switch for ccw
position transmiter unit with potentiometer 1000 Ohm
for CSC control unit

control unit:

bussystem:

relay board:

position signal:

positioner:

parameterization:

control unit designed for seperate mounting:
connection cable:

fab-no.:

Ex-confirm:

Ex-confirm no.:

2080 1037: 5 0HFC10 AA001

S9 (6..30rpm/25Nm)

2080 1038: 5 0HFC30 AA001

S9 (6..30rpm/25Nm)

2080 1039: 5 OHFC60 AAQ001

S9 (6..30rpm/25Nm)

2080 1040: 5 OHFC80 AA001

S9 (6..30rpm/25Nm)

Mitsubishi Hitachi Power Systems Europe

GmbH
Kom. 180686 Pj. Ptolemais

4500329600/126
200682
4

rAB5 E 30 WER WEL CSC.V1.2 HART
RP4AF FU-FC280-0,37-400 ER SR KP

CSCZFU1 CSCK2
2080 1037-1040

K5 (300-400:m) RAL7001

IP67

-25°C to 60°C

0,37

3x400V / 50Hz (star connection)
1,1/3,7

1370

71/4

S4-1200-40%

thermal sensor

rAB5 E 30
47,0/ 47,0
40,0 to 60

30,0

30,0

6,0 to 30,0
40,0

80

80 to 400

yes

F10 acc. ISO 5210 or ISO 5211
E with @20 mm

M-CSC08z2-4 V1.2 + M80_1E30m

SCP 51.39.09_2 + SCC 10.19.07_6
F1000

WER WEL

CSC.v1.2
HART

RP4AF

ER

SR

KP

CSCZFU1
CSCK2

2067 2398-2401
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SEC-OM-ENGLISH-CSC-V1.2-V1.07-2020.03.20

4 Operating instructions for actuators type AB
with SMARTCON control unit Version 1.2

4.1 Introduction/Notes

These operating instructions apply to SCHIEBEL actuators of the type AB with integrated SMARTCON control unit Version
Vi.2.

The scope of application covers the operation of industrial valves, e.g., globe valves, gate valves, butterfly valves and
ball valves. For other applications please consult with the factory.

The manufacturer shall not be liable for incorrect use and possible damage arising thereof. The risk shall be borne solely
by the user.

Using the unit as intended also entails the observance of these operating instructions!

When operating electrical equipment, certain parts inevitably carry hazardous voltage levels. Work on the

electrical system or equipment must be carried out only in accordance with electrical regulations by a qualified electrician
himself or by specially instructed personnel under the control and supervision of a qualified electrician.

Maintenance instructions must be observed as otherwise the safe operation of the actuator cannot be guaranteed.

Failure to follow the warning information may result in serious bodily injury or property damage. Qualified personnel
must be thoroughly familiar with all warnings contained in this operating manual.

Proper transport, storage, installation, assembly and careful commissioning are essential to proper and safe operation.
When working in potentially explosive areas, observe the European Standards EN 60079-14 “Electrical In-

stallations in Hazardous Areas” and EN 60079-17 ”"Inspection and Maintenance of Electrical Installations in
Hazardous Areas”.

Maintenance work on open actuators may only be conducted if these are de-energized. Reconnection during
maintenance is strictly prohibited.

4.2 General

4.2.1 Overview

Figure 1: 1... Motor, 2... Connection compartment, 3... SMARTCON control unit, 4. .. Operating unit, 5. .. Handwheel,
6...Signalling lid, 7.. . Lever for manual operation

4.2.2 Serial number and nameplate

Each actuator and each SMARTCON control unit carries a serial number. The serial number is a 8-digit number that
begins with the year and that can be read from the nameplate (see Figure 2 and 3)

The nameplate of the actuator is located under the hand lever and the nameplate of the SMARTCON control unit is located
on the control unti (see Figure 4).

Using this serial number, SCHIEBEL can uniquely identify the actuator (type, size, design, options, technical data and test
report).

10
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Type: AB5 E 20 Type: CSCV1.2 mW4

No.: 1980 1266 SCHIEBEL c E No.: 2067 1834 SCHIEBEL c €

Close: 40,0-60Nm (45,0Nm) 2019 2020

Open: 40,0-60Nm (45,0Nm)

40,0revs. 120sec
20,0rpm 1P67 1P67
I L9A

3x400V/50Hz

Py: 0,75kW

111-A020

20
Josef Benc Gasse 4, 1230 Vienna, Austria  190733/1 K%

Josef Benc Gasse 4, 1230 Vienna, Austria ~ 200277/3 .

Figure 2: nameplate of the actuator Figure 3: nameplate of the SMARTCON control unit

Figure 4: 1... nameplate of the SMARTCON control unit, 2. .. nameplate of the actuator

Actuators which are suitable for operation in explosive atmosphere (see EU-Richtlinie 2014/34/EU and EN60079-0
Standard) are separately designated by a special model plate (Ex, TUV-Standard, see Figure 5 and 6).

Type: exAB5 B 15 c € Type: CSCexV1.2 mW4 c €
No.: 1980 1607 SCHIEBEL No.: 2067 1871 SCHIEBEL

Close: 45,0Nm %g%g %8%8

Open: 45,0Nm
3,2revs. 12,8sec &112GExdbebICT4Gb @HZGExdb eb ICT4 Gb
15,0rpm P67 FTZU 03ATEX 0328X P67 TUV-A 04ATEX0009X

I 1,25A
3x400V/50Hz
Py 0,37kW

=5E)

Josef Benc Gasse 4, 1230 Vienna, Austria _191146/1 [GE) Josef Benc Gasse 4, 1230 Vienna, Austria ~ 200332/1 .

Figure 5: nameplate of the actuator for operation in explo- Figure 6: nameplate of the SMARTCON control unit for
sive atmosphere operation in explosive atmosphere

4.2.3 Operating mode

There are two distinct modes of operation: open-loop control operation (operational mode S2 for ON-OFF) and closed-loop
control operation (operational mode S4) according to EN 60034-1. But since there is a great number of varying and special
models made to order, it is recommended to consult the motor model plate for the mode of operation and the running time.

4.2.4 Protection class

Actuators with three-phase motors are standardly equipped with the IP 66 protection system (according to DIN-Standard
40050). Explosion-proof actuators and actuators with plugs are furnished with the IP 65 protection system. Exceptions
are the AC, DC and brake-motor actuators as well as those for other protection systems made to special order.

CAUTION: The protection class specified on the nameplate is only effective when cable glands also
provide the required protection class, the cover of the connection compartment is carefully screwed
and the mounting position (see section 4.2.5, page 11) is observed.

We recommend metallic screwed cable glands with a metrical thread. Furthermore, cable inlets not be needed

must be closed with screw plugs. On explosion-proof actuators cable glands with protection class

Ex e according EN60079-7 must be used. After removing covers for assembly purposes or adjustment work,

take special care upon reassembly so that seals are not damaged and remain properly fastened. Improper assembly may
lead to water entrances and to failures of the actuator.

Allow a certain sag in the connector cables before reaching the screwed cable glands so that water can drip off from the
connector cables without running to the screwed cable glands. As a result, forces acting on the screwed cable glands are
also reduced. (see section 4.2.5)

4.2.5 Mounting position

In principle, the installation position is irrelevant. However, based on practical experience, it is advisable to consider the
following for outdoors use or in splash zones:

11
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e Mount actuators with cable inlet facing downwards
e Do not arrange the motor so that it hangs downwards

e Ensure that sufficient cable slack is available

4.2.6 Direction of rotation

Unless specifically ordered otherwise, the standard direction is (see Figure 7 and Figure 8):

Clockwise rotation = Close Counter-clockwise rotation = Open

Clockwise rotation of the actuator is given when the output shaft turns counter clockwise when looking on the output shaft.

Figure 7: AB3 - AB80 Figure 8: AB100 - AB500

All data in these operating instructions refer to the standard rotating direction.

4.2.7 Protection devices

4.2.7.1 Electromechanical protection devices (design potentiometer torque)

The torque protection of the actuators with integral SMARTCON control unit is controlled mechanically by plate springs
which pass the current torque through a conductive plastic potentiometer to the control unit.

The switch off torque can be changed in the menu of the control unit for the left and right direction. The factory default
switch off torque is set to the ordered torque. If no torque was specified in the order, the actuator is supplied from the
factory with the maximum adjustable torque.

See also section 4.7.2, page 32

4.2.7.2 Mechanical protection devices (design switch for torque)

All actuators have at least one torque switch for clockwise and counter-clockwise rotation. These can be separately ad-
justed and are preset ex works to the torque required

The adjusting screws are varnish-protected and must not be reset without prior consultation with the

Schiebel Company.

However, the torque for the relevant rotating direction can be reduced by means of plastic cams on the torque

switch. Counter-clockwise rotation torque is reduced as follows: Using a screwdriver, turn the plastic cam marked “L“in the
direction of the decreasing scale markings (clockwise).

To reduce the clockwise rotation torque, turn the plastic cam marked “R*in the direction of the decreasing scale markings
(clockwise). See Figure 9.

Figure 9

4.2.7.3 Electrical protection devices

All motors have temperature switches as standard equipment (temperature sensors upon special order), which are wired
into the control and protect the motor from overheating.

In the housing of the connection plug super fast safety fuses are located the protect the integrated thyristors (electronic
reversing contactors).

Further we recommend the installation of a motor protection circuit breaker on site as additional protection for rapid engine

12
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warming up (block). The tripping current must be adjusted to 1.2 ... 1,5-times of the motor current, or at explosion-proof
models proceed according to the corresponding guidelines of the National Explosion Protection Authority.

4.2.8 Ambient temperature

Unless otherwise defined according to special order, the following operational temperature generally applies:

e open-loop control actuators from -25°C to +70°C

e closed-loop control actuators from -25°C to +60°C

e Explosion-proof actuators (according to EN60079-0 Standard):

[ Type [min. Temp.  [max. Temp |
Standard -20°C +40°C
TT40 -40°C +40°C
TT50 -50°C +40°C
HT60 -20°C +60°C
HT70 -20°C +70°C

Warning: The maximum operational temperature also depends on the built-in components. Please observe the technical
data sheets.

4.2.9 Delivery condition of the actuators

For each actuator, an inspection report is generated upon final inspection. In particular, this comprises a full visual inspec-
tion, calibration of the torque measurement in connection with an extensive run examination and a functional test of the
micro controllers.

These inspections are conducted and documented according to the quality system and can be found in the document gag
(mounted on the handwheel).

The basic setting of the end position must be performed after assembly on the actuator.

CAUTION: Commissioning instructions (see section 4.5, page 17) must be strictly observed!
During assembly of the supplied valves at the factory, end postions are set and documented by attaching a
label (see Figure 10).During commissioning at the plant, these settings must be verified.

Einbaukomponenten sind voreingestell. Built-in components are preset.
Stellantrieb darf weder demontiert noch The actuator must not be
in seiner Stellung zur Armatur veréndert removed ot changed in its

werden, andernfalls ist eine position to the valve, otherwise a
Neueinstellung erforderlich. re-adjustment is required.
Bei anlagenseitiger Inbetriebnahme Also at commissioning

kénnen Neujustagen erforderlich werden.  re-adjustment may be required.

SCHIEBEL .

Figure 10: Label

4.2.10 Information notice (tag)

Each actuator is provided with a bilingual tag containing key information, which is attached to the handwheel after final
inspection. This tag also shows the internal commission registration number (see Figure 11)

13



Documentation for actuators type AB with integrated SMARTCON control unit - 200682
4.3 Packaging, transport and storage DM-ENGLISH-200682-1.00-2020.06.26

O

SCHIEBEL

Antriebstechnik Gesellschaft mb.H Tel.: +43/1/66 108-0

ACHTUNG! Betriebsanleitung befindet
sich im Meldedeckel

- Die Betriebsanleitung ist fur jegliche Arbeiten
am Stellantrieb zu beachten!

- Lagerung/Langzeitlagerung,Einbaulage,Wartung
sind It. Betriebsanleitung vorzunehmen.

-HEBEZEUGE : Nur weiche Gurte verwenden.
Nicht am Handrad befestigen.

- Vor INBETRIEBNAHME Silicagel aus Meldedeckel
entfernen.

- Samtliche WARTUNGSARBEITEN sind nur
am spannungslos geschalteten Stellantrieb
vorzunehmen. Das Einschalten wéhrend der
Wartung muR, gemaR OVE E5,ausgeschlossen
sein.

- Beim elektrischen AnschluR Schaltbild beachten!

- Beim Umschalten auf Handbetrieb wird die
Selbsthemmung des Stellantriebes aufgehoben.
Die Umschaltung auf Motorbetrieb darf nicht mit
dem Handhebel vorgenommen werden.

Die Umschaltung erfolgt automatisch bei
Motoranlauf.
Vorsicht ! Handhebel Schwenkwinkel ca.15°

KOMM.NR.:

Figure 11: tag

4.3 Packaging, transport and storage

You can order the actuators to be delivered with or without packing. Special packing requirements must be specified along
with your order. Use extreme caution when unpacking or repacking the actuator.

Use soft belts for hoisting equipment. Do not attach hoisting belts to the handwheel.

4.3.1 General
The indicator lids of all actuators contain a minimum of 5 g of silica gel ex factory.

WARNING! Prior to start-up of the actuator (refer to section 4.5, page 17) all of the silica gel must be
removed!

4.3.2 Storage

CAUTION
Observing the following precautions will help to avoid damage when storing actuators:

e Store actuators in well-ventilated, dry premises
e Protect against floor dampness by storing actuators on wooden grating, pallets, mesh boxes or shelves
e Protect the actuators against dust and dirt with plastic foil

e Actuators must be protected against mechanical damage. It is not necessary to open the controller of the actuator
for servicing batteries or similar operations.

e The storage temperature must be between -20°C to +40°C

It is not necessary to open the controller of the actuator for servicing batteries or similar operations.
4.3.3 Long-term storage

CAUTION: If you intend to store the actuator for over 6 months, follow additionally the instructions be-
low:

14
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e CAUTION: The silica gel in the connection compartment must be replaced after 6 months of storage (from date of
delivery from SCHIEBELS factory in Vienna)

o After replacing the silica gel, brush with glycerine the connection cover seal. Then, carefully close again the connec-
tion compartment

e Coat screw heads and bare spots with neutral grease or long-term corrosion protection

e Renovate damaged paintwork arising from transport, improper storage, or mechanical influences.

CAUTION: For explosionproof actuators it is not allowed to overlacquer the actuator extensive. According
to the standard, to avoid elecrostatical charge, the maximal thickness of the varnish is limited with 200

pm.
e Wrap the motor (especially the brake motor) with oiled paper.

e Every 6 months. all measures and precautions for long term storage must be checked for effectiveness and corrosion
protection and silica gel renewed.

¢ Failure to follow the above instructions may lead to condensation which can damage to the actuator.

4.4 Installation Instructions

Installation work of any kind of actuator may only be performed by qualified personnel.

4.4.1 Mechanical Connection

Make sure that the fitting flanges and the actuator flanges match each other, and that the borehole matches the shaft or,
in the case of actuator model “A*“(threaded bushing), that the actuator and fitting threads match each other.

Grease the spindle.

Clean all exposed parts which have been coated with anti-corrosive.

Thoroughly clean the bolting surfaces of the fittings.

Lightly grease the connecting joints between the actuator and the fittings.

Place the actuator on the fittings or the gear.

Tighten the fastening screws crosswise (torque acc. below table).

[ size [ torque [Nm] for screws 8.8
M6 10
M8 25
M10 48
M12 84
M16 206
M20 415

4.4.2 Mounting position of the control unit

The control unit can be rotated in 90° steps

Figure 12
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e Disconnect the actuator and control system from the power supply.

To prevent damage to the electronic components, both the control system and the person have to be
earthed!

Undo the bolts for the interface surface and carefully remove the service cover.

e Turn service cover to new position and put back on.
— Ensure correct position of the O-ring
— Turn service cover by max. of 180°.
— Put service cover on carefully so that no cables get wedged in.

the bolts evenly in a crosswise sequence. IMPORTANT: max. torque 5 Nm

For output type A (unbored threaded bushing), you must sufficiently lubricate both needle bearings in
the output form after processing and cleaning the spindle nut.

For this purpose, use the optional SCHIEBEL grease lubricant or a grease lubricant according to our recom-
mendation (section 4.15, page 55).

4.4.3 Electrical connection

Electrical connections may only be carried out by qualified personnel.

Please observe all relevant national security requirements, guidelines, and regulations.
The equipment should be de-energized before working on electrical connections.
Furthermore, confirm the absence of electrostatic discharges during the connection.
First of all, connect the ground screw.

The line and short circuit protection must be done on the system side.
The ability to unlock the actuator is to be provided for maintenance purposes.
For the dimensioning the rated current is to be used (see Technical Data).

Check whether the power supply (voltage, frequency) is consistent with the connection data (see name plate
of the motor)

The connection of electrical wiring must follow the circuit diagram.

This can be found in the appendix of the documentation. The circuit diagram can be ordered from SCHIEBEL by specifying
the serial number.

> B D> BPPP D

The standard model can be ordered with the following connection options:
e size 1: connection of the control signals and power supply via plugs (see Figure 13) with screw connection.

e size 2: connection of the control signals is the same as size 1, the connection of the power supply is made by an
additional plug (see Figure 14), both plugs aer with screw connection.

o Explosion-proof actuators or on special request the connection will be mady via terminals (see Figure 15).

Y o \ 3
N
Figure 13: 1... metallic cable glands (closed with blind screw connections at delivery) M32x1,5, 2...M40x1,5,

3...M25x1,5, 4...plug (for power supply), 5...plug (for control signals),6...plug for options, 7...connection
plug plate, 8...connection plug housing
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Figure 14: size 2 with the additional plug, 1... M40x1,5

5
%\\)’}}-’%{(\\\\\\’1

Figure 15: 1... connection plug housing, 2...terminal strip, 3...inside ground connection, 4...metallic cable glands
(closed with blind screw connections at delivery) M40x1,5, 5. .. M32x1,5, 6. .. M25x1,5, 7.. . outside ground con-
nection

3 phase power is applied in positive turning direction of the electric field on the connectors L1, L2, L3 according the wiring
diagram.
Before starting the actuator the turning direction of the electronic field should be checked.

NOTE: If phase sequence of the three phase power supply system is wrong the integrated phase se-
quence monitoring generates an error and the actuator is blocked. (see section 4.7.1, page 30)

If you need a reverse rotation of the actuator (ccw) you must change this in the control unit (section 4.7.1, page 30).

Please also note the information about the installation of an external motor protection circuit breaker - see sec-
tion 4.2.7.3, page 12.

If, during outdoor installation, commissioning is not carried out immediately after electrical connection, the
power supply must be connected at a minimum to achieve a heating effect. In this case, the silica gel may
remain in the connection compartment until commissioning.

CAUTION: see section 4.3.3, page 14

4.5 Commisioning

Before commissioning, please ensure the actuator is correctly assembled and electrically connected. (see section 4.4,
page 15)
CAUTION: Remove silica gel from the connection compartment

4.5.1 General
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CAUTION: During commissioning and after every disassembly of the actuator, you have to make the mechan-
ical preadjustment (see sction 4.5.3, page 19), adjust the mechanical position indication (see section 4.5.4,
page 20), adjust the additional components (see scetion 4.5.5, page 20) and adjust the end positions (see

section 4.5.7, page 20).
ATTENTION: The torque unit is adjusted at work and must not be changed.

Figure 17: design switch for travel:
2...hand lever,
HOT!!!,

Figure 16: design potentiometer for travel: 1...torque
unit , 2...hand lever, 3...heating resistor -
Attention: HOT!!!, 4...gearing of travel unit,
5...potentiometer for travel sensing, 6...mech.
position indicator (option)

’

tention:

4.5.2 Switching the actuator to manual operation

1...torque unit
3...heating resistor - Al-
4...gearing of travel unit,
5...potentiometer for travel sensing, 6...mech.
position indicator (option), 7...switch for torque,
8. .. switch for travel

The actuator is switched to manual operation by moving the hand lever (see Figure 18 u. 19) by approximately 15°, and by
simultaneously turning the hand wheel. The lever remains in this position and will be switched back automatically as the

motor starts up.

WARNING:

* When switching to manual operation, the actuator’s automatic interlock is deactivated, that means that
the driven valve must not initiate reverse torque to the output shaft of the actuator!

® Switching back to motor operation is made automatically as the motor starts up. It must not be under-
taken with the hand lever!

e Only switch to manual operation when the motor is idle!

> D>

e Hand lever has a slewing angle of approximately 15°, therefore release the hand lever immediately upon activation!

WARNING:
Special approach to switching to manual mode for actuator types AB100, AB200 and AB500!

>

1. Push the hand lever away from the handwheel and simultaneously move the handwheel in any direction to engage
the clutch. The clutch is enganged when the hand lever don’t move back automatically and the handwheel is stronger

to move.

2. After the clutch is engaged, the hand lever must be pulled back to the handwheel one single time to fix the position

of the clutch.

3. The actuator is now in manual operation mode. Switch back to normal operation mode happens auto-
matically by starting the motor. Switching back to the normal operation mode is not possible with

the hand lever!

Labels on the actuator:

>

autom.

)

AT - - -

Figure 18: AB3, 5, 100, 200, 500
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4.5.3 Mechanical default settings, preparation (only for design potentiometer for travel)
Instructions:

e Switch with the hand lever to manual operation (see section 4.5.2, page 18) and turn the actuator with the handwheel
to the next end position

e Remove cover of the signalling unit
e Switch with the control switch (black switch) to the status menu S4 (see section 4.8.1.4, page 48)
e For units without mechanical position indicator turn the slotted shaft (see Figure 20) with a screwdriver carefully until
the below value is reached (see Figure 23)
— when the actuator in in the closed position: Pos: 10.0
— when the actuator is in the open position: Pos: 90.0
e For units with mechanical position indicator turn the wheel (see Figure 21 and Figure 22) until the below value is
reached (see Figure 23)
— when the actuator in in the closed position: Pos: 10.0
— when the actuator is in the open position: Pos: 90.0

e Close cover of the signalling unit. Take special care upon reassembly so that seals are not damaged and remain
properly fastened

Figure 20: 1. .. potentiometer
for  position  sensing,
2...slotted  shaft  for
turning the potentiometer

Figure 22: 1... mechanical posi-
tion indicator, 2...wheel
turning the potentiometer

Figure 21: 1... mechanical posi-
tion indicator

SMARTCON
1| S 4 Absoutvales o=
Wegsensor
TN 2w oo |
3— Torque. Potenfiometer: %

T abs. 460 rel. 00% —— |

Figure 23: 1. .. absolute value of the position unit, 2.. . value for the torque unit (is factory adjusted)

For the set up of the end positionsl see section 4.5.7, page 20.
The abobe transmitter gear is made according to the customer’s specifications. If another travel of the actuator is necessary,
a new transmitter gearbox can be supplied.
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4.5.4 Adjustment of the mechanical position indication (Option)

The adjustment of the mechanical position indication should be done together with the mechanical pre-setup.
Vorgehensweise:

e Switch with the hand lever to manual operation (see section 4.5.2, page 18) and turn the actuator to the next end
position.

e Remove cover of the signalling unit

¢ turn Indicator slide according below end position:
— when the actuator in in the closed position: Display with the filled circle

— when the actuator is in the open position: Display with the circle

e move the actuator to the other end position and turn the other Indicator slide. It is necessary that you hold the second
slide in its earlier set position.

e Check the clamping screw

e Close cover of the signalling unit. Take special care upon reassembly so that seals are not damaged and remain
properly fastened
4.5.5 Additional components (Option)

Possibly installed additional components have to be set-up according their separately supplied technical descriptions.

4.5.6 Parameterize of the SMARTCON control unit

After finishing the pre-setup of teh actuator (see section 4.5.3, page 19) all further settings can be done via the SMARTCON
interface.

WARNING: It is absolutely necessarily to control the torque settings of the actuator and to teach in the end
positions of the travel.

4.5.7 End limit setting (design potentiometer for travel)

A detailed description of the operation of the SMARTCON control unit can be found in section 4.6.3, page 26.

4.5.7.1 End limit OPEN

Set the selector switch and control switch to the centre position.

Figure 24: 1. .. selector switch (red), 2.. . control switch (black)

Scroll through the menu with the control switch. Move the control switch towards the first menu item© ,P 1.1 End limit —
Open*.
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SMARTCON
P 1End limit
1Cpen

= | 890 @y

Figure 25 EQIT?

Figure 26

Afterwards, flip up the selector switch slightly and let it snap back to its neutral position @

ACTU ACTL ACTU
P 1E Bereit P 1E
_ B | | 1A
89, = = 89,
Aus
Figure 27 Figure 28 Figure 29
This changes the bottom line of the display from "EDIT?" to "SAVE?"
SMARTCOMN SMARTCOMN
P 1End limit F1End imit
1Cpen 10pen
890 [Yoabs] 890 [Yoabs]
EQIT? SAVE?
Figure 30 Figure 31

Then, push down the selector switch until it snaps into place. In doing so, the bottom right now on the display will show
"TEACHIN" ®

CAUTION: Once the display shows "TEACHIN", use the operating switch (black switch) to start the
motorised operation of the actuator. In this mode, no travel-dependent switch off occurs in the end
position.

CAUTION: Please note that, during motor operation, only torque monitoring remains active, as travel ad-
justment will happen subsequently. Therefore, please check beforehand whether the maximum torque
has been already parameterised

Absolute and relative values on the display will change continuously along with position changes.
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SMARTCON
AOTU P 1End limit
P 1E
e 1Cpen i
i 2155
. [Yoahs]
Figure 32 SAVE? teachin
Figure 33

Manually move the actuator with the handwheel (see section 4.2.1, page 10 or 4.2.6, page 12) or by motor via the operating
switch (black button) to the end position OPEN of the valve.

e Absolute value: Absolute value of the position feedback

o Relative value: the value to the other end postion

SMARTCON
. [P 1Endimi
~ 10pen

H\\\\ i
| 2 155 [%oabs]
SAVE?

teachin

Figure 34: 1... Absolute value, 2. .. Relative value

When the desired end position OPEN of the valve is reached, move the selector switch back to the middle position. Thus,
the line "TEACHIN" disappears.

SMARTCON
D P 1End limit
_ P]ﬁj | 10pen
& 940 a0
Figure 35 SAVE?
Figure 36

In order to confirm the end position (save), slightly flip up the selector switch and let it snap back to its neutral position @
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ACTY ACTL ACTU
P 1E Bereit P 1E
1A | 1A
Aus
EDITIERE! EDITIERE!
Figure 37 Figure 38 Figure 39

This changes the bottom line of the display for "SAVE?" to "EDIT?" and the end position is stored.

SMARTCON SMARTCON
P 1End lmit P 1End lmit
1Cpen 1Cpen
940 [%oabs] 940 [Yoabs]
SANVET EDIT?
Figure 40 Figure 41

4.5.7.2 End limit CLOSE
Use menu item "P 1.2 End limit - End limit CLOSE" as for End limit OPEN

4.5.7.3 Setting of the end positions (design for switch for travel)

Caution: : Depending on the load intensity, special actuators with high output speed display a trailing effect when switched
off. This must be taken into consideration accordingly when adjusting the travel switches. The actuator can use either a
roller-type counter or a camshaft gear for travel determination, as need be.

Roller-type Counter (operational range starting at 1 rev. at the output)

e Setting the position ,CLOSE":
Move the actuator into the position ,CLOSE"“by hand. To set the final position, push the flasher shaft with square cam
(see Figure 42) downwards with the finger. Using a screwdriver, turn the slotted shaft of the “R“rollers in the direction
of the arrow, until the corresponding counter-clockwise trip cam activates the travel switch (see Figure 43). Release
flasher shaft and be sure that the toothed roller locks in.

~N OO I

Figure 43: 1...switch S4, 2...L, 3... trip cam for counter-
clockwise (OPEN), 4...switch 83, b5...R,
6...flasher shaft, 7...trip cam for counter-
clockwise (CLOSE)

Figure 42

e Setting the position ,OPEN":
Move the actuator into the position ,OPEN“by hand. To set the final position, push the flasher shaft with square cam
(see Figure 42) downwards with the finger. Using a screwdriver, turn the slotted shaft of the “L“rollers in the direction
of the arrow, until the corresponding clockwise trip cam activates the travel switch (see Figure 43). Release flasher
shaft and be sure that the toothed roller locks in.
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4.5.7.4 Final works

Following commissioning, check for proper sealing the covers to be closed and cable inlets. (see section 4.2.4, page 11)
Check actuator for paint damage (by transport or installation) and repair if necessary.

4.6 Control Unit

The controller is intended to monitor and control the actuator and provides the interface between the operator, the control
system and the actuator.

4.6.1 Operating unit

Operation relies on two switches: the control switch and a padlock-protected selector switch.
Information visualization is provided by 4 integrated indicator lights, as well as the graphic display.
For better visibility, switch symbols (&, ®, ®, ©) are on the cover

Figure 44: 1. .. Selector switch, 2. .. Control switch, 3... Graphic display, 4. .. LED display

The controller switches serve on the one hand for electric-motor operation of the actuator and, on the other hand, to con-
figure and view various menu items.

The controller cover may be wiped clean with a damp cloth.
The mounting position of the control unit can be turned in 90° steps (see section 4.4.2, page 15).

4.6.2 Display elements

4.6.2.1 Graphic display

The graphic display used in the controller allows text display in different languages.
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SMARTCON
P 1End limit
1Cpen

940 [%0abs]

EDIT?

Figure 45

During operation, the displays shows the position of the actuator as a percentage, operation mode and status.
When using the option "identification”, a customer-specific label is shown at the bottom of the display (e.g., PPS Number).

1
\\ gl‘::d?TCON P 2

10004, -

. Off

Figure 46: 1... Status, 2. .. Operation mode, 3... Position

4.6.2.2 LED Display

To provide users with better status information, basic status data is displayed using 4-colour LEDs.
As the device powers up, it undertakes a self-test whereby all 4 LEDs briefly lit up simultaneously.

L3 LS L4 L1 L2

Figure 47
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| Description | Colour |

Lits up

| Flashes quickly

[ Flashes slowly

l

Does not light up

|

L1 Yellow | No torque error Torque fault — R
Error (no operational
Ready Travel fault (no terriaccjalrnaetjz nsudtorl
L2 Yellow (operational operational — P » SUPPlY
readiness) readiness!) voltage absent, internal
' error
1
Applies upon torque-dependent

Green CLOSE Moving to cIo.S|.ng: Ocours yvhen the end Actuator is not in the

L3 2) 3) CLOSE position position CLOSE is reached but CLOSE position
P the cut-out torque has not yet P ’
been reached
Applies upon torque-dependent
. opening: Occurs when the end . .
L4 Rze)d OIZ)EN Moving to OPEN position OPEN is reached but Actuator is not in the
position OPEN position.
the cut-out torque has not yet
been reached

L5 Blue gzs;%?g; Btlr:it;;tizs?:;a Bluetooth ON, not connected Bluetooth/Infrared OFF

Red C:’r:;aeﬁg d 1?;:?;2?82%2 Infrared ON, not connected

4.6.3 Operation

The actuator is operated via the switches located on the controller (selection- and control switch). All actuator settings can
be entered with these switches. Furthermore, configuration is also possible via the IR interface or the Bluetooth Interface
(see section 4.9, page 50). Flip the switch up or down to regulate the parameter menu scrolling speed.

Figure 48:

Figure 50: halfway switch flip (it will jump to the next pa-

rameter category)

4.6.3.1 Operation mode

Neutral position

Figure 49: Slight switch flip (it will move to the next param-

eter)

menu)

Figure 51: Full switch flip (it will jump to the end of the

Use the selector switch (red) to determine the various operating states of the actuator. In each of these positions, it is
possible to block the switch by means of a padlock and thus protect the actuator against unauthorized access.

LED L1 and L2 are turned off as long as an infrared connection is active.
2 Colour of LED L3 and L4 can be changed by parameter P1.7 - see section 4.7.1, page 30.
3 A travel fault is indicated by a lit L3 and L4
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The selector switch has the following positions:

OFF The actuator can be neither operated via the remote control nor via the control
switches of the controller.

It is possible to operate the actuator by motor via the control switch. Control via the
Local ® remote inputs may be possible with appropriate configuration (superimposed control
commands, emergency commans)

The actuator is ready to process control commands via input signals. The control
switch for the motor operation of the actuator is not enabled.

Remote ©

Besides defining the operational status, the selector switch is used in configuration mode to confirm or cancel parame-
ter inputs.

Depending on the selector switch position, the control switch performs different functions:

The control switch is used to scroll up or down the menu according to internal
symbolism. From the neutral position towards @ you reach the status and history data
areas. Towards the © symbols you reach the parameter menu. Here, the selection
switch either confirms @ or rejects ® the current input according to associated
symbolism.

Selector switch in the OFF
position:

Selector switch in the

REMOTE position ©: The control switch gives you access to status, history data and parameter area.

With the control switch, the actuator can be operated by motor. You may also operate
Selector switch in the the actuator in inching and self-hold mode. Switches are spring-loaded to snap back
LOCAL position ®: automatically into their neutral position. (To confirm a control command, the control
switch must be pushed all the way into its mechanical locking position.)

4.6.3.2 Configuration

In principle, all parameters are shown as numbers in the corresponding parameter point. From the actuator menu, use the
control switch to access different menu points. The lower left corner of the display shows the "EDIT" option.

SMARTCON
P20Mscelaneous
GiMreless

0 off

EQIT?

Figure 52

Confirm the selector switch (with a slight flip towards &, (see Figure 37, page 23 to Figure 39, page 23) to change the
selected parameter. To confirm this input readiness, the display changes from "EDIT" to "SAVE".

SWMARTCON
P20 Miscelaneous
GiMireless

0 off

SAVE?

Figure 53

Use the control switch towards to the characters to change the parameter. ® or © (see Figure 48 til Figure 51, page 26)
After reaching the desired parameter value, confirm the value with the selector switch (again, flip it slightly towards @), (see
Figure 37, page 23 til Figure 39, page 23).
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4.6.3.3 Configuration example

By way of example, we will change parameter P20.6 (wireless) from 0 (wireless off) to 2 (Bluetooth communication on).
Thus, the Bluetooth connection is activated for a short time and then deactivated again automatically:

The operating and control switch must be in the neutral position

Figure 54: 1... Selector switch (red) , 2. .. Control switch (black)

Now, move the control switch down (towards ) until the menu item "P 20.6 Miscellaneous - Wireless" is displayed.

SWMARTCON
P20 Miscelaneous
GiMireless

0 off

Figure 55 EDNT?

Figure 56

Afterwards, flip up slightly the selector switch (towards ) and let it snap back to its neutral position

ACTU ACTL ACTU
P 1E Bereit P 1E
1A 1A
Aus
EDITIERE! EDITIERE!
Figure 57 Figure 58 Figure 59

This changes the bottom line of the display from "EDIT?" to "SAVE?"
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4.6 Control Unit

SMARTCON SMARTCON
P20 Miscelaneous P20 Miscelaneous
EiNreless EiNireless
0 o 0 o
EQIT? SAVE?
Figure 60 Figure 61

Thereatfter, flip up the control switch (toward ) to change the value from 0 (off) to 2 (Bluetooth)

SMARTCON
P20 Miscelaneous
EiNireless

| 2 Bluetooth

Figure 62 SAVE?

Figure 63

If the value changes to 1, confirm the selection by flipping halfway up the selector switch (towards) and letting it snap back
to its neutral position (see Figure 57 til Figure 59).

SMARTCOMN
= P20Miscelaneous
| Berei GiMireless
me 2 Bluetooth
Figure 64 EQIT?
Figure 65

This changes the bottom line of the display from "SAVE?" to "EDIT?" and the parameter is stored.

4.6.3.4 "TEACHIN“ (only for design potentiometer for travel)

Furthermore, certain parameters (end positions, intermediate positions).can be set using "TEACHIN". Thus, their configu-
ration is greatly simplified.

After selecting the appropriate menu item (for example: End position) and chanching the the input type from "EDIT?" to
"SAVE?", move the selector switch (red) to "manual mode" and lock it into place. As you do so, the display will show the
message "TEACHIN" and the current position value will be applied continuously to the parameter value. In this mode,
further to manual operation by hand wheel, the actuator can be motor-driven with the control switch to the desired position.
(see section 33, Figure 33, page 22)
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SMARTCON

P 1End Imit

1Cpen

2195 peees

SAVE?

teachin

Figure 66

CAUTION: Please note that, during motor operation, only torque monitoring remains active, as travel ad-
justment will happen subsequently. Therefore, please check beforehand whether the maximum torque
has been already set.

After reaching the desired, to-be-defined position, move the selector switch back to the neutral position. Finally, the param-
eter value must still be saved by flipping the selector switch halfway up and letting it snap back to the neutral position (see
Figure 57 til Figure 59, page 28).

4.7 Parameter menu

For each parameter group, you can find a description, tabular overview of the menu items and possible configurations. The
parameter list below also includes all possible options per menu item. Please note that some of the menu items listed and
described may not be delivered with your configuration.

4.71

Parameter group: End limit

These parameters are used to configure the end position and switch off behavior of the actuator. In this regards, it is
important to ensure that the basic mechanical configuration described in section ??, page ?? has already been made.

Ensure that these parameters are set during commissioning before operating the actuator. In addition,
the settings in the "Torque" menu (see section 4.7.2, page 32 must be compared with the permissible
values of the valve and corrected as appropriate)

CAUTION: Generally, 100% stands for fully open and 0% for fully closed. Please note that these values
cannot be changed. The end position range is reached as soon as 0% or 100% is shown on display.

Menu item

Sub-menu item

poss. setting

Notes / comments

End limit

Open

TEACHIN;
0...100U"

The parameter value can be set using TEACHIN. With a
known travel, the second end position can be entered
after setting the first end position.

P1.2

End limit

Close

TEACHIN;
0...100U"

The parameter value can be set using TEACHIN. With a
known travel, the second end position can be entered
after setting the first end position.

P1.3

End limit

Switch-off
Open

0: travel

The actuator uses end-position signals to switch off and
report the end position. Attention: For
failsafe-actuators in failsafe-direction not applicable.
End limit by travel in failsafe-position only possible
by changing the mechanical connection to the valve.

1: torque

The actuator signals the end position or stops the motor
only after reaching the specified torque in the end
position. If the torque is reached and end position signal
not, the actuator reports an error. If the end position is
reached and the control command drops off during the
build-up of the torque, the motor stops and the required
torque is not reached. Attention: For failsafe-actuators
in failsafe-direction not applicable. Torque/Force in
failsafe-position depends on residual spring
torque/force

Drepresentative for CM03; U...number of revolutions
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4.7 Parameter menu

continued from previous page

Menu item

Sub-menu item

poss. setting

Notes / Comments

2: torquet

Like ,torque®, but in the end position range, the torque is
also increased when the control command drops off
during the build-up of the torque, until the required torque
is reached. Attention: For failsafe-actuators in
failsafe-direction not applicable. Torque/Force in
failsafe-position depends on residual spring
torque/force

3: torque2

Like ,torque1”, but in the end position range automatically
an additional control command is generated to reach and
hold the torque. If the torque decrease and the actuator
is in the end position it will be restored automatically. e.g.:
Changes due to temperature differences, settlement.
Attention: For failsafe-actuators in failsafe-direction
not applicable. Torque/Force in failsafe-position
depends on residual spring torque/force

4: travell

Like ,travel”, however, the actuator still continues to drive
the set Overrun time after reaching the end position,
even when the positioning command is released. Only
relevant if Overrun time (P1.10, P1.11) is greater than 0.
Attention: For failsafe-actuators in failsafe-direction
not applicable.

P1.4

End limit

Switch-off
Close

1: travel

see P1.3

1: torque

see P1.3

2: torquet

see P1.3

3: torque2

see P1.3

4: travell

see P1.3

P1.5

End limit

Closing
direction

right (0)

Actuator is designed for clockwise = closing.

left (1)

Reverse direction of rotation! Counterclockwise = closing.
The crossing of all signals and commands is performed
by the controller.

P1.6

End limit

Rot. sense
pos.

0

1

Rotation sense of the Potentiometer. No function in
ACTUSMART CM series.

P1.7

End limit

LED function

Close = green (0)

Close =red (1)

Definition of the LED colour of the CLOSED or OPEN
end postion signalization.

P1.8

End limit

End limit hyst.

0.1...10.0%

Hysteresis range for end position signals:
Example: End position hysteresis 1% means that the
End position OFF is reached when closing 0%, and will
be left when opening only at 1%, i.e., a re-closing can
only take place after leaving this hysteresis.

P1.9

End limit

Ramp

0.1...100%

When approaching the end position, the speed is
reduced.

P1.10

End limit

Range

0...100%

End position range for torque (P1.3, P1.4). Permissible
range in which the torque is to be achieved. If the
actuator comes to the end of the end position range, the
motor shuts off even if the torque has not been reached.

P1.11

End limit

Overrun Open

0...60s

Switch-off delay after reaching the end position see
travell (P1.3, P1.4)

P1.12

End limit

Overrun Close

0...60s

Switch-off delay after reaching the end position travell
(P1.3,P1.4)

CAUTION: When installing the actuator on an gear or a thrust unit, please take into account the limits
and factors of the gear / thrust unit at parametrization.

When using end limit switch off by torque, the end position limit must be set before reaching the torque
limit. Accordingly, the actuator will only signal the final end position if the configured torque and the
associated end position are reached. If the end position is not reached, a torque error is reported (see

section 4.6.2.2, page 25)
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4.7.2 Parameter group: Torque

If no torque was specified with the order, the actuator is supplied from the factory with the maximum configurable torque.

. sub menue .
menue item item poss. setting notes / comments
Switch off torque in OPEN direction
P2.1 Torque Open 40 - 100% CAUTION: The range can be restricted via the menu
item P2.3
P2.2 Torque Close 40 - 100% As P2.1 but in CLOSED direction
Torque to protect the valve, the transmission or the thrust
unit.
P2.3 Torque Torque limit 40 - 100% This value limits the setting of the Parameters P2.1 and
P2.2 and to prevent an erroneous increase above the
allowed value of these two parameters.
P2.4 Torque latching {off (0)} For self locking actuators
If the adjusted torque is reached the actuator cannot
drive into the same direction. You must first drive the
on (1) actuqtor in the other direction. That means that a
reduction of the torque after a torque switch off, the
actuator will not drive into the same direction. That is
necessary for non self locking actuators
Increase the torque during motor start (approx. 0.5 sec)
in direction OPEN. On large flywheel masses a unwanted
shut off can be avoided. Furthermore, break free effect
P25 Torque Boost Open 0-120% can thus be achieved. When setting values are less than
' {0%} the switch off torque in OPEN direction (P2.1) there will
be no torque increasing during motor start.
The torque increase should occur only if the valve is
designed for it!
0-120% . L
P2.6 Torque Boost Close {0%) As P2.5 but in CLOSED direction.
After a torque shut off the current torque must be
P2.7 Torque Hysteresis {0: 50%} reduced by at least the hysteresis to enable the actuator
to drive in the switch off direction.
1: 25%
2:12%
3: 6%
4: 3%
5:1%

When installing the actuator on an additional gear, please take into account the corresponding values
of the gear / thrust unit as you enter the actuator parameters. To achieve an effective output torque
(incl. gear) / output power (including thrust unit) ratio, the factor gear/thrust unit must be considered.

4.7.3 Parameter group: Speed (option)

| Menu item [ Sub-menu item [ poss. setting Notes / Comments

P4.1 Speed Local Open 5-100% Output speed for local operation in direction OPEN
P4.2 Speed Local Close 5-100% As P4.1 but in direction CLOSE
P4.3 Speed Remote Open 5-100% Output speed for remote operation in direction OPEN
P4.4 Speed Remote Close 5-100% As P4.3 but in direction CLOSE
P4.5 Speed Emg;geenncy 5-100% Output speed for emergency operation in direction OPEN
P4.6 Speed Emglrg:;cy 5-100% As P4.5 but in direction CLOSE

Torque- seal-tight speed. Speed at which the actuator runs near
P4.7 Speed 9 5-100% the end position at torque-dependent switch off (see P1.3

dependent. u. P1.4)

P4.8 Speed Minimum 5-100% Minimum speed

CAUTION: 50% means nominal output speed (50Hz) and 100% meens that the output speed is 2 times
faster (100Hz)
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4.7.4 Parameter group: Ramp (optional)

The start ramp can be set separately for each operation mode. Thus, a 100% start ramp means that the motor
attains its maximum speed in about a second. Higher speeds (see section 4.7.3) lead to shorter runtimes. If the ramp is
set below 100%, the starting time increases in an inversely proportional fashion.

Menu item Sub-menu item poss. setting Notes / comments
P5.1 Ramp Local 1...100% Start ramp for local operation
P5.2 Ramp Remote 1...100% Start ramp for remote operation
P5.3 Ramp Emergency 1...100% Start ramp for emergency operation

4.7.5 Parameter group: Control

Menu item

Sub-menu item

poss. setting

Notes / Comments

P6.1

Control

Phase
sequence

0: off

Phase sequence detection is deactivated. A wrong
phase sequence will not be shown on the display and
also not corrected. In case of wrong phase sequence the
actuator will drive in the wrong direction.

Phase sequence detection is activated. A wrong phase
sequence will be shown on the display but not corrected.
In case of wrong phase sequence the actuator cannot be

driven electrical.

2: auto

The phase sequence will be corrected automatically. The
actuator will always drive in the right direction.

P6.2

Control

Ready delay

0-10 sec.

Drop-out delay for the ready signal (Bin. outputs)

P6.52

Control

24V output

0

24V auxiliary output is deactivated (chapter 4.20.5, page
64). The function of the auxiliary input is still activated.

{1}

24V auxiliary output is activated (capter 4.20.5, page 64).

P6.6

Control

Min. Impuls

0,1-2,0s

minimum switch-on time of the motor

4.7.6 Parameter group: Password

The actuator control can be password-protected to prevent access at different levels. It is possible to prevent entry by
unauthorized personnel or to entirely lock motor operation.
Default password is set to "000" and thus deactivated.

You can use both numbers and capital letters in your password. After entering a password, password protection is acti-
vated. To remove password protection, enter an empty password (000).

When accessing a password-protected parameter, the user is automatically prompted for its introduction. Only after cor-
rectly entering the password, it is possible to change the corresponding parameters.

|

l

Menu item

| Sub-menu item |

poss. setting

l

Notes / Comments

P7.1

Password

Reading PWD

3-digit

Status display and history data are still viewable; access
to the parameter menu is locked until this password is
introduced. Parameter menu scrolling is only enabled

after entering the password. Electric motor operation is

unlocked.

P7.2

Password

Writing PWD

3-digit

Status display, history data and parameter menu can be
viewed. However, parameters become read-only.

P7.3

Password

Bluetooth PWD

15-digit

password for the Bluetooth connection, empty password
deactivates the password request.

4.7.7 Parameter group: Position

In addition to OPEN and CLOSED end positions, you may define intermediate positions. These can be used as feedback
signals for the binary outputs or as target value for fix position approach.

CAUTION: If you change the end positions (see section 4.7.1, page 30), intermediate positions are re-
tained percentage-wise, i.e., the absolute positions of the intermediate positions change.

2)since firmware 1.303
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| | Menuitem | Sub-menuitem [ Poss. setting | Notes / comments
P8.1 Position Intermed.pos.1 (-)FEA?O%I‘!) Position value of intermediate position 1
“ee o
N TEACHIN
P8.2 Position Intermed.pos.2 0...100% see above
N TEACHIN
P8.3 Position Intermed.pos.3 0. 100% see above
N TEACHIN
P8.4 Position Intermed.pos.4 0...100% see above
P8.5 Position Emerg.position gEA%_:)I!;I Position value of the emergency position.
Hysteresis range of intermediate positions. Within this
hysteresis, no repositioning occurs upon reaching the
P86 Position Hysteresis 01 .10.0% intermediate positions (option: f|>.< position approach).
Furthermore, the output functions for position =
intermediate position are active within this range (see
P10.1...).

4.7.8 Parameter group: Binary inputs

The controller is equipped with 5 freely configurable binary inputs. Please find further information on technical data of the
binary inputs in section 4.20.2, page 61. Binary inputs are also effective during actuator control via Profibus (option).

Default binary inputs are as follows:

Input 1: OPEN
Input 3: STOP
Input 5: EMERGENCY Closed

Input 2: CLOSED
Input 4: EMERGENCY OPEN

Menu item

Sub-menu item

poss. setting

Notes / comments

P9.1

Bin. Input

Input 1

0: no function

this input has no function

OPEN command in REMOTE mode (selector switch in

1: Open position REMOTE).
5 Closed CLOSED command in REMOTE mode (selector switch in
' position REMOTE).

3: Stop STOP command in REMOTE mode (selector switch in

position REMOTE).

4: Open Self-hold

Self-hold for OPEN, i.e., a short pulse is sufficient and
the actuator moves then into the end position. Use the
STOP command to stop the actuator.

5: Closed Self hold

Self-hold for CLOSED, see OPEN SELF-HOLD

6: Emergency
Open

Superimposed run command; run the actuator in
direction OPEN regardless of whether the selection
switch is set to REMOTE or LOCAL operation

7: Emergency
Closed

Superimposed run command; run the actuator in
direction CLOSED regardless of whether the selection
switch is set to REMOTE or LOCAL

8: Release

The actuator may be operated only with a switched
signal. Both in local and remote operation

9: Open/Closed

The actuator moves towards OPEN if input is active and
towards CLOSED otherwise

10: Close/Open

The actuator moves towards CLOSED if input is active
and towards OPEN otherwise

11: Positioner

Release of the postioner

12: Open inv. As open but active low
13: Close inv. As CLOSED but active low
14: Stop inv. As STOP but active low
15: Open .
Self-Hold.inv As Open Self-Hold but active low
16: Closed .
Self-Hold inv As Closed Self-Hold. but active low
17:
Emergency-Open As Emergency-Open but active low
inv.
18:
Emergency-Closed As Emergency-Closed but active low
inv.
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Menu item | Sub-menu item poss. setting Notes / comments
. with activated (switched) signal, the actuator is locked for
19: Block . )
operation also in local mode
20: Contoller lock Positioner lock
21: Release Local The actuator may be ospigga;;ed only with a switched
22: Block Local as Release Local but active low
Trigger lock OPEN (in LOCAL and REMOTE mode).
Actuator moves with the highest priority to OPEN;
23: Lock Open command continues internally active after reaching the
end position OPEN. Dropping only with LOCK OFF,
Supply OFF or operating mode OFF.
Trigger lock CLOSED (in LOCAL and REMOTE mode).
Actuator moves with the highest priority to CLOSED;
24: Lock Closed command continues internally active after reaching the
end position CLOSED. Dropping only with LOCK OFF,
Supply OFF or operating mode OFF.
25: Lock Off Drop the lock
26: Failsafe Trigger the faﬂsafe funphon_m all operating modes (only
functional in Failsafe actuators).
27: Failsafe inv. As Failsafe, but active low
28: Lock Open inv. As Lock Open, but active low
29: Loci::vCIosed As Lock Closed, but active low
30: Lock Off inv. As Lock Off, but active low
Approach intermediate position 1 (P8.1) in REMOTE
31 Intermediate mode (fix p05|_t|on approach). There is no repos_;ltlonlng
osition upon r.eachlng the mtgrmedm;e ‘posmon.wnhln thg
P hysteresis (see P8.6). Higher priority than intermediate
position 2, 3 and 4
32: Intermediate As intermediate position 1, but with higher priority than
position2 intermediate positions 3 and 4
33: Intermediate As intermediate position 1, but with higher priority than
position3 intermediate position 4
34: Intgrmedlate As intermediate position 1, but with lowest priority.
position4
35: Emergency Apprggch emergency posmon.(P‘ 8.5). A§ |ntermgd|ate
o position 1, but with higher priority than intermediate
position "
positions 1, 2
36: IqtgrmeFjlate As Intermediate position 1, but active low
position1 inv.
37 Iqtgrmeglate As Intermediate position 2, but active low
position2 inv.
38: Iqtgrmefjlate As Intermediate position 3, but active low
position3 inv.
39: Iqtgrme@ate As Intermediate position 4, but active low
position4 inv.
40: Emergency As Emergency position, but active low
position inv.
41: Travel Open reserved for future use
42: Travel Close reserved for future use
43: Travel Open
v reserved for future use
44: Travel Close
inv reserved for future use
45: Failsafe lock reserved for future use (only for Failsafe actuators)
a6: Falilr;s\?fe lock reserved for future use (only for Failsafe actuators)
P9.2 Bin. Input Input 2 see Input 1
P9.3 Bin. Input Input 3 see Input 1
P9.4 Bin. Input Input 4 see Input 1
P9.5 Bin. Input Input 5 see Input 1
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4.7.9 Parameter group: Binary outputs

The controller is equipped with 8 freely configurable binary outputs. Please find further information on technical data of the
binary outputs in section 4.20.1, page 61. Provided with external supply, binary outputs are optically isolated from the rest

of the controller.

Default binary outputs are as follows:

Output 1: Ready Output 2: End position OPEN
Output 3: End position CLOSED Qutput 4: Run OPEN
Output 5: Run CLOSED Output 6: Torque
Output 7: LOCAL Output 8: REMOTE
Menu item | Sub-menu item poss. setting Notes / comments
P10.1 Bin. Output Output 1 0: User defined Optional

1: Ready Actuator is ready

2: Fault General fault; actuator is not ready
3: Open Actuator is in open position
4: Closed Actuator is in closed position

5: Running Open

Actuators runs in direction Open

6: Running Closed

Actuators runs in direction Closed

7: Runing

Actuator is running in either Open or Closed

8: Torque Open

Switch-off torque was reached in Open direction,
actuator has been switched off

9: Torque Closed

Switch-off torque was reached in Closed direction,
actuator has been switched off

10: Torque

Switch-off torque was reached in either Closed or Open
direction

11: Travel Open

The Open end position has been reached

12: Travel Closed

The Closed end position has been reached

13: Pos. > Int.1 Position > Intermediate position 1
14: Pos. < Int.1 Position < Intermediate position 1
15: Pos. > Int.2 Position > Intermediate position 2
16: Pos. < Int.2 Position < Intermediate position 2
17: Pos. > Int.3 Position > Intermediate position 3
18: Pos. < Int.3 Position < Intermediate position 3
19: Pos. > Int.4 Position > Intermediate position 4
20: Pos. < Int.4 Position < Intermediate position 4
21: Local Local oerating mode (selector switch in position)
55- Remote Remote operating mode (selector switch in position
Remote)
23: Off Off operating mode (selector switch in the Off position)

24: no function no function

25: motor error

The motor temperature sensor has reported an error

26: Always Signal is always on
27: Never Signal is always off
28: Bin. Input 1 Forwarding of binary input to output
29: Bin. Input 2 Forwarding of binary input to output
30: Bin. Input 3 Forwarding of binary input to output
31: Bin. Input 4 Forwarding of binary input to output
32: Bin. Input 5 Forwarding of binary input to output
33: Torque Open | As Torque OPEN, but it will supress (mask) this signal in
ma. the end position upon torque-dependent switch-off.
34: Torque Closed | As Torque CLOSED, but it will supress (mask) this signal
ma. in the end position upon torque-dependent switch-off.

35:Ready Remote

Ready and Remote operating mode

36: Ready Local

Ready and Local operating mode

37: Ready
Local/remote

Ready and Local or Remote mode

38: Lock Open

Lock OPEN is enabled. OPEN command is internally
queued with the highest priority and will not be dropped
even in the end position.

39: Lock Closed

Lock CLOSED is enabled. CLOSED command is
internally queued with the highest priority and will not be
dropped even in the end position.

40: Failsafe OK1

Failsafe OK (only for Failsafe actuators)

41: Failsafe OK2

Failsafe OK and Ready (only for Failsafe actuators)
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Menu item | Sub-menu item poss. setting Notes / comments
42 Failsafe OK3 Failsafe OK,Ready and Remote (only for Failsafe
actuators)
43: Lock Lock Open or Lock Closed is enabled.
Ready/ftl':)t}queOK Actuator is ready and no torque switch-off
4%6?;?3/ Actuator is ready for operatioq in REMOTE mode and no
TorqueOK torque switch-off
46 Pos.—Int1 Position = Intermediate position 1. The width of the
’ ' interval is set with the parameter P8.6.
. Position = Intermediate position 2. The width of the
47: Pos.=Int2 . . .
interval is set in parameter P8.6.
. Position = Intermediate position 3. The width of the
48: Pos.=Int3 . . .
interval is set in parameter P8.6.
49: Pos.<Int4 Position = Interm(.adiate. position 4. The width of the
’ ) interval is set in parameter P8.6.
50: Position = emergency position. The width of the interval
Pos.=EmergPos is set in parameter P8.6.
51: Bus Bit 1 In existing bus interface (hardware option), the output is
: set according to the selected bit bus. ¥
52: Bus Bit 2
53: Bus Bit 3
54: Bus Bit 4
55: Bus Bit 5
56: Bus Bit 6
57: Bus Bit 7
58: Bus Bit 8
59: Virtual 1 Configurable output function
60: Virtual 2
61: Virtual 3
62: Virtual 4
63: ng&/oltage Supply voltage for the motor is OK
. The auxiliary voltage for the SMARTCON control is OK.
64: Control voltage . Jon . . -
OK This function is only avgllable if the auxiliary voltage
output is not switched on (P6.5 to 0).
65: Oil pressure The oil pressure is higher than the minimum pressure
OK (P6.10).
66: Oil level OK The oil level is OK.
67: pump OK The temperature sensor inl the pump mot.or and the
external motor protection have not tripped.
4-5 . . Output 1 is set to normal, i.e. if the condition in point
p10.2 | Bin-Output | Outputconf. 1 0: normal P10.1 is met, Output 1 is set to HIGH (active HIGH).
1- inverted If the condition in point P10.1 is met, Output 1 is set to
) LOW (active LOW).
2: norm. flashing If the condition in point P10.1 is met, Output 1 starts
’ ) blinking (active HIGH).
3: inv. flashing If the condition in point P10.1 is not met, Output 1 starts
T blinking (otherwise it is set to HIGH).
P10.3 Bin. Output Output 2 see Output 1
P10.4 Bin. Output | Output 2 Konf. | see Output 1 conf.
P10.5 Bin. Output Output 3 see Output 1
P10.6 Bin. Output | Output 3 Konf. | see Output 1 conf.
P10.7 Bin. Output Output 4 see Output 1
P10.8 Bin. Output | Output 4 Konf. | see Output 1 conf.
P10.9 Bin. Output Output 5 see Output 1
P10.10 | Bin. Output | Output 5 Konf. | see Output 1 conf.
P10.11 | Bin. Output Output 6 see Output 1
P10.12 | Bin. Output | Output 6 Konf. | see Output 1 conf.
P10.13 | Bin. Output Output 7 see Output 1
P10.14 | Bin. Output | Output 7 Konf. | see Output 1 conf.
P10.15 | Bin. Output Output 8 see Output 1

3from Firmware 1.323

continued on next page
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Menu item

Sub-menu item

poss. setting

Notes / comments

P10.16

Bin. Output

Output 8 Konf.

see Output 1 conf.

CAUTION: When using the parameters torque-dependent OPEN or torque-dependent CLOSED (see sec-
tion 4.7.1, page 30, items P1.3 and P1.4), the actuator will only be open or closed when the set torque
and the associated end position is reached. If the end position is not reached, a torque error is reported
(see section 4.6.2.2, page 25).

4.7.10 Parameter group: Position output (optional)

Position output is used to indicate the current position of the actuator using 0/4...20 mA; it can be retrofitted using a Smart-

code.

If this option is not enabled, the menu point shows the message "inactive".

No adjustment to the end positions or the travel is required. Adjustment is automatically performed during the configuration
of travel limit positions (see section 4.7.1, page 30).
No further settings are necessary for torque-dependent switch-off, because the controller exclusively uses travel limit posi-
tions for the calculation, regardless of whether this is defined by the torque or the travel limit positions.

The factory default setting is:

4 mA at 0% position

20 mA at 100% position

Menu item | Sub-menu item poss. setting Notes / comments
P11.1 | PositionOutput Function 1 0: off mA output disabled
1: Position mA output corresponds to the actual position value.

2: Pos. Valvechar.

mA output corresponds to the actual position value taking
into account the valve characteristic.

3: Torque 1 mA output corresponds to the actual torque value.
torque = 100% Close: mA output = start
torque = 0%: mA output = center
torque = 100% Open: mA output = end
4: Torque 2 mA output corresponds to the actual torque value.
torque = 100% Close: mA output = end
torque = 0%: mA output = start
torque = 100% Open: mA output = end
5: Torque 3 mA output corresponds to the actual torque value.
torque = 150% Close: mA output = start
torque = 0%: mA output = center
torque = 150% Open: mA output = end
6: Torque 4 mA output corresponds to the actual torque value.
torque = 150% Close: mA output = end
torque = 0%: mA output = start
torque = 150% Open: mA output = end
N . 0...20.5mA N
P11.2 | Position output | Begin 1 (at 0%) {AmA} mA value for the Closed (0%) position
P11.3 | Position output E?gol/fft 0. {zgenir}nA mA value for the On (100%) position
Calibrating the output position during the setting of this
parameter will output a 20 mA (100%) signal. Use this
P11.4 | Position output | Calib. 20 mA 1 -10%...+10% parameter to calibrate accurately the 20 mA output signal
(e.g., if you measure 19.8 mA at the output, just add 1%
(0.2mA...1% of 20 mA) to the displayed value).
P11.5 | Analog output Function 2 see Function 1
P11.6 | Analog output | Begin 2 (at 0%) see Begin 1
P11.7 | Analog output E?goi/fft see End 1
P11.8 | Analog output | Calib. 20mA 2 | see Calib. 20 mA 1
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4.7.11

Parameter group: Step mode

Step mode operation can be used to extend the operating time in certain ranges or for the whole travel; it is available in
local, remote and emergency mode.
Step mode operation can be activated individually for the directions OPEN and CLOSED.

Cycle start, cycle end, cycle duration and interval time can be set separately for both directions (see Figure 67, page 40).

Menu item | Sub-menu item poss. setting Notes / comments
Step mode L .
P12.1 f . Mode 0: disabled Step mode operation is disabled
unction
1: enabled Step mode operation is enabled in LOCAL, REMOTE
’ and EMERGENCY operation
2: Local only Step mode mode is only enabled in LOCAL mode
3: Remote only Step mode mode is only enabled in REMOTE mode
4: Local + Remote | Step mode mode is enabled in REMOTE and LOCAL
only mode
— _— -
P122 Step mode Start Open 0...100% In OPEN direction, posmpn in % from which the step
function mode operation should start.
— ———— .
P123 Step mode End Open 0. 100% In OPEN direction, posmon in % of which the step mode
function operation should end.
P12.4 Step mode Runtime Open 0.1...60 Runtime in OPEN direction
function
p125 | Stepmode | Pausetime 0.2...60 Pause time in OPEN direction
function Open
P126 Step mode Start Closed 0. 100% In CLOSED direction, pos!tlon in % from which the step
function mode operation should start.
— e — :
P12.7 Step mode End Closed 0. 100% In CLOSED direction, po.smon in % of which the step
function mode operation should end.
P12.8 Step mode Run time 0.1...60 Runtime in Closed direction
function Closed
P12.9 Step mode Pause time 0.2...60 Pause time in Closed direction
function
P12.10 S]Eep ”.‘Ode Timebase 0: Seconds Time basis for run and pause times
unction
1: Minutes
P Step mode Speed . Speed adaption not activated. Normal step mode
12.11 . . 0: .
function adaption function.
Speed adaption is activated. The speed is reduced
according to the runtime and pause time in the step
mode range. (Example: Running time 1 sec and pause
1: time 1 sec results in half the speed). If the minimum
speed is undershot, the actuator clocks in the converted
ratio with the minimum speed. The speed adjustment is
only applicable to actuators of the type CM and AB CSC.
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NOTE: It is important to ensure that the mode of operation is not exceeded!
The running info on the actuator (see section 4.6.2.2, page 25) only flashes while the drive is running,
i.e. during the break, no flash!

4.7.12 Parameter group: Positioner (optional)

The positioner SR option is used to control the electric actuator by means of a set point input 0/4...20 mA signal. The
SR helps control the position of the actuator, i.e. the positioner ensures that the actual value and thus the position of the
actuator matches the desired set point.

Menu item | Sub-menu item poss. setting Notes / comments
P13.1 Positioner Function off Positioner disabled
1: Position mA input for the position setpoint
2: Pos. valvechar. mA input for the position setpoint, Falfing into account the
valve characteristic
. . 0...20.5mA . .
P13.2 Positioner Begin (at 0%) {4.0mA} mA value of the setpoint for the CLOSED (0%, position
e 0...20.5mA . L
P13.3 Positioner End (at 100%) 120.0 mA} mA value of the setpoint for the OPEN (100%) position
Tolerance range for the control deviation (set point
. 0.1...10.0% position — actual position) where no adjustment occurs.
P13.4 Positioner Dead band {1.0%} The deadband should not be set too low to prevent
actuator oscillation.
The gain (gradient) affects the positioning close to the
target position. The smaller the gain selected (e.g. 20%),
the earlier the actuator starts reducing its speed in case
1..100% of speed variable actuators on approaching the target
P13.5 Positioner Gain o position. In case of actuators with fixed speed (reversing
{100%} > \
starters), the speed reduction is done by pulsing (also
see params P13.9 and P13.10). This leads to better
positioning (smaller reachable deadband). A 100%
setting disables this gradient.
- Live zero The setpoint monitoring (monitoring the setpoint to below
P13.6 Positioner detect. Ignore approximately 2 mA = loss of signal) is disabled.
1: Stop Actuator stops on signal failure.
2: Open On signal failure, actuator moves the OPEN position.
3: Close Actuator moves on signal failure to the CLOSED position.
4: Emerg.pos On signal failure, t.hle actuator moves the defined
’ R emergency position (see parameter P13.7).
5: Emerg. PID reserved for future use
" Emergency 0...100% Determination of the emergency position
P13.7 Positioner pos. {50,0%} (Can also be set in the menu P8.5)
Calibration value for the mA setpoint. Calibration
P13.8 Positioner Calib. setpoint -10% ... +10% process: By applying 20 mA on the setpoint input, this
parameter is corrected until the readout matches 20 mA.

40

continued on next page




Documentation for actuators type AB with integrated SMARTCON control unit - 200682
DM-ENGLISH-200682-1.00-2020.06.26

4.7 Parameter menu

continued from previous page

Menu item

Sub-menu item

poss. setting

Notes / comments

P13.9

Positioner

Min. impulse

{0,2 s}

Variable speed actuators (Actusmart CM and Smartcon
CSC FU): Without function
Fixed speed actuators (Smartcon CSC): Minimum
activation time of the reversing contactors. For very small
activation times (<0.3...0.5 s), the motor will be switched
off during start-up process, which significantly increases
mechanical wear on reversing contactors. With frequent
periods of very small activation times (restless loop,
small dead zone, clocking near to the target value), we
therefore recommend electronic reversing contactors.

P13.10

Positioner

Period

{2.0 s}

Variable speed actuators (Actusmart CM and Smartcon
CSC FU): Without function
Fixed speed actuators (Smartcon CSC): This parameter
is only relevant in Step mode when approaching the
target position (parameter gain smaller than 100%) and
determines the period of a run / pause cycle.

P13.11

Positioner

Begin pos. (a0)

0.0...25.0%
{2.0%}

Smallest controllable position other than the end position
CLOSED. The range 0% ... a0 will be just passed
through. Use the parameter a0 to define the beginning of
the allowable control range of the valve (e.g., blind spot
for ball segment valves, etc.).

P13.12

Positioner

End pos. (e0)

75.0...100.0%
{98.0%)}

Largest controllable position other than the end position
OPEN. The area €0 ...100% is just passed through. Use
the parameter e0 to define the end of the allowable
control range of the valve.

P13.13

Positioner

Begin setp.
(a1)

0.0...25.0%
{2.0%}

Below this value, the end position CLOSED is controlled.
In the range 0% . .. a1 cannot be controlled (end position
tolerance). The initial setpoint a1 is associated with a
small hysteresis (1/4 of the deadband).

P13.14

Positioner

End setp. (e1)

75.0...100.0%
{98,0%)}

Above this value, the end position OPEN is controlled.
The range e1...100% cannot be controlled (end position
tolerance). The final setpoint e1 is associated with a
small hysteresis (1/4 of the deadband).

P13.15

Positioner

Calib.setpoint
offset

-10% ...+10%

Calibration of zero for the input setpoint. 1% = 0.2mA

100%

e0

Position

0% al

Sollwert

o 100%

Figure 68: Assigning the position to the setpoint
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4.7.13 Parameter group: PID controller (optional)

The optional PID controller is used for controlling an external actual value (process variable) to a setpoint using 0/4...20 mA
signal by readjusting the actuator.

Menu item | Sub-menu item poss. setting Notes / comments
P14.1 | PID-controller Function 0: disabled PID controller disabled
The output of the PID controller corresponds to the
1: Position position setpoint of the actuator. The positioning (tracking
) of the actual position to the setpoint) is done by the
positioner (see section 4.7.12).
The output of the PID controller corresponds to the
2: Speed speed of the actuator (speed mode is only possible for
’ Actusmart CM and Smartcon CSC FU!). There is no
adjustment with the positioner.
The output of the PID controller corresponds to the
change of the position setpoint (speed) of the actuator.
The positioning (tracking of the actual position to the
3: Speed setpoint) is done by the positioner (see section 4.7.12).
Hence a control mode similar to the Speed mode (see
Setting 2, above) is possible also for actuators with
constant speed.”
P142 | PID-controller Exterqal 0: fixed The PID controller uses an internal, fixed setpoint (see
Setpoint param P14.3).
The PID controller uses the external setpoint. Adjust this
1: external setpoint with the params P13.2 and P13.3 (see section
4.7.12).
P14.3 | PID-controller | Fixed setpoint 0...100% Specification of the internal fixed setpoint
P14.4 | PID-controller | Start (at 0%) 0...20.5 mA mA value at 0% of the external actual value
P14.5 | PID-controller | End (at 100%) 0...20.5mA mA value at 100% of the external actual value
Gain (proportional value) of the PID-controller. A
negative value reverses the effective direction of the
PID-controller, e.g.:
P14.6 | PID-controller Gain (P) -50.0...+50.0 Positive gain: The actuator opens when the desired value
is greater than the external actual value.
Negative gain: The actuator closes when the desired
value is greater than the external actual value.
The shorter the reset time (integral time, integral value),
. the stronger the effect of the integral component of the
P14.7 | PID-controller | Reset time (1) 0...100.0s PID-controller. Values below 1.0 will disable the integral
component.
The larger the lead time (differential/derivative value), the
stronger the effect of the dervative component of the
P14.8 | PID-controller | Lead time (D) 0...100.0 s PID-controller. To reduce the influence of noise, a
first-order lag element with 1 sec time constant is added
(DT4) .
o The offset value will be added to the output value of the
P14.9 | PID-controller Offset -200. .. +200% PID controller.
Live zero . . -
P14.12 | PID-controller detect 0: Ignore The monitoring of the external actual value is disabled.
1: Stop Actuator stops on signal failure of external. actual value
2: Open On signal failure of external actual \_/glues, actuator
) moves to the OPEN position.
3- Closed On signal failure of external actual va}lyes, actuator
’ moves to the CLOSED position.
4: Emergency On signal failure of external actual values, actuator
position moves to the EMERGENCY position (see param P13.7).
5: Emergency PID reserved for future use
Calibration of Calibration process: By applying 20 mA to the external
P14.13 | PID-controller ext. actual -10.0...+10.0% actual value input, this parameter is corrected until the
value readout matches 20 mA.
P14.14 | PID-controller | Process begin | -32768. .. +32767 Mantissa of the real process variable (begin of external
actual value)

Yfrom firmware 1.338
Sfrom firmware 1.338
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4.7 Parameter menu

continued from previous page

Menu item | Sub-menu item poss. setting Notes / comments
P14.15 | PID-controller | Process end | -32768. . +32767 Mantissa of the real process variable (end of external
actual value)
Process Position of the comma for process begin/end (P14.14,
P14.16 | PID-controller comma shift -3...+3 P14.15), e.g.: mantissa = 200, comma shift = -2/2,
process value = 2.00/20000
P14.17 | PID-controller | Process unit — Unit of the real process variable
. 0.1...10.0% Tolerance range for the control deviation (set point —
P14.18 | PID-controller | Dead band {1.0%)} external actual value) where no adjustment occurs. ©

4.7.14 Parametergruppe: Bus-Systems (Option)

The manuals for the Bus-Systems are available in the download area on our homepage

www.schiebel-actuators.com under the tab Quality & Service

4.7.15 Parameter group: Characteristic curves (optional)

With this option, customers can enable travel-dependent torque, speed and valve characteristic curves.

4.7.15.1 Torque characteristic

With this characteristic curve, torque limits already set under menu item P2-torque (see section 4.7.2, page 32)
can be further reduced depending on travel. Characteristics can be configured via the SMARTTOOL software

(see Figure 69, page 44).

8)from firmware 1.340
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kennlinie — E x
DREHMO | DREHZAHL | VENTIL
Torque Kennlinie AUF = H Tarque Kennlinie ZU
v
Off On Off On
<0 % 100 A W 5g_s553% (100 A <0 % 100 -V 50- 55% |30 AV
0-5% |100 A W 55 gne (100 AW 0-5% (90 -V 55 - 60 3% |30 AV
5-10% 100 & W 50-65% (100 A v 5-10% 80 .. 4 60 - 65 % |50 .. 4
10-15% [100 A W §5.70% (100 AW 10-15% (70 AW 65-70% (20 AW
15-20% (100 & W 70-75% (100 s 4 15-20% |60 s 4 T0-75% |30 AV
20-25% |100 A W 75 pge 100 AV 20-25% |50 A W 75-80% 50 AV
25-30% |100 & W 30-85% |90 s 4 25-30% |50 s 4 80-85% 30 AW
30-35% |100 & W 35-00% 80 s 4 30-35% (30 s 85-90% 50 ~ v
35-40% |100 A ¥ gg.g5% |70 F 4 35-40% 0 A ¥ 90-95% |30 F N 4
40-45% (100 & W 95-100% (60 A Y 40-45% |20 . 4 95 - 100% (20 r S 4
45-50% |100 &~ v 100% 30 s 4 45-50% (90 P 4 »100% (30 ~ v
100 1[10—;
BO— 8(}—
60— 6(}—
403 403
20— 20—
0 T [ T T T o 03 bl Bl Kbl Ikt Sl il AN RGARE RS ML RAd A
0 20 A0 60 a0 100 0 20 A0 60 80 100
Open Close
Figure 69: Torque characteristic
Menu item Sub-menu item poss. setting Notes / comments
- The torque characteristic curve is disabled for the OPEN
P17.1 | Characteristic | Torque Open 0: Off q N
direction.
1: On The torque characteristic curve is enabled for the OPEN
) direction.
The torque characteristic curve is enabled for the OPEN
2: Local + Remote \ : . .
onl direction only in LOCAL and REMOTE mode (while
y disabled in the EMERGENCY mode).
. The torque characteristic curve is disabled for the
P17.2 | Characteristic | Torque Closed 0: Off A
q CLOSED direction.
1: On The torque characteristic curve is enabled for the
' CLOSED direction.
. The torque characteristic curve is enabled for the
2: Local + Remote ) . .
onl CLOSED direction only in LOCAL and REMOTE mode
y (while disabled in the EMERGENCY mode).
4.7.15.2 Speed characteristic

With this characteristic curve, speed limits already set under menu item P4-speed (see section 4.7.3, page 32)
can be further reduced depending on travel. Characteristics can be configured via the SMARTTOOL software

(see Figure 70, page 45).
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4.7 Parameter menu

kennLinie = O =
DREHMO | DREHZAHL | VENTIL
Speed Kennlinie AUF -] | Speed Kennlinie ZU
-
Off On Off On
<0 % 100 A W 55 55 (100 A W <0 % 20 F O 4 50 - 55 % (100 A W
0-5% |00 & W 55_ g (100 s 4 0D-5% |20 F o 4 55 - 60 % (100 s 4
5-10% 100 A W §0-65% |100 AW 5-10% 20 r 9.4 60 - 65 % | 100 AW
10-15% |100 A W g5_709% (100 A W 10-15% |20 rF . 4 65 - 70 % [100 AW
15-20% |100 & W 70-75% (100 s 4 15-20% |40 AW T0-75% (100 e 4
20-25% |100 A W 75_pgo 100 AW 20-25% |60 A W 75-830% 100 AW
25-309% |100 & W 30-853% 100 A v 25-30% |80 rF 9.4 80 - 85 % |100 AW
30-35% 100 A ¥ 35-90% |100 P 4 30-353% (100 |4 w  85-00% 100 AV
35-40% |100 & ¥ gg.g95% |90 AW 35-40% [100 A W 90-95% 100 F O 4
40-45% (100 A W 05-100% |80 AW 40-45% [100 - v 95 - 100% 100 AW
45-50% |100 & ' :00% |70 A 4 45-50% [100 - v >100% (100 AW
100 1 100—;
SO— SC'—
60— 60—5
403 405
20— 20—
0 I“"|""I | T "'|""I""|"'I | "'!""|""I' "|""I | II'“'|""I o ""I“"|""I""|""I""|""I""|""I""|""t""|""I"”|""!""|""I'"'|""I""
0 10 20 30 40 50 &0 70 80 90 i 0 10 20 30 40 50 &0 70 80 90 1t
Open Close
Figure 70: Speed characteristic
Menu item Sub-menu item poss. setting Notes / comments
- The speed characteristic curve is disabled for the OPEN
P17.3 | Characteristic | Speed Open 0: Off P o
direction.
1: On The speed characteristic curve is enabled for the OPEN
’ direction.
L The speed characteristic curve is disabled for the
P17.4 | Characteristic | Speed Closed 0: Off P o
CLOSED direction.
1: On The speed characteristic curve is enabled for the

CLOSED direction.

4.7.15.3 Valve characteristic

With this characteristic curve the mapping between the actuator position and the setpoint of the valve can
be adjusted. Hence it is possible to compensate and linearize the gerneral nonlinear characteristic curves of
valves. Characteristics can be configured via the SMARTTOOL software (see Figure 71, page 46).
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kennLinie

DREHMO | DREHZAHL | VENTIL

Ventil KennLinie

T
0 10 20 30 40 50 60 7O

Off On

0% 0 & W 5oop 61 A W
5% 1 a v g 70 AW
10% 2 A W 65% 73 AW
15% 4 a v 70 84 AW
20% 7 - W 75% 89 AW
25% 1 AW o 93 AW
30% 16 A W 25% 96 s 4
35% 22 A v 0% 98 & v
40% 30 A ¥ o5y 59 A Vv
45% 39 AW O100% 100 AV
50% 50 A Y

1005

80

60-3

40—

20—
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a0 90

Figure 71: Valve characteristic

Menu item

Sub-menu item

poss. setting

Notes / comments

P17.5

Characteristic

Valve

0: Off

The valve characteristic curve is disabled.

1: user defined

The valve characteristic curve is enabled as configured in
the SMARTTOOL.

4.7.16 Parameter group: Identification (optional)

This option allows entering further custom-identification parameters.

Menu item

Sub-menu item

poss. setting

Notes / comments

P18.1

Identification

PPS number

15 digits

Used to enter a PPS number. This is displayed in the
bottom line. CAUTION: Param P20.5 must be set to 0.

4.7.17 Parameter group: System parameters (locked)

Used for actuator configuration and not available for customers.

4.7.18 Parameter group: Miscellaneous

Menu item

Sub-menu item

poss. setting

Notes / comment

P20.1

Miscellaneous

Language

0: German

Defines the menu language

1: English

2: Russian

3: Czech

4: Spanish
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Menu item | Sub-menu item poss. setting Notes / comments
5: French
6: Italian
7: Danish
8: Hungarian
9: Turkish
10: Greek
11: Polish
12: Serbian
13: Croatian
P20.2 | Miscellaneous Smartcode Enables additional features by entering a Smartcode
P20.3 | Miscellaneous | Restore para 0: no action
. By saving this setting, all parameters except the end
1: Custpara - "
positions are reset to the customer parameters.
2: Custpara + By saving this setting, all parameters are reset to the
customer parameters.
3: Backuppara - By saving .thIS setting, all parameters except the end
positions are reset to the factory settings.
4: Backuppara + By saving this setting, all para_meters are reset to the
factory settings.
P20.4 | Miscellaneous | Backup para 0: no action
1: Custpara By saving this setting, the currently set parameters are
adopted as customer parameters.
P205 | Miscellaneous Info line 0. 31 The fourth line of the dlizllli)ghows various diagnostic
P20.6 | Miscellaneous Infrared 0: Off The infrared connection is disabled.
. The infrared connection is active for about 3 minutes
1: Infrarot S
unless communication is detected.
. The Bluetooth connection is active for about 3 minutes
2: Bluetooth o
unless communication is detected.
3: Infrarot+ The infrared connection is activated.
4: Bluetooth+ The Bluetooth connection is activated.
P20.7 | Miscellaneous Menu style 0...2 different menu styles
P20.11 | Miscellaneous Dayllgtirrlrt]:avmg 0: off Normal time is activated
1:0on Daylight saving time is activated.
. The actuator switches automatically between Daylight
2: auto A .
saving time and Normal time.

4.8 Status area

The status area presents current process and diagnostic data. There data is read-only. To access the status area, move
the control switch in the direction where the selector switch should be in the neutral position or in the remote position.

The status area is divided into 2 sub-areas:

e Status

e History

4.8.1 Status

4.8.1.1 Status — Bin. Outputs

Display of binary outputs: The display shows output control as opposed to output status, i.e. the supply of the binary
outputs is ignored. A switched output is represented by 1.
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1 SMARTCON

~J S 1 Bin. Cutputs
~1 2 3 4 58 7 8

1100000 07

/2

Figure 72: 1. .. Output Number, 2. .. Signal (0 = LOW; 1 = HIGH

4.8.1.2 Status - Bin. Inputs

Display of binary inputs: A set input is represented by 1.

SMARTCON
1— | S 2 Bin Inputs 2
T— 12 3 4 5 -
| O 0 0 0 0 I

Figure 73: 1... Input number, 2. .. Signal (0 = LOW; 1 = HIGH)

4.8.1.3 Status — Analogue values
Display of analogue values: Input 1 (In1) is used by the positioner as the setpoint; Input 2 (In2) serves as an external value

for the optional PID controler. In the analogue output (out), only the control signal is shown, regardless of whether the
output current actually flows or not (interruption of the current loop).

SMARTCON
S 3 Analogue values
1 000mA Out1 1999mA-

12 000mA Out2 000mA .
2 -

1|

anY

Figure 74: 1...Input 1, 2... Input 2, 3. .. Output, 4. .. all values in mA

4.8.1.4 Status — Absolute values

This is used for the mechanical pre-adjustment of the position unit. (see section 4.5.3, page 19)
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SMARTCON
1 S 4 Absolut values 2
N Wegsensor //

. abs. 2155%  rel 100.00% -
Torque. Potentiometer: %

3 abs. 460 el 00% —— [ 4

Figure 75: 1. .. absolute value of the position unit, 2. . . value for the torque unit (is factory adjusted)

4.8.1.5 Status — Firmware

SMARTCON
S 5 Firmyvare 5
PN 1111 38 1280 -

1 Dun 8206 — |

Para Vers. 1111 0

Figure 76: 1... Firmware, 2. .. Firmware date

4.8.1.6 Status — Serial number

SMARTCON

S 6 Serial number
[T Ad7733ea70747537 |
Actuator: 0148208191 —
3— Control 01467 05804

1 —

Figure 77: 1... serial number of the control unit, 2.. . Serial number of the actuator, 3. .. Serial number of electronics
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4.8.1.7 Status - meter readings

SMARTCON

1. |57  Counler velues 9
T~ PowerOn Cycles & |l

1 PowerOnTme  5884h~ [
— Iotor runiime: 02h

Can
|
|
|
L

Figure 78: 1. .. power-on cycles, 2. .. operating hours, 3. .. engine duration

4.8.2 History

History shows the last 20 history entries. In addition to the plain text entry, the time since the last history entry is also
provided.

Please note that the actuator can only calculate time if energised. For error analysis, please refer to section 4.12.1, page
52.

SMARTCON

H 1 HSTORY
# [ Ready

1 2015-06-10 103904 i

Figure 79: History

4.9 Infrared connection

For easier communication and better visualization of the menu options, the unit provides an infrared port for connection to
a PC.

The required hardware (connection cable to the PC’s RS-232 or USB connectors) and the corresponding software are
available as options.

The SMARTTOOL software, in addition to communication with the actuator, allows the management of multiple actuators
to transfer the configuration to different actuators.

This approach can greatly simplify operation.

Please refer to the SMARTTOOL software operating instructions manual for further information.

During operation, it must be ensured that the IR interface surface is protected from strong disturbances -which may other-

wise compromise the communication.
Before mounting the infrared adapter, clean the surface of the infrared interface with a damp cloth.

When the infrared interface is enabled, it is indicated by Light-emitting Diode L5 (see Figure 80 section 4.6.2.2, page
25).The infrared interface can be enabled in the menu item P20.6.
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LS 1

Figure 80: 1. .. Infrared connection

4.10 Bluetooth Link

In addition to the infrared interface, it is also possible to configure the Control System using a Bluetooth interface.
Software required for Android equipment is available as an option.

In addition to communication with the actuator, the Android software also enables management of multiple actuators, al-
lowing easy transfer of parameter sets to various actuators.

This approach can simplify commissioning significantly.

When the Bluetooth interface is enabled, this is indicated by the light-emitting diode L5 (see Figure 80 or capter 4.6.2.2,
page 25). The Bluetooth interface can be enabled in menu item P20.6.

4.11 Maintenance

maintenance is strictly prohibited.
Work on the electrical system or equipment must be carried out only in accordance with electrical regulations by
a qualified electrician himself or by specially instructed personnel under the control and supervision of a qualified electrician.

Maintenance work on open actuators may only be conducted if these are de-energized. Reconnection during c

Actuators are ready for use after installation. By default, the actuator is delivered filled with grease.
On-going monitoring:

e Beware of increased running noise. During long downtime periods, operate the actuator at least every 3 months.

e For actuators with output types A, B and C according to DIN 3210-A, B1, B2 and C according to DIN ISO 5210,
re-lubricate at least every 6 months on existing grease fittings (see section 4.15.3, page 55)

Actuators are designed for installation in any position (see section 4.2.5, page 11). Therefore, the main body is not equipped
with a level indication or a drain plug.

The replacement of the lubricant from the main body must be performed via the handwheel.

Every approx. 10,000-20,000 hours ( about 5 years - section 4.15, page 55), depending on the workload, you must:

e Change oil/grease

e Replace seals

Check all roller bearings and the worm-wheel assembly and replace if necessary.
Check our lubricants table for recommended oils and greases. (4.15, page 55)

Check the cable glands at regular intervals (annually) for tightness of the cables and retighten if neces-
sary.

If the visual inspection (eg. dust or water penetration) indicates that the effectiveness of the Sealing elements of the cable
entry has suffered damage or aging, such elements have to be replaced preferably by using the original spare parts from
the manufacturer of the equipment or through cable entries of comparable quality as well as the same ex- or IP protection
class.
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4.12 Troubleshooting

The electrical actuation is inhibited by the actuator, if an error occurs. Upon warning or error, The bottom line of the display
will show the corresponding, plain text description. This event will also be entered into the history (see section 4.8.2, page
50).

4.12.1 Error list

CAUTION: Each error has a unique error number. Each error also has its separate “OK” message in the
history after the fault has gone.

Error Description
#3: Mot. temp. warn. The motor temperature is in the critical range although the actuator
#19: Mot. temp. warn. OK remains fully functional.

Overtemp in motor, fault on Basis or BLDC, On Basis: loss of main
power (3x400V) or cable break between CSC and motor; on BLDC:
cable break between BLDC and motor.

Cause on Basis: Active phase sequence detection on single phase
actuators, loss of main power while connected to external 24 VDC
auxiliary voltage, or loss of phase L2.

#7: Ready Written to the history after all errors are gone.
. Is written to the history after power on the actuator, even if there are
#8: Power On
some errors.
No power supply to the power electronics (when the controller is
powered from the auxiliary power input). Defect of power electronics —
please contact the manufacturer.

#4: Mot. temp. trip.
#20: Mot. temp. OK

#5: Phase sequ. error
#6: Phase sequ. OK

#9: Power supply error
#21: Power supply OK

#11: Failsafe error Communication error between Failsafe board and Logic, loss of
#12: Failsafe OK external 24 V Failsafe Voltage, or overtemp. on Failsafe brake.
#13: Manual override Manual override on Failsafe activate (visible in status S4), cable/switch
#14: Manual override off broken.

The travel unit is outside the permitted range (potentiometer fault on
Basis), cable broken, or multiturnsensor calibration lost on CM — please
contact the manufacturer.

#17: Travel error
#18: Travel OK

#22: Torque error
#23: Torque OK
#24: Bus error
#25: Bus OK
#26: Bus Watchdog
#27: Bus Watchdog OK

Potentiometer fault on Basis, or cable broken.

No communication with the optional bus system.

Watchdog for bus communication has reacted.

#28: Undervoltage> Warning The input voltage is below the regular voltage range, but motor
#29: Voltage OK operation is still possible.
#32: Internal Comm.L> error Communication error between Logik and Basis/BLDC, cable broken
#33 Internal Comm.L> OK between boards, or board defect.

Communication error between Display and Logik, cable broken
between boards, boards defect, or firmware update on Logik not
properly done.

#34: Internal Comm.D> error
#35: Internal Comm.D> OK

#36: Failsafe not ready
#37: Failsafe ready
#38: Battery low Battery on Display board is empty, loss of time/date or counter values
#39: Battery OK possible.
#44: Inverter error Para
#45 Inverter OK Para

Failsafe voltage OK and Failsafe not initialized (LUS not tensioned).

BLDC parameter error.

#46: Analog Input 1 Failure SRG active, Positioner live zero detection activated, no setpoint value
#47: Analog Input 1 OK recognized.

#48: Analog Input 2 Failure Ext. setpoint active, Ext. setpoint live zero detection activated, no Ext.
#49: Analog Input 2 OK setpoint value recognized

52



Documentation for actuators type AB with integrated SMARTCON control unit - 200682

DM-ENGLISH-200682-1.00-2020.06.26 4.13 Fuses
Error Description
#56: Internal Comm.E> error | Communication error between Logik and Failsafe (external connection)
#57: Internal Comm.E> OK — please contact the manufacturer.

The input voltage is too low. The motor is switched off, until the input
voltage is in the regular voltage range.

The input voltage dropped below the lower threshold multiple times.
The motor is turned off for 5 minutes. This error can be acknowledged
by switching the selector switch to OFF or by turning the actuator off
and on.

The input voltage is over the regular voltage range, but motor operation
is still possible.

#58: Undervoltage> Warning

#59: Undervoltage> Switchoff

#60: Overvoltage> Warning

Errors in case of special types

Error Description
#30: Oil level low
#31: QOil level OK
#40: Oil pressure low
#41: Qil pressure OK
#42: Motor protection
#43 Motor protection OK

Binary input on Basis board or switch faulty.

Analog input (4...20 mA) on Basis board faulty.

Binary input on Basis board or switch faulty.

413 Fuses

Depending on the version of the SMARTCON control unit, there are fuses located in the terminal area, the dimension of
the fuse is indicated next to the fuse holder.

Figure 81: 1... Connection compartment

09

e
CRCIC]
’ 1

Figure 82: size 1, electronic reversing starters

(1... main fuses, 2. .. control fuse) Figure 83: size 2 (1. .. control fuse)
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Figure 84: size 1, up to 440VAC Figure 85: size 1, larger than 440VAC
(1...control fuse) (1...control fuse)
fuse F1: main fuse before the electronic reversing starter (eW, see Figure 82)
power of the motor value Recommended Type Cig?;;?g:]
20A FF G-fuse, brand SIBA, type 195100, ceramic 6,3 x 32mm;
up to 1,5kW (2 pcs) 20AFF,very fast acting, 500V, It = 46A? Ce06d
125AT G-fuse, brand SIBA, type 189140, ceramic 6,3 x 32mm;
SkW (2pcs) | 12,5AT; time lag, 500V, It = 1300A%s C606e
fuse F2: control fuse before the control transformer
supplyvoltage value Recommended Type ;Z?;;?;;
G-fuse, brand SIBA, type 189140, ceramic 6,3 x 32mm;
< 440VAC 125mAT | 125mA: time lag, 500V, 2t = 0,08A%s C606g
100mA T G-fuse, brand SIBA, type 189140, ceramic 6,3 x 32mm;
> 440VAC (2 Stick) | 100mA:; time lag, 500V, I2t = 0,05A%s 606t

Actuators which are suitable for operation in explosive atmosphere, no fuses are located in the connection com-
partment! The control fuse is installed in the flameproof area of SMARTCON control unit and is not accessible
to the user!

The logic board of the controller cover (see Figure 86, page 54) features two miniature fuses for the control lines

JP6

FL2

FL1
—

Figure 86: FL1... Fuse for auxiliary supply, FL2. .. Fuse for Figure 87: Logic-Board
the binary outputs

Fuses on the logic board
Fuse \ Value \ Manufacturer | List of spare parts
FL1 1AT Littelfuse 454 NANO? Slo-Blo®trage FUSE-F1
FL2 4AT Littelfuse 454 NANO? Slo-Blo®trage FUSE-F2

4.14 Spare parts

When ordering spare parts, please provide us with the serial number of the (see section 4.2.2, page 10). Check the
separate break-down image and separate list of spare parts.
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4.15 Recommendations of Lubricants (for all manufactures)

Please note, that safety precautions such as the use of personal protective equipment (PPA) may have
to be followed! Please consult the safety datasheet (in section 8) of the product in question.

4.15.1 Main Casing
4.15.1.1 Application temperature from -35°C to +100°C
Lubricating grease DIN 51826 - GP 00 P-30

i.e. High pressure (EP), complex grease on Li soap basis:

work penetration 0.1 mm: 355 - 430
Dripping temperature: about 200°C
NLGI grade: 00

Acid-free, not or only marginally reacting with water

4.15.1.2 Application temperature from -50 to +100 °C
Lubricating oil CLP DIN 51517-3

i.e. fully synthetic high-performance industrial gear oil based on poly alpha olefins (PAOs):
Viscosity class: ISO VG 68

Pour point: <-55°C

Compatibility with conventional coatings and sealants
4.15.1.3 Application temperature from -60 to +100 °C

Lubricating oil CLP DIN 51517-3

i.e. fully synthetic high-performance industrial gear oil based on poly alpha olefins (PAOs):
Viscosity class: min ISO VG 32

Pour point: <-60°C

Compatibility with conventional coatings and sealants

4.15.2 Spur Gears (actuator size AB8 - AB80)

Lubricating grease DIN 51825 - KPF -1/2 G-20
i.e. High-graphite, bitumen-free permanent lubricant with outstanding EP properties:

Work penetration 0.1mm: 265 - 340.
Observe operating temperature range!

4.15.3 Output Drive Type A and Spindle Drive (Linear Actuators) plus Failsafe units
Lubricating grease DIN 51825-K(P) R -40

i.e. Water-repellent complex grease based on Al-soap with high resistance to acids and alkalis:

Ambient temperature: -40 to +85°C
Worked penetration 0,1 mm: 310-340

Dripping point: approximately 260 °C
NLGI-Class: 1

acid-free, not or only slightly reactive with water
Observe operating temperature range!

4.15.4 Precision Components

Lubricating grease (or spray) DIN 58396- S1

i.e. High-creeping, water-displacing, low-viscosity grease chemically neutral to copper and plastics:

Work penetration 0.1mm: 175 - 385

Dripping temperature: over 150°C

Evaporation loss: max. 1%

Water resistance: Evaluation grade DIN 51807-1-40

Observe operating temperature range!
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4.15.5 Basic Lubricant Service Interval
On actuator maintenance, the old grease must be removed completely and replaced by a new one.

The service interval for Schiebel actuators is 10 years from the date of delivery

by Fa. SCHIEBEL Antriebstechnik Gesellschaft m.b.H, A-1230 Vienna

The functionality and operating life of the lubricants is, however, dependent upon operational condi-
tions. It may be necessary to take reduction factors into account.

| Operational condition(s) [ Definition | Reduction Factor(Multiplier) |
On-period (OP) (Total of motor running time)
Extremely high OP over 1,250 hours/year 0,5
High OP over 500 hours/year 0,7
Extremely low OP less than 0.5 hours/year 0,8
Ambient temperature (Permanent or long-term)
Extremely changing between -10 and +50°C 0,5
Extremely high over +50°C 0,7
Extremely low below -25°C 0,9
Output speed (at main shaft of actuator)
High revolution over 80 rev./min 0,8
Utilization factor (with respect to nominal performance)
Very high over 90% 0,8
High between 80 and 90% 0,9
Example:

Extremely low OP + extremely low ambient temperature + high revolution + utilization factor 87%
=0.8x0.9x 0.8 x 0.9 = 0.51 reduction factor.
Lubricant maintenance interval = 10 years x 0.51 = 5.1 years (62 months).

WARNING: A thusly calculated maintenance interval does not apply to the maintenance of the output type A
(threaded bushing), nor to the maintenance of the linear and spindle actuator units. These must be regularly
re-greased (at least once every six months) at the lubricating nipples (see section 4.15.3, page 55)!

During actuator maintenance, the old lubricants must be thoroughly removed and replaced by fresh ones. No mixing
of different makes of lubricant is permitted!

The quantities needed for lubricant service can be seen from the table below.

4.15.6 Lubricant Requirements

. Output form A Output form B Output form C

Type of actuator Main gear Spur gears (Ezgi?sge)d (Plug bushing) (Claw coupling)
AB3/5 1kg (11 ail) — 5cm?® 3cm® 3cm®
AB8 1kg (11 ail) 1icm?® 5cm? 3cm?® 3cm?®
AB18 1kg (11 oil) 1icm?® 8cmd 5cm?3 5cm?
AB40/80 1,5kg (1,51 oil) 1,5cm?3 9cm? 6cm® 6cm?®
AB100/200 3,5kg (3,51 oil) 1,5 kg (1,5 oil) 23cm?® 20cm?® 20cm?®

When lubricating precision components, such quantities of lubricant are to be used as to ensure fine moistening of the
sliding surfaces.

4.16 Training

Warning: Should problems arise on site in connection with assembly or adjustment, please contact the
SCHIEBEL Antriebstechnik Gesellschaft m.b.H, Josef-Benc Gasse 4, A-1230 Vienna,

Telephone +43 (1) 66 108 or by internet www.schiebel-actuators.com, in order to avoid any incorrect opera-

tions or damage to the actuators. The Schiebel Company recommends to recruit only qualified personnel for assembly of
Schiebel actuators. Upon special request by the ordering party, personnel can be trained on the premises of the Schiebel
Company according to the operations listed in the instructions for use.
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4.17 Original Declaration of Incorporation of Partly Completed Machinery
According Machinery Directive 2006/42/EC, (Annex I, sub. B)

The maufacturer, the company:

SCHIEBEL Antriebstechnik Gesellschaft m.b.H.
Josef-Benc-Gasse 4
A-1230 Vienna

hereby declares that the partly completed machinery described below:
Electric actuators series:
AB rAB exAB exrAB

with optional additional components:
Smartcon CSC Smartcon exCSC

the following basic requirements of the Machinery Directive (2006/42/EC) are applied and fulfilled:

1.1.2,1.1.3,1.1.5;1.21,1.21,1.22,1.2.6; 1.3.1,1.3.2, 1.3.7; 1.5.1;

Annex |, articles 16.3:171,1.7.3.1.7.4

The following European harmonized standards have been applied:
EN12100:2010
EN ISO 5210:1996 EN ISO 5211:2001 DIN 3358:1982

The relevant technical documentation for partly completed machinery referred to in Annex VII, Part B has been prepared.
The manufactor commits to submitting the documents for the incomplete machine the competent national authority elec-
tronically upon request.

For the preparation of the technical documents is authorized:
Head of mechanical Engineering
Schiebel Antriebstechnik Gesellschaft m.b.H.
Josef-Benc-Gasse 4
A-1230 Vienna

This partly completed machinery must not be put into service until the final machinery into which it is to be incorpo-
rated has been declared in conformity with the provisions of the Machinery Directive 2006/42/EC, where appropriate.

The electric actuators as partly completed machinery is in conformity with the relevant regulations of the EU directives:
Directive 2014/30/EU (EMV-Directive™)
Directive 2014/35/EU ("Low voltage directive™)
Directive 2014/34/EU (" ATEX-Directive™) for correspondingly marked devices

The corresponding separate EC Declarations of Conformity are valid.

Vienna, den 14.12.2016 e aanees
(location) (date) (Klaus Schiebel, general manager)

57



Documentation for actuators type AB with integrated SMARTCON control unit - 200682
4.18 Declaration of Conformity DM-ENGLISH-200682-1.00-2020.06.26

SEC-KF-ENGLISH-V2.04-2019.04.30

4.18 Declaration of Conformity
( EMV- and Low voltage-directive)

The producer:
SCHIEBEL Antriebstechnik Gesellschaft m.b.H.

Josef-Benc-Gasse 4
A-1230 Wien

herewith confirms, that the equipment
electric actuators with control unit and following types
(rAB ... CSC

meets the requirement of the EC-directive:
2014/30/EU (,,EMV-directive®)

in consideration of the respective operating instructions, and the fulfilment of the Directive has been demonstrated by the
following standards:

EN 61000-6-2:2005 EN 61000-6-3:2007-01 + A1:2011-03
and are also consistent with the EC-directive:

2014/35/EU (,,Low-voltage-directive®)

in consideration of the respective operating instructions, and the fulfilment of the Directive has been demonstrated by the
following standards:

IEC 60204-1:2005 + A1:2008 EN 60529:1991 + A1:2000

Vienna, 14.12.2016 e aaaaaes
(location) (date) (Klaus Schiebel, general manager)
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4.19 Declaration of Conformity

(Ex-, EMV- and Low voltage-directive)

The producer:

SCHIEBEL Antriebstechnik Gesellschaft m.b.H.
Josef-Benc-Gasse 4

A-1230 Wien
herewith confirms, that the equipment
Description Type Marking Certificate-No.
Electric Actuator ex (r) AB &I112G Ex db eb Il C T4(T6) Gb FTZUO3ATEX0328X
Control Unit CSCex &I12G Ex db eb Il C T4(T6) Gb TUV-A04ATEX0009X
Control Unit CSCexFU &I112G Ex db eb Il B T4(T6) TUV-AO8ATEX0006
Flameproof Induction Motor D(.).()FUY63/..- &II2GExdb Il C T4 Gb FTZUO3ATEXO0330X
Flameproof Induction Motor D(.).()FUY80/..- &II2G Exdb Il C T4 Gb FTZUO3ATEX0333X
Flameproof Induction Motor ex DKF .. .X. .. ®I112G Ex db Il C T4 Gb TUV-A03ATEX0016X
Microswitch d 515U &I112G Exdb Il C Gb FTZUO3ATEX0332U
Flameproof Potentiometer dP1/dP2 &I112G Ex db Il C Gb FTZUO3ATEX0387U
Flameproof capacitor dK'. &I12G Ex db 11 B Gb FTZUQ7ATEX0009U

meets the requirement of the EC-directive:

2014/34/EU
EC-Directive for Operation of Equipment in Potentially Explosive Atmospheres

and complies with the following harmonised standards in the version valid at sigature date:

Electrical apparatus for explosive gas atmospheres — General
requirements

Electrical apparatus for explosive gas atmospheres — Flameproof
enclosures "d"

EN60079-7:2016 "E'(I:'z'ctrlcal apparatus for explosive gas atmospheres — Increased safety

EN60079-11:2012 Electrical apparatus for explosive gas atmospheres — Intrinsic safety
Following notified bodies certificate the conform design of the equipment:

EN60079-0:2014

EN60079-1:2014

FTZU CZ-716 07 Ostrava Radvanice NB 1026: Qua!lty Sys‘?!m FTZUOSATEXQO1S,
Type examination certificates
TOV Austria

Services GMBH A-1230 Wien

NB 0408: Type examination certificates
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Furthermore they consistent with the EC-directive:
2014/30/EU (,,.EMV-directive®)

in consideration of the respective operating instructions, and the fulfilment of the Directive has been demonstrated by the
following standards:

EN 61000-6-2:2005 EN 61000-6-3:2007-01 + A1:2011-03
and are also consistent with the EC-directive:

2014/35/EU (,,Low-voltage-directive®)

in consideration of the respective operating instructions, and the fulfilment of the Directive has been demonstrated by the
following standards:

IEC 60204-1:2005 + A1:2008 EN 60529:1991 + A1:2000

Vienna, 25.03.2019 e e e e e e e
(location) (date) (Klaus Schiebel, general manager)
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4.20 Technical data

JP6

JP5

FL2

= JP3
FL1 | 0 4 g o

Figure 88: Control unit Figure 89: Logic-board

4.20.1 Binary outputs

COUNE. L e 8
POWET SUPPIY: e 24 VDC nominal
range: 11...35VDC
(either from internal or external)

Max voltage drop at setoutput: ... 1V

Output voltage at non-setoutput: ... <1V

Maximum current per output: ... 500 mA (short circuit proof)
Maximum permissible total current for all outputs: ...................... 4A

Fuse (Fuse FL2, see Figure 89, page 61): .......ccooviiiiiinn... 4 A slow

(Littelfuse 454 NANO? Slo-Blo®)

Binary outputs with external supply are separated from other controllers via optocouplers.

4.20.2 Binary inputs

COUNE: L 5
Nominal voltage: ....... ..o 24VDC
towards common ground
Voltage forinput set: ... ... >10V (8.5V typ.)
Voltage for input not set: ... <7V (8.5V typ.)
Maximum voltage: . .......o.iui i 30VDC
Current consumtion at 24 VDC: ... ... i 10.5mA typ.

Binary inputs are separated from other controllers via optocouplers.

"

: il

Ui ... Input voltage
li...Input current

li typ. [mA]

0 5 10 15 20 25 30
Ui [V]

Figure 90: Binary inputs, input characteristic
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Jumpers JP1 ...JP3 can be used to interconnect the binary inputs to groups with separate earths:

3
@ |
321

P2
0 |
321

P
o
321

Com IN1 IN2 IN3 IN4 o II;IS !
I | | I | |

| Com12 I IN1 | IN2 | Com45 | IN4 7|7 \1115
Figure 91: 5 inputs with same common Figure 92: 2 separated groups of 2 inputs with same
ground
Input IN3 is disabled.

)
3
0 |
el D)
321
P2
3
@ |
2o, CHN
321

3 4 5 6 7 8
T T T g T T

| Com1 | IN1 | Com3 | IN3 | Com5 | INS | Com123 I IN1 | IN2 | IN3 | Coms | IN5

7 8

P
O
321
P
O]
321

Figure 93: 3 separated inputs Figure 94: 3 inputs with same common and 1 separated
Inputs IN2 and IN4 are disabled. input.

Input IN4 is disabled.

JP2
JP3
o |
el O
321

3 4

JP1
a |
321

LG

—G

| Com1 | IN1 | Com345 | IN3 | IN4 | IN5

Figure 95: 1 separated input and 3 inputs with same com-
mon

Input IN2 is disabled.

Examples:

JP3
321
15
3

&
JP3
0 |
321
E
;

E
g
3

JP1
CEE e
321 (N
321

bN

<
———o0—"-
—
$—o0—
o=
——o—"

JP1
CEE  r2
321 (EN
321
————o—
—————o -
——
——
L——o—

Figure 96: 5 inputs with common = "-" using external 24V Figure 97: 5 inputs with common = "-" using internal 24V
(e.g. for dry contacts)
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gk y by

Comf1 IN1 Com3 IN3 | Com5 IN5

JP3
| DO
321
JP3
O
321

JP2
o |
321
P2
G
321

P
O]
321

JP1
DO
321

N

=

<
<‘+>

Figure 98: 3 separated inputs using 3 separated external  Figure 99: 3 separated inputs with common = "+" using ex-
24V ternal 24V

4.20.3 Analog inputs

Input 1: setpoint value

(070 7=T0 10 =T To = 0...25mA
ReSOIULION: .. 14 bit

A CUICY . ettt ettt ettt et et e e e 0.5%
Input resistance: ..... ... 60Q

Analog input 1 is electrically isolated from the rest of the electronic system.

Input 2: External actual value (only in combination with PID controller)

LO7H =101 =T To = 0...20.8mA
ReSOIULION: . 12 bit

A CUIACY . ettt ettt ettt et et et e e 0.5%

Input resistance: ... ... 120Q

Jumper JP6 can be used to switch analog input 2 from a passive input (default) to an input with internal 24 V power supply
(for 4...20mA, two-wire transmitters).

120R 120R
p-{ GNO f( i GND

+24V +24V

—G
—(
—C
—G

Figure 100: Passive input (default) Figure 101: Input with internal suppy (active input)

IMPORTANT: The analog input 2 is referenced to common of the electronic system and the auxiliary power
supply (see section 4.20.5).

4.20.4 Analog output

(@0 (=T 01 =TT = 0...20.8mA
Res0IUtioN: ... e 12 bit
ACCUIACY ettt ettt 0.5%

Max load: ... 600Q

The analog output is galvanically isolated from the rest of the electronic system.
Jumper JP4 can be used to switch the analog output from an active power source (default) to a current sink, allowing the
output to simulate a 4...20 mA, two-wire transmitter.
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+15V
ov
N ! ® 23 24 ” i « 23 24
T T T T
. + J+_24v
Figure 102: Current source Figure 103: Current sink

Ground potential is the potential of the control unit and the auxiliary supply (see chapter 4.20.5).

4.20.5 Auxiliary voltage input and output

Input voltage range (auxiliary voltage input): ...t 20...30VDC
Maximum current consumption (auxiliary voltage input): ................ 500 mA
Maximum current consumption in power-save mode ................... 120 mA
(auxiliary voltage input):
Output voltage (auxiliary voltage output): ...........oiiiiiiiiiin.... typ. 23V
Maximum output current (auxiliary voltage output): ..................... 200 mA
Resistance of common ground vs. earth: ........... ... ...l typ. 330kQ
Resistance of common ground vs. earth (floating version):.............. > 10MQ
Capacitance of common ground vs. earth: ...t typ. 100 nF
Maximum allowed voltage of common ground vs. earth: ............... max. 40 Vs
Fuse (Fuse FL1, see picture 89, page 61): ........coiviiiiiiiiinen... 1A slow

(Littelfuse 454 NANO? Slo-Blo®)

Ground potential is the common ground of the controller and the analog inputs and outputs.
The auxiliary voltage output can be set in menu P6.5 (see section 4.7.5, page 33).

The power-save mode is defined as follows:

o No power supply (the controller is powered exclusively through the 24 V auxiliary voltage input).
e The backlight of the LCD display switches off automatically.
o No additional hardware options included (Profibus Interface, DeviceNet interface, relay board, etc...).

e Binary outputs and the mA output are not enabled; when activating, the respective currents must be added to the
total current consumption.

4.20.6 Mechanical reversing starter

By default all phases of the motor are switched by a mechanical reversing contactor. The mechanical reversing contactor
is both electrically and mechanically interlocked to prevent unintented cross circuits.
Depending on the engine size results in the following assignments:

size Typ power of the motor (with 400V 3-phase current)
open-loop control closed-loop control
(operational mode S2) (operational mode S4)

mW4 K09 3kW 1,5kW
mW5 K12 5,56kW 3kW

mW?7 D18 7,5kW 5,5kW
mW11 D25 11kW 7,5kW
mW22 D38 22kW 11kW

The mechanical life (switching cycles) of the reversing starter can be roughly estimated with the help of the following
diagram and the rated current (motor current):
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Figure 104

IMPORTANT: These values apply to utilization category AC-3 (switching off during motor run) and not to uti-
lization category AC-4 (inching)! With AC-4, stressing by the high breaking current is substantially higher, so
the service life is considerably shorter. For this reason, inching (switch-off during motor start-up) should be
avoided with mechanical reversing contactors.

4.20.7 Electronical reversing starter

Optionally, the motor of the actuator is controlled by an electronic reversing contactor (thyristors). The electronic reversing
contactor switches two of the three motor phases. The control of the two directions of rotation is locked by hardware in
the electronic reversing contactor. Compared to conventional mechanical contactors there is no mechanical wear through
contact burning; in case of electronic reversing starters this feature increases the life and reliability of modulating actuators
with high switching frequency.

Attention: The third phase is not switched in the electronic reversing contactor and is therefore constantly on
the motor winding.

VORAGE raNGE: . e 48...480Vrms
CUMENE FANQE: . i 0,1...50Arms
transient overvoltage: ... ..o 720Vpk

max. Ptofthe fuse: ...t 2320A%s

lock time when changing direction:: ............coiiiiiiiii i, min. 100msec

4.20.8 Micro switch

Standard switch Flashing switch and Explosion-proof micro-switch:

T__ Lg (ochmsche Last) A Ly ohmashe Last)
.-- Ld (induktive Last — Ld (ohmsche Las
d (nduiive Last --- Lg (induktive Last)
]QH 7 I mech. Lek di
5 10 -
5 j b g
2 o — ~
107 mech. Lebensdauer 2 H—4 \\
11 6 N
5 sSINHT 1130V — 107 N hsov=
‘\ 5 AL N
2 -
o NN 250V~ 2 N
10 N 5 \
5 ) 10° H N
1380V~ 5 NN
\J ~ 1
2 T
250V,
10° 2 |
104
0102 05 1t 2 5 1016 I[A] \J» l |

0102 051 2 5 1016 jp

Figure 105: Load capacity diagram (63106) Figure 106: Load capacity diagram (83133)

Mech. sericelifeLg ................ 107 switching cycles L 7o
Permissible ambienttemp.......... -20...+85°C ';AeCh.' s%rlwce Igg L(tjt """""""" 1200 S""fgg!,’g’ cycles
Special models..................... -40...+125°C ermissiole amoienttemp........... Tt
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For the ohmic load capacity, cosp=1 shall apply. The inductive load capacity given is cosp=0,8 and/or L/R=5ms.

WARNING: the maximum switching current for micro switches with gold-plated contacts is 40 mA a
voltage of 24 V (ohmic load). If switching currents are too high, the goldplating will be destroyed.

4.20.9 Power supply

The internal supply of the SMARTCON control unit is made via the power connection. At 3-phase current a
neutral phase is not required. The following table shows the possible different voltage ranges of the control.

voltage (3-phase, standardrange): ................... ... 3 x 380, 400, 415, 440 VAC +/-10%
voltage (3-phase, onrequest): ... ..ot 3x110, 115, 120 VAC +/-10%
voltage (3-phase, onrequest): ...t 3 x 220, 230, 240 VAC +/-10%
voltage (3-phase, onrequest): .......ooiiii e 3 x 460, 480, 500, 525 VAC +/-10%
voltage (3-phase, onrequest): ... 3 x 575, 660, 690 VAC +/-10%
voltage (single-phase, onrequest): ... 110, 115, 120 VAC +/-10%

voltage (single-phase, onrequest): ...........coiiiiiiiiiiiiiiiiin... 220, 230, 240 VAC +/-10%
FrEQUENCY: .t 50/60Hz, +/-3Hz

idle power CONSUMPLION: . ...t max. 24W

For the supply voltage of the complete system (control unit and actuator) also the motor voltage must still be
considered (see actuator data and name plate)!

4.20.10 Connections
Size 1 (mechanical reversing starter mW4, mW5, mW7K and electronical reversing starter):

POWer / MOtOr: .. till 440V: Industrial plug with 6 pins, screw connection
16A, max. 2,5mm? , AWG14
from 460V: Industrial plug with 3+2 pins, screw connection
16A, max. 2,5mm? , AWG14
Control SigNals: . ... e Industrial plug with 24 pins, screw connection
16A, max. 2,5mm?, AWG14
optional crimp contacts are available

Size 2 (mechanic reversing starters mW7, mW11 and mW22):

Power / motor: .. ... Industrial plug with 4 pins, screw connection
80A, 1,5...16mm?
Control SigNals: ... Industrial plug with 24 pins, screw connection

16A, max. 2,5mm?, AWG14
optional crimp contacts for the control unit are available

Explosion-proof version:

POWET / MOtOr: . e terminals with screw connection
16A, 0,5...4mm?2, AWG20... AWG12
CoNntrol SIgNalS: ... terminals with screw connection

4A, 0,5...2,5mm?2, AWG20. .. AWG14

4.20.11 Miscellaneous

Ambient temperature:

On/Off ACIUAIONS: ..ottt -251t0 +70°C

Modulating actuators: ... -25 to +60°C

explosion-proof version: .............co i -20 to +40°C (acc. EN60079-0)
protection class:

standard actuators, size 1 1: ... .. i P67

standard actuators, Size 2: ...t e IP65

explosion-proof version: ....... ... IP65
COlOUN: ot RAL7030 (other colors on request)
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5 Additional instructions - SMARTCON control with frequency converter

5.1 General

The SMARTCON control unit with frequency converter is used for monitoring and controlling an actuator and provides the
interface between the operator, the control system and the actuator.

This version of the control unit is only available in control cassette design for separate mounting of the actuator.

The are 2 different versions, the standard CSC FU and explosion-proof CSCex FU control unti.

5.2 Dimensions, Mounting

_ﬁ \=_
= - M25x1,5
E (1) 3\ M32x1,5
| =] A M40x1 5 M32x1,5

o ~~—M25x1,5
o M20x1,5—H
M25x1,5—1
=)
connection
=
210
190 210
190
o 8| Lo
1 TR
R R
SCHIEBEL
ol ©® 1 @8 g g P
[Te]
/‘"‘\ S R €
( Il.a. "
[/
3 3 b
CSCFU CSCex FU

Figure 107: Dimensions

The control unit is designed to be mounted on a flat vertical wall in which a vertical orientation in accordance with the Figure
107. For mounting 6 boreholes (holes @9mm) are available at least the outer 4 must to be used.

With the explosion-proof version CSCexFU is to make sure that the cooling fins are not covered on the top and bottom of
the unit and allow air circulation is impeded.

5.3 Electrical connection
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5.3 Electrical connection

Work on the electrical system or equipment must be made in accordance with the applicable electrical engi-
neering rules only by a qualified electrician or by instructed persons under the direction and supervision of a

qualified electrician.
Relevant safety regulations (OVE EN 1).
Electric supply in a powered down state.

When working in hazardous areas the European Standards EN 60079-14 "Electrical installations in hazardous
areas" and EN 60079-17 must be observed "Inspection and maintenance of electrical installations in hazardous

areas".

Warnings located on the control unit:

ACHTUNG! Explosionsgefahr
ATTENTION! Explosion hazard
ATTENTION! Risque d’explosion

BHUIMAHMUE! Bspsisoonacno

Nur im spannungslosen Zustand 6ffnen
Switch off power before opening
Arréter avant 'ouverture
OTKJIIO‘{I/ITG IIMTaHue 1epe OTKPbITueM 1D:12991

ACHTUNG! Explosionsgefahr
ATTENTION! Explosion hazard
ATTENTION! Risque d’explosion

BHUMAHMHE! Bspssoonacuo

Nur im spannungslosen Zustand 6ffnen
Nach dem Abschalten 5 Minuten warten vor dem Offnen
Switch off power before opening
After de-energizing, delay 5 minutes before opening
Arréter avant I'ouverture
Aprés la coupure, attendre 5 minutes avant d’ouvrir
OTKJIIO‘II/IT(% InmTaHue nepes OTKpbITUeM 1D:13502
HO(iJI(‘,‘ BBIKJIIOYEHHU A 2K/1aTh 5 MHWH. IIOTOM BO3MO?KHO OTKPBITH

Check whether the system-side supply (voltage, frequency) with the motor data (refer to motor type plate)

matches.

The connection of the electrical wiring must be in accordance with the operating instructions for actuators including Smart-
consteuerung and the relevant connection diagram. This is in reporting or connection housing. The diagram can be ordered

quoting the serial number at SCHIEBEL.

Indicated on the nameplate of protection is only ensured if suitable cable glands are used, ie the protection of
the cable glands must be at least equal to the protection of his control, and the cable gland must be suitable
for the corresponding cable diameter. Unused cable entries must be fitted with suitable blanking screws may or

supplied blind screws can not be removed.

For controllers in EX version, the cable glands must additionally have an Ex "e" approval!

General it should be observed when mounting that not only the tightness of the cable gland for cable, but also the tightness

of the housing or cover part is guaranteed.

The corresponding manufacturer’s instructions must be observed!

68




Documentation for actuators type AB with integrated SMARTCON control unit - 200682
DM-ENGLISH-200682-1.00-2020.06.26 5.3 Electrical connection

Figure 108: Connection normal version
1... Connection cover customer connection, 2. . . metric screw (are sealed delivered with blind screws) M40x1,5,
3...M32x1,5, 4...M25x1,5, 5...Connector cover joint actuator, 6...M25x1,5, 7...M20x1,5, 8...connector
plate, 9. ..plug insert (for relay and bus board - option), 10...plug insert (for control cables), 11...plug insert
(for power supply)
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Figure 109: Connection Ex-version
1 ...connecting lid, 2 ... Terminal, 3 ... metric screw for customer connection (are delivered with blind

screws closed) M25x1.5, 4...M32x1.5, 5. .. metric screw for connection to the actuator M25x1.5, 6... M20x1.5,
7...external grounding

Depending on the order the following connection are possible:

¢ In standard design then connection of control signal and motor are made via plug (see Figure 108) with screw (In =
16A): The maximum conductor cross-section is 2,5mm?

e For (ex-design) or on sepcial order, the connection is made with terminals| (see Figure 109): The maximum conductor
cross-section for the control signals is 2.5 mm and 4mm? for the power connection
On order (or if required due to high currents) also larger terminals are used for the motor connection.

Furthermore, make sure it comes to no electrostatic discharges during follow-up. Please connect the grounding

screw first.

For controllers in explosion-proof design both the outer grounding (connection cross section 4 mm?) and the
ground lying in the terminal box must be connected.

On request there are additional pre-assembled connecting cable to the actuator available.

When using options such as Profibus the additional guidelines must be observed.
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5.3.1 Technical data, Fuses

Site, fuses and disconnect switches are required for short-circuit protection and for disconnecting the actuator.
According to the following tables, the following current values are valid and accordingly fuses must be dimen-
sioned.The fuses must be of the type gG for installation according to IEC.

Also the name plate data and the job documentation must be observed!

Power supply 1x 230V 50Hz

Type Frequency PK37 PK55 PK75 P1K1 P1K5 P2K2
Typische shaft power Pun[kW] 0,37 0,55 0,75 1,1 1,5 2,2
Input current ILn[A] 2,9 4.4 55 7,7 10,4 14,4
I max(60s) [A] 4,6 7,0 8,8 12,3 16,6 23,0
Max. Fuses IEC Typ gG [A] 20 20 20 20 20 20
power supply 3x 400V 50Hz
Type Frequency PK37 PK55 PK75 P1K1 P1K5
Typische shaft power Pun[kW] 0,55 0,75 1,1 2,2 4,0
Input current ILn[A] 1,2 1,7 2,2 3,0 3,7
I_max(60s) [A] 1,9 2,7 3,5 4.8 5,9
Max. Fuses IEC Typ gG [A] 10 10 10 20 20
Type Frequency P2K2 P3KO0 P4KO0 P5K5
Typische shaft power Pu.n[kW] 2,2 3 4 55
Input current ILn[A] 53 7,2 9,0 12
IL,MAX(GOS) [A] 8,5 11 ,5 14,4 1 9,2
Max. Fuses IEC Typ gG [A] 20 25 25 25

5.4 Settings and parameters

The setting and parameters are set in the context of the actuator according to the operating instructions for actuators with
SMARTCON control units.

5.5 Malfunctions

In case of a malfunction of the CSC FU or CSCex FU, please perform following checks:

Error Description Action
smartcon supplied with main power: Check the main power supply.
dark display If supply voltage is OK, check fuse C606f

Check the control voltage supply (terminal 1 (+) and 2 (-) on the control
plug or control terminals if the 24V DC are present

If OK check fuse C302b.

Check the voltage (terminal 13 (+) and 14 (-) on the control plug or

No binary outputs control terminals if the 24V DC are present

If OK check fuse C302a.

Chek the fuse C408

Smartcon supplied with 24V:
dark display

No power to the heating resistor in the
actuator

fuses can be changed as follows:
Note section 5.3, page 67!
Perform work only when the power is off!
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5.5.1 Fuse replacement for standard version CSC FU

C408

C407

Figure 110: Insurance-standard version

C606 f

Description Position application Type trigger value
. N Littelfuse 454 NANO?
FLA1 Logic 24V auxiliary supply Slo-Blo®trage 1 AT
. . Littelfuse 454 NANO?
FL2 Logic binary outputs Slo-Blo®trage 4 AT
safeguarding Littelfuse 454 NANO?
G407 supply supply Slo-Blo®trage 1AT
safeguarding Littelfuse 454 NANO?
C408 supply heating Slo-Blo®trage 500 mAT
C606 f connection tax insurance finely insurance 6,3x32 125 mAT
compartment

For the access to the internal fuses (C407 and C408) the housing upper part must be removed. Therefore it is necessary
to remove the actuator connector in order to access the underlying screw.
Furthermore, it should be noted that between the upper and lower part there is a cable connection which must not be
removed. For the work the upper part gently tilt to the side!
When refitting check seals and sealing surfaces. Seal the surfaces lightly with acid-free grease (eg Vaseline). Replace
cover and make sure that no wires are pinched.
Tighten screws evenly crosswise.
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5.5.2 Fuse replacement for explosion-proof CSCex FU

C408

C407

Figure 111: Fuse Ex-Version

Attention:
Pressure proof encapsulation! Before opening, check the absence of gas and if the unit is de-energj AA

Note signs on the device!

Handle cover and housing parts carefully.

Cleavage surfaces must not show any damage or contamination.

e Do not tilt the cover during assembly.

For the access to the internal fuses (C407 and C408 and C606f) the housing upper part must be removed.

Furthermore, it should be noted that between the upper and lower part there is a cable connection which must not be
removed. For the work the upper part gently tilt to the side!

When refitting check seals and sealing surfaces. Seal the surfaces lightly with acid-free grease (eg Vaseline). Replace
cover and make sure that no wires are pinched.

Tighten screws evenly crosswise.

5.5.3 Maintenance

Generally the unit is maintenance-free.

Should be opened in the course of repair work cover the sealing surfaces and seals for damage or condition to check and
if necessary replace.

It is recommended to annually conduct a visual inspection of the unit for mechanical damage that could affect the degree
of protection.

Specifically, the cable entries must be checked for tightness of the cable and condition of the seals.

At least every 5 years to check the seal of the connection cover on condition.
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5.5.4 Technical data

Product ...
Housingandcover .............coiiiiiiian...
Weight ... ..
Supply voltage (range) ........cooveiieienean..
Rated power (typical wave power) ...............
frequency range (Output) .............cooiiat.
Binary InfOutputs ..........cocoiiiiiii
Analog InfOutputs ........coiiiiiii
Auxiliary voltage input ............... ...l
Protection (EN 60529) ............coivivninn...
ambient temperature ......... ...
Type of protection ............. ...l
certificate number ....... ...l
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CSCFU CSCex FU
Aluminium, painted
max. 18 kg max. 22 kg
3phasig 380-440VAC +/-10%; 50, 60Hz
-1phasig: 220-240VAC +/-10%; 50, 60Hz
0,37 - 5,5 kW (1,5kW 1phasig)
5-50Hz (Speed ratio 1:10)
see instructions for actuators with SMARTCON control
see instructions for actuators with SMARTCON control
see instructions for actuators with SMARTCON control
IP67 IP65 (IP67)
-10° to + 60°C -10° to + 40°C
- Ex 112G EX de 1IBT4
- TUV-A 08ATEX0006
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6 Operating instructions for gears IW, MOW, MTW, IB and IS range

This manual contains important safety information. Please ensure it is thoroughly read and understood
before installing the gearbox.

This manual is produced to enable a competent person to install, operate, adjust and inspect Rotork
gearboxes. Only persons competent by virtue of their training or experience should install, maintain
and repair Rotork gearboxes.

WARNING: Gearbox may present an unbalanced load.

WARNING: With respect to handwheel operation of Rotork gearboxes, under no circumstances should
any additional lever device such as a wheel-key or wrench be applied to the handwheel in order to
develop more force when closing or opening the valve as this may cause damage to the valve and/or
gearbox or may cause the valve to become stuck in the seated/backseated position.

WARNING: Damage to protective coatings should be correctly rectified and may invalidate
warranty.

> BB P>

6.1 Introduction

Unless otherwise specified the gearbox is supplied assembled. In the case of 1 turn gearboxes, the gearbox stops have
been set to a nominal 90° open and close position.

The IW gearbox stops must be re-set for the stroke of the valve after combination installation.

>

6.2 Health and safety

Work undertaken must be carried out in accordance with the instructions in this and any other relevant manuals.

The user and those persons working on this equipment should be familiar with their responsibilities under any

statutory provisions relating to the Health and Safety of their workplace. Due consideration of additional hazards should be
taken when using the gearbox with other equipment. Should further information and guidance relating to the safe use of
the Rotork products be required, it will be provided on request.

The mechanical installation should be carried out as outlined in this manual and also in accordance with relevant standards
such as British Standard Codes of Practice. No inspection or repair should be undertaken unless it conforms to the
specific hazardous area certification requirements. For maintenance of the actuator, refer to the actuator installation and
maintenance manual.

WARNING: The gearbox enclosure materials may include cast iron, SG iron, carbon steel or stainless
steel.

6.3 Storage

If your gearbox cannot be installed immediately store it in a clean dry place until you are ready to install in situ.
Recommended storage temperature range: 0°C to 40°C (32°F — 104°F).
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6.4 Unpacking

Gearboxes are packed in a variety of configurations depending on size, type and quantity of the consignment.

It is the responsibility of the individual unpacking and handling the combination to carry out a risk assessment for the
supplied arrangement to ensure safe working. Refer to Section 6.5, page 76.

Packaging material used may include wood, cardboard, polyethylene and steel. Packaging should be recycled according
to local regulations.

6.5 Handling

Individual weights for gearboxes are recorded on their respective nameplates

Only trained and experienced personnel should carry out handling. At all times, safe handling must
be ensured.

Each combination must be assessed to identify all risks associated with handling.

The gearboxes must be fully supported until full valve shaft/stem engagement is achieved and the gearbox is
secured to the valve flange.

Once connected to the valve, each assembly must be assessed on an individual basis for safe handling/lifting.
Never lift the complete combination-valve assembly via the gearbox.

If it is necessary to lift the gearbox using lifting equipment, certified soft slings are recommended. Damage to
protective coatings should be correctly rectified and may invalidate warranty.

6.6 Installation & maintenance of worm combinations

6.6.1 Output sleeve removal, machining and refitting

Gearbox sizes IW12 to IW16 have an output which is directly machined as specified with the order. All other worm gearbox
combinations have a removable output sleeve (1) (see Figure 112).

W, Mo (A)—= (&) umw

T %

Figure 113

Figure 112: 1... Output Sleeve,2... O-rings, 3...Indicator cover,
4...Serrated Washers, 5. .. Retaining Screws

Important Notes for figurename 113

A: The surfaces marked ,A" are sealing faces and must not be damaged.

B: The surfaces marked ,B" can be used for chucking the output sleeve for machining.

C: To remove the output sleeve from the gearbox, a force may have to be applied to the face marked ,C" of the output
sleeve.

D: It is recomended to apply silicon sealant to the face marked ,D" when fittig the indicator plate.
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Unless specifically requested at the ordering stage, the output sleeve will be supplied blank and must be machined to
suit the valve shaft. The sleeve can be easily removed from the top of the gearbox by first removing the output sleeve
retaining screws (5) The screws are either serrated under their heads or are fitted with serrated washers (4) then remove
the indicator/cover plate (3)

T A

O

)

Figure 114: 6... O-Ring, 7... O-RING

O-rings (6) and (7) are to be inspected for damage, greased and properly seated before refitting the output sleeve. If the
O-ring is damaged then it should be replaced prior to fitting the output sleeve.

WARNING: Removing the retaining screws will result in the loss of control of the valve.

O rings (2) are used to seal the indicator plate, output sleeve and retaining screws. Upon final installation

on the valve, screws (5) must be tightened to the correct torque figures as shown on the label on the underside of the
indicator/cover plate.

Figure 112 shows the removal of the output sleeve from the gearbox. See Figure 112 for removing the output sleeve without
damaging the sealing faces.

Before refitting the output sleeve after machining, check that the surfaces marked ‘A’ in Figure 113 are not damaged. Dam-
aged surfaces can break the gearbox seals and cause water ingress or grease leakage. Applying a thin layer of grease to
the faces marked ‘A’ will make refitting of the sleeve easier.

As detailed in Figure 112 and Figure 113, it is recommended that silicon sealant is applied to face ‘D’ to seal the indica-
tor/cover plate to the output sleeve. Taking care not to apply sealant to the o rings (2) or the sealing faces of the o rings.

Before re-assembly, clean and de-grease the top face of the output sleeve, underside of the indicator/cover plate, and
the socket head cap screws. Make a note of the tightening torque required for the output sleeve screws on the label on the
underside of the indicator plate. Insert the screws and washers into the holes in the indicator/cover plate, as per Figure
112.
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Figure 115: 1...2 PART WASHER,2. .. INDICATOR PLATE, 3...O-RING

It is essential to fit the two part washers the correct way round with the cam faces of the washers joining. Place the o rings
over the screw threads and against the indicator plate.

Apply a thin coat of silicon sealant to the top face of the output sleeve. Place the indicator on the output sleeve, with the
indicator pointer in the correct orientation if applicable. Engage each screw through the indicator and output sleeve into the
tappings in the gear quadrant. Fasten the screws evenly. As the screws start to tighten, press down on the indicator plate
to extrude any excess sealant. Wipe away the excess. Tighten each screw to the recommended torque previously noted.
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WARNING: It is absolutely essential to assemble and torque tighten the screws immediately after the
sealant is applied to the indicator/cover plate and screws. Any delay will allow the sealant to start to
cure. This will result in a flexible joint being formed between the output sleeve and indicator/cover
plate. This joint would relax over time, allowing the screws to loosen.

6.6.2 Mounting to the valve

WARNING: Ensure the valve is fully supported and capable of accepting increased weight and change
of centre of gravity resulting from the addition of the gearbox combination.

If the gearbox has been supplied with a handwheel, it is recommended that this be fitted to the gearbox before mount-
ing onto the valve. This will make it easier to rotate the gearing to pick up on the valve stem, either key, flats or square.

1. Ensure gearbox output is in the same relative position as the valve shaft (open or closed). Gearbox output position
can be moved by rotating the input shaft or turning the actuator handwheel.

2. Apply a ring of silicone sealant around the mounting face of the flange, the ring should be at the same radius from
the shaft as the bolt holes Apply small rings of sealant around each of the bolt holes to completely seal the faces
(see Figure 116).

Silicone sealant path

Important Note forFigure 116

D: If is recomended that the flanges be sealed

on assembly with silicon sealant. The face

marked ,,D" on Figure 116 shows where sealant can be
applied to the valve mounting flange

Figure 116: Valve Mounting Flange

3. Align gearbox baseplate flange square and parallel to valve flange (see Figure 116), It is recommended that flanges
be sealed on assembly with silicon sealant. Grease the output sleeve and the valve shaft.

4. Engage gearbox output sleeve on to valve shaft ensuring valve shaft keyway, square etc is in alignment (if necessary
rotate output sleeve— refer to 1)

5. It is essential that the gearbox baseplate is flush with the valve bonnet flange before the mounting screws are tight-
ened. Mounting screws or studs/nuts must be high tensile steel (grade 8.8 or higher). Firmly tighten down fixings
onto the valve flange to the torque required. See capter 6.9.1, page 86.
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6.6.3 Baseplate Thread Depths

Gearbox Base Min Tap Depth Max Drill Depth

F/FA10, F/IFA12 18 21
IW3/MOW3 F/FA14 18 21
F/IFA16 24 27
F/FA12, FIFA14 16 18

IW4 / MOWA4
F/FA16 30 34
F/FA14, FIFA16 16 20
IW5 /IW52 / MOW5 F/FA25 16 20
F/FA25 30 34
F/FA16, F/IFA25 16 26
IW6 / W62 / IW63 / MOW6 F/FA16, F/FA25, F/IFA30 20 26
F/FA30 30 34
F/FA16, F/IFA30 24 28
IW7 /IW72 / MOW7 F/FA30 24 28
F/FA35 30 40
F/FA25, F/IFA30, F/FA35, F/FA40 30 36
IW8 /1wW82 / MOW8 F/IFA25, F/FA30, F/IFA35 30 36
F/FA40, F/IFA48 36 46
F/FA30, F/FA35, F/IFA40 30-36 44
IW9 / MOW9 F/FA30, F/FA35, F/IFA40 25-36 46
F/FA40, F/IFA48 36 44

F/FA35, F/IFA40 30-36 41-46

IW10 / MOW10 F/FA48 36 46
F/FAB0 36 46
W11/ IW11BB / IW115 / F/FA35, F/IFA40, F/IFA48 36 39
IW115BB / MOW11 F/FAB0 36 39
F/FA40, F/FA48, F/IFAB0 38 48

W12 /1W13
F/FA48, F/IFA60 38 48

6.6.4 Setting the gearbox stops to suit the valve (IW and MOW Only)

This procedure should be carried out by the valvemaker/supplier and should be done when the valve opening and closing
operations can be visibly checked. Once installed within the pipe the stops should not be altered without the authorisation

of the valvemaker/supplier.

The gearbox stops are factory set but require adjusting for optimum valve performance. If an actuator is to be used to
operate the gearbox, then the mating faces between the gearbox input flange and the actuator output must be sealed prior
to assembly using a ring of silicone sealant applied at the same radius as the bolt holes, a small ring of sealant should be
applied around each bolt hole to completely seal the faces (see Figure 116). The actuator limit and torque switch settings
should be set up according to the actuator manufacturer’'s recommendations. The gearbox open & closed stop screws

should then be set. (see Figure 117).
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Figure 117: Setting stop bolts

Close the valve, using the actuator where applicable. Use the indicator plate (3) pointer as an indication of position.
Loosen the lock nuts (7) and turn the stop screws out approximately 3 complete turns, apply a small amount of silicone
sealant to the threads where the screws meet the gearcase. Wind the gearbox closed position stop screw (8) into the
gearbox quadrant (6). Back the screw off one turn, then tighten the lock-nut (7) to secure the stop screw. Open the valve
with the actuator, and then repeat the process with the open position stop screw. If the stop screws are re-adjusted at a
later date then silicone sealant must be re-applied.

Note — movement between baseplate (10) and gearcase (9) can occur when operating at near rated torques. It is rec-

ommended that regular maintenance occurs to verify baseplate screws (11) are correctly torqued.

6.6.5 Worm combination maintenance

Under normal operating conditions, no maintenance is required for the gearbox. Should the valve be taken out of service
for overhaul, the gearbox baseplate may be removed and the lubricant changed using one of the following greases. The
baseplate must be sealed using silicone sealant on re-assembly, unless fitted with o-rings. All o rings should be renewed.

Gearbox Manufacturer Name Temperature Range
IW Fuchs Renolit CL-X2 -60°C bis + 120°C
MOW Fuchs Renolit LST 0 -20°C bis + 120°C
MTW Fuchs Renolit EPLITH 00 -10°C bis + 120°C

An equivalent extreme pressure lubricant may be used. For extreme temperature applications, please consult Rotork Gears

6.7 Installation & maintenance for multi-turn IB & IS combinations

6.7.1 Output sleeve removal, machining and refitting

IB and IS range of gearboxes have a removable output sleeve. Unless specifically requested at the ordering stage, the
output sleeve will be supplied blank and must be machined to suit the valve stem/shaft. Before refitting the output sleeve
after machining, check that the surfaces marked ‘A’ in Figure 118 are not damaged.

Damaged surfaces can break the gearbox seals or bearings and cause water ingress or grease leakage.
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Important notes for Figure 118

A: The surfaces marked ,A" are sealing faces

and must not be damaged.

B: The surfaces marked ,B" can be used for chucking the
output sleeve for machining.

C: To remove the output sleeve from the gearbox, a force may
have to be applied to the face marked ,,C" of the output sleeve.

Figure 118: Ventilbefestigungsflansch
Applying a thin layer of grease to the faces marked ‘A’ will make refitting of the sleeve easier.

See Figure 119: Note that the output sleeve arrangement is identical for IB and IS gearboxes. The sleeve (14) can be
easily removed from the gearbox by first removing the loose piece spigot ring (15) from the baseplate (16). A slight force
may have to be applied to the face marked ‘C’ to assist in removing the sleeve.

WARNING: It is imperative that the thrust bearings in the output are fitted correctly, along with the out-
put sleeve and the spigot ring. That is: the needle thrust bearings MUST have a thrust washer (12)
at each side of the needle race (13). A bearing / washer assembly MUST be fitted at each side of the
output sleeve thrust shoulder. All thrust elements and bearing cavities must be packed with grease of the correct

specification.

The output sleeves are splined and may have to be rotated slightly to engage with the mating spline in the output gear.

BASEPLATE

16}
g THRUST WASHER

12
NEEDLE RACE

2.ITHF{U\‘EFT WASHER

l-M.oUTPUT SLEEVE
/= .~ THRUST WASHER

" NEEDLE RACE
13/ THRUST WASHER

{ ,15. , SPIGOT RING

-~ = WASHER
(18}

‘%_ 19 \ NUT

Figure 119: IS Gearbox Output Sleeve Assembly
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6.7.2 Mounting to the valve

WARNING: Ensure the valve is fully supported and capable of accepting increased weight and change
of centre of gravity resulting from the addition of the actuator-gearbox combination. The recommended
maximum unsupported length for cover tubes is shown in table A.

WARNING: We recommend fitting a nut (19) and washer (18) fixture into the base of the gearbox as
demonstrated in Fig 6 and Fig 6A. Note that the washers must overlap the spigot ring (15). This will
stop the output sleeve assembly from becoming detached from the main body. The bolts and washers
are not supplied by Rotork Gears.

. SPIGOT RING

':-_1_5__-- . OUTPUT SLEEVE
“ (14 )

13 \WASHER

- NuT
19)

~~WASHER (49)
~~ NUT

Figure 120: IS Gearbox With Nut and Washer Fixture

If the gearbox has been supplied with a handwheel, it is recommended that this be fitted to the gearbox before mounting
onto the valve. This will make it easier to rotate the gearing to pick up the valve stem, key, thread or spline location.

WARNING: Threaded stems should be thoroughly greased before fitting the output sleeve.

Gearboxes IB2 to IB7 and I1S2 to 1S6

1. Ensure the machined output sleeve assembly is correctly assembled into the gearbox (see Figure 119).

2. Align combination gearbox baseplate flange square and parallel to valve flange. It is recommended that flanges be
sealed on assembly with silicon sealant (see Figure 116).

3. Line up the machined output sleeve to the valve shaft. For non-rising stem valves (keyed shaft etc) engage fully (if
necessary rotate output sleeve to align keyways). Lower the gearbox onto the valve flange, align mounting holes and
secure using screws or studs with a minimum tensile strength of 800 N/mm?2. Firmly tighten down fixings onto the
valve flange to the torque required. See capter 6.9.1, page 86.

4. For rising stem valves (threaded stem) rotate handwheel in the direction required to screw the output sleeve onto the
threaded valve stem (anticlockwise for a left hand stem thread). Continue to rotate the actuator handwheel to ensure
combination gearbox assembly is fully screwed down on to the valve flange and the valve is partially open. Align
mounting base holes and secure using screws or studs with a minimum tensile strength of 800 N/mm?2. Firmly tighten
down fixings onto the valve flange to the torque required. See capter 6.9.1, Seite 86.

5. For rising stem valves, a cover tube to protect the stem must be fitted. WARNING: Do not pack the cover tube with
grease as this can lead to pressure build up in the cover. or bolt the tube into the gearbox with a suitable sealant
to prevent water ingress.
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6. Cover tubes are extensions to the gearcasing and damage to the cover tubes can cause damage to the gearcase. It
is essential that cover tubes are protected or supported to avoid side loads due to the environment or the application.
See Table A below.

7. When an actuator is being installed to the input of the gearbox, it is important to apply a ring of silicone sealant
between the mating faces prior to assembly (see Figure 116).

Gearboxes IB8 to IB13 and IS7 to IS13, IS15 and IS17

It is recommended that the machined output sleeve assembly is assembled on the valve stem/shaft first and then the
actuator-gearbox combination lowered to locate on the output sleeve assembly (see Figure 121 and 122 for assembly
details).

THRUST WASHER (12)

NEEDLE RACE (13)
THRUST WASHER @
OUTPUT SLEEVE @

THRUST WASHER
NEEDLE RACE

THRUST WASHER (12)

SPIGOTRING (15)

VALVE FLANGE @

Figure 122: Valve Stem Assembled

Figure 121: Valve Stem Assembly

1. Fit the machined output sleeve (14), thrust bearings (12 and 13) and baseplate spigot ring (15) on the valve shaft as
shown in the Figure 121. Bearings should be greased with the appropriate grease. Grease the output sleeve and
valve stem/shaft. Note that the spigot ring has an internal and external seal that should also be greased. See step 2
for further instructions.

Gearboxes IB14 and 1S14, 1S16, and 1S18-1S21

- HOUSING WASHER:
Washer with largest diameter

__— SHAFT WASHER:
Washer with smallest diameter

FACES WITH
MARKINGS
MUST be away
from cylindrical
roller bearings

HOUSING WASHER:
Washer with largest diametcr_

Figure 123: Valve Stem Assembled
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For gearboxes with cylindrical roller bearings or gearboxes IB14 and 1S14, 1S16, and IS18-1S21 It is recommended that the
machined output sleeve assembly is assembled on the valve stem/shaft first and then the actuator-gearbox combination
lowered to locate on the output sleeve assembly. See Figure 123 for assembly details.

1.

Fit as follows; Spigot ring, housing washer (largest outside diameter), bearing, shaft washer (smallest outside diame-
ter), output sleeve, shaft waster (smallest outside diameter), bearing then finally the housing washer (largest outside
diameter) on to the valve shaft as shown in the Figure 123 below. The washer faces that are either chamfered or
have markings MUST face AWAY from the bearings to decrease wear on the bearing. Bearings should be greased
with the appropriate grease. Grease the output sleeve and valve stem/shaft. Note that the spigot ring has an internal
and external seal that should also be greased. See step 2 for further instructions.

For IB8 to IB14 and IS7 to 1S21 Gearboxes

. It is recommended that flanges be sealed on assembly with silicon sealant. The face marked ‘D’ on Figure 122 and

Figure 116 shows where sealant can be applied.
Lower the gearbox onto the assembled output sleeve assembly, taking care that the splines do not get damaged.

. For valves with keyed shafts (non-rising as shown in Figure 121 and 122), align base mounting holes and secure

using screws or studs with a minimum tensile strength of 800 N/mm?.

For valves with screwed stems (rising stem), rotate the handwheel to ensure gearbox assembily is fully screwed down
on to the valve flange. Continue to turn to partially open the valve. Align mounting base holes and secure using
screws or studs with a minimum tensile strength of 800 N/mm?. Firmly tighten down fixings onto the valve flange to
the torque required. See capter 6.9.1, page 86.

. Forrising stem valves, a cover tube to protect the stem must be fitted. WARNING: Do not pack the cover tube with

grease as this can lead to pressure build up in the cover. Screw or bolt the tube into the gearbox with a suitable
sealant to prevent water ingress.

. Cover tubes are extensions to the gearcasing and damage to the cover tubes can cause damage to the gearcase. It

is essential that cover tubes are protected or supported to avoid side loads due to the environment or the application.
See Table A below.

Table A
Gearbox Maximum unsupported tube length
IB2 bis IB5, 1S2 bis IS5 2,0 m (6.6ft)
IB6 bis IB7, IS6 bis IS7 2,8m (9.2ft)
IB8 bis 1B9, 1S8 bis 1S9 3,0m (9.8ft)
IB10 bis IB14, IS10 bis 1S20 5,0m (16.4ft)
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Maintenance instructions for IB & IS gear operators
All gear cavities are lubricated for life with Fuchs Renolit CL-X2 grease. Under normal operating conditions, no mainte-

nance is required for the gearbox but should the valve be taken out of service for overhaul, the gearbox baseplate may
be removed and the grease changed using the following recommended lubricant. The baseplate must be sealed using
silicone sealant on re-assembly, unless fitted with an O ring. All O rings should be renewed.

NB.: All thrust elements and bearing cavities must be re-greased and refitted in the correct order.

Manufacturer Name Temperature Range
Fuchs Renolit CL-X2 -60°C bis + 120°C

An equivalent extreme pressure lubricant may be used. For extreme temperature applications, please consult the factory.

6.8 Paint repair procedure

If paint repair is required, the following procedure should be followed:

1. Clean surface using solvent if necessary.
2. Rinse surface with clean fresh water to remove any foreign matter and traces of solvent.

3. Abrade area using wet and dry sandpaper, or power sander, feather edges of sound intact paint around damaged
area by 2.5 cm

4. Apply paint system as per originally applied to unit ensuring that dft limits are met and time is allowed for each coat
to cure. All as per the paint manufacturer’s data sheets.

Ambient Conditions - No cleaning or coating application shall be undertaken if:
e The relative humidity is more than 85%
e The metal temperature is less than 3°C above the dew point.

e The ambient conditions are outside those stated in the paint manufacturer’s data sheet for each coating.

e Coatings shall only be applied or cured at ambient and steel temperatures above 10°C or otherwise recommended
by paint supplier.

6.9 Reference
6.9.1 Recommended tightening torques for mounting the gearbox to the valve

Gearbox to valve fixing must conform to Material Specification ISO Class 8.8, yield strength 628N/mm? to use Table below.

Britisches Drehmoment Metrisches Drehmoment
MaR Nm Ibs/ft MaR Nm Ibs/ft
(Sechskant) (Sechskant)

3/8" 34 25 M5 5 4

7/16" 55 40 M6 9 6
" 83 61 M8 21 15

9/16" 120 89 M10 41 30
5/8" 166 122 M12 71 53
3" 291 215 M16 177 131
7/8" 469 346 M20 346 255

1 702 518 M24 598 441

1 Va" 1403 1035 M30 1189 877
17" 2441 1800 M36 2079 1533
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6.10 Handwheel Types

6.10 Handwheel Types

Handwheel Type - weight Kgs (Ibs)
o cb PS SG .S F
Size in mm (casted) (pressed (Steel (Stainless (Steel
steel) welded) steel) welded)
50 0.11 (0.24) - - - -
75 0.21 (0.46) - - - -
100 0.32 (0.71) | 0.15(0.33) - - -
125 0.54 (1.19) | 0.2 (0.44) - - -
150 - - 1(2.20) 0.4 (0.88) -
160 - 0.35(0.77) - - -
200 1(2.20) 0.75 (1.65) 1.35 (2.98) 1(2.20) 1(2.20)
250 - 1.5 (3.31) 1.4 (3.09) - -
300 - - 1.8 (3.97) - 1.5(3.31)
315 - 2(4.41) - - -
350 - - 2.3 (5.07) 1.5(3.31) -
400 - 3.5(7.72) 2.8 (6.17) - 2.2 (4.85)
450 - - 3(6.61) - -
500 - - 3.5(7.72) - 3(6.61)
600 - - 4.5(9.92) - 3.2 (7.05)
700 - - 5(11.02) - 5.5(12.13)
800 - - 5.5(12.13) - 6.6 (14.55)
900 - - 6 (13.23) - 7.2 (15.87)
1000 - - - - 8.4 (18.52)
1100 - - - - 9.4 (20.72)
1200 - - - - 10.27 (22.64)
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7 Data sheet for the 83106 and 83133 Micro-Switches SEC-DS-GERMAN-MIKROSCH-V2.00-2012.07.17

7.1 Underlying principle

The switch is a dual interuppting change-over switch.
WARNING: The two switching circuits of the micro-switch can only be used for switching identical

potential!!!
3 £ a av, 2 4
1 =R

Figure 125: Switch symbol

[N}

Figure 124: Underlying principle

7.2 Dimensions:

B 44,5 _ .25 12,7
32 _ 12,6 A
(D~ () = ¢ :
‘ © = =l a9
@) o -
H ' i [ '
6,2 13_ _ 2,8 T
Figure 126: Standard switch Figure 127: Flashing switch Figure 128: Explosion-proof
(83106) (83133) switch(83133)
7.3 Load Capacity
Standard switch Flashing switch and Explosion-proof micro-switch:
T__ Lq (ochmsche Last) A La (ohmsche Last)
--- La (induktive Last) . LZ (induktive Last)
10® 7 [ mech. Lek
10" = S
5 s[5
1027 mech. Lebensdauer o 4 :‘_\
5 N . 30V 108 [ — N \\\ “#:Hsov=
o NN 250V~ 2
10 N { 5 N\
s X Jasov " \
s ~ 5 \
2
105 > H 250V,
104 l |

0102 06 1 2 5 1016 VI[A] >
0102 05 1 2 5 1016 p

Figure 129: Load capacity diagram (83106) Figure 130: Load capacity diagram (83133)

Mech. serice lifeLy ................ 107 switching cycles L 7o
Permissible ambient temp .......... -20...+85°C ';,AeCh.' s'ebrlwce lg.e L(:t """""""" 12(,)0 sw;tgglré; cycles
Special models..................... -40...+125°C ermissible amoient temp............ T

For the ohmic load capacity, cosp=1 shall apply. The inductive load capacity given is cosp=0,8 and/or L/R=5ms.

WARNING: the maximum switching current for micro switches with gold-plated contacts is 40 mA a
voltage of 24 V (ohmic load). If switching currents are too high, the goldplating will be destroyed.
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SEC-DS-ENGLISH-TEMPFUE-V2.00-2012.07.17

8 Technical Data Sheet for the Temperature Sensors (PTC-Sensors)

8.1 General

The temperature sensors can built into the windings of the actuator motor (according to DIN 44081/82 Standard). The
individual temperature sensors are serially and internally connected within the motor. The temperature sensors require a
tripping unit for evaluation. If the winding temperature of the motor exceeds a certain value, as determined by its insulation
class, the resistance of the temperature sensor will increase markedly (see Figure 131, at Syar). This increase in resistance
is evaluated by the tripping unit. By incorporating the tripping unit into the motor drive, the motor will be protected from an
excessive increase in temperature due to overload.

8.2 Characteristic Line

Rprc
k2
100+
1071 Rerc:f(Pprc)
4000 '\}NAT +15K

-20°C

Figure 131: Characteristic line of the temperature sensor (PTC)

The characteristic line of the temperature sensor refers to a maximum testing voltage of 2,5V!

8.3 Technical Data

Highest permissible voltage ... 25V
recommended operationvoltage ............ooiiiiiii i 690mwW
Testing voltage (litz wire against insulation) .....................oooiat 2,5kV

CAUTION: The temperature sensor’s own increase in temperature influences the thermal response. This is why only high-
impedance measuring devices with a low power loss in the measuring circuit should be used for evaluation and monitoring
purposes.

NOTE: At room temperature, the resistance of the temperature sensors in use with a three-phase motor (three sensors in
series) usually amounts to about 200Q).

89



Documentation for actuators type AB with integrated SMARTCON control unit - 200682
9.3 Description of the Input and Output Data DM-ENGLISH-200682-1.00-2020.06.26

SEC-DS-ENGLISH-HART-V1.00-2018.12.05

9 HART Additional Board for SMARTCON Control

9.1 General

When ordering an actuator, HART (Highway Adressable Remote Transducer) is one of many possible fieldbus interfaces
available for SCHIEBEL actuators of the ACTUSMART and SMARTCON series. The decision about the communication
interface of the actuator should be decided before setting an order for an actuator. Although retro fitting is possible, it might
require a series of costly adjustments and should only be performed by SCHIEBEL service technicians or equally skilled
third parties.

HART is a bi-directional communication protocol that provides data access between intelligent field instruments and host
systems. Standard 4-20mA wiring practices assure reliable communication. (for further information visit https://fieldcommgroup.org/technc

The setpoint connection is also for the HART communication. The setpoint can be either changed analog or over the HART
communication.

A DTM (Devices Type Manager) for the PACTware™ will be provided.

9.2 Commissioning

The HART interface of a SCHIEBEL actuator is already placed upon delivery, no further actions are required.

All necessary files for the Master-Set up can be downloaded at http://actuators.schiebel.com.

If HART is activated the following menue points will be added to your control unit (ACTUSMART, SMARTCON).

Menu ltem Subitem Options Explanation/Comments
P15.1 HART HART 0: disabled HART disabled
1: enabled HART is enabled
. HART is enabled, regular writing on command and
2: enabled + i .
setpoint is monitored.
Monitoring of the toggle bit transmitted from the master
(bit 7 in the command). With a bus watchdog time set,
. 0,0-60,0s this bit has to toggle within that time; otherwise there is a
P15.2 HART Watchdogtime {0,0s} bus watchdog error. At 0.0 s the watchdog function is
disabled, in which case toggling of the toggle bit may be
omitted
. . The setpoint is specified via HART (only relevant when
P15.3 HART Setpoint Source 0: Standard the positioner is enabled)
1: Analog The setpoint is specified by the analogue signal (only

relevant when the positioner is enabled)
With a fault-free bus, the setpoint is specified via the
2: Bus/Analog HART. With a bus error, the analogue value is switched to
(only relevant when the positioner is enabled)

The setpoint is specified via HART (only relevant when the positioner is enabled)

9.3 Description of the Input and Output Data
9.3.1 Output data (slave to master)

9.3.1.1 Primary Value:

Setpoint input value: 0,0...100,0%
The readback of the setpoint value

9.3.1.2 Secondary Value:
Actual position: 0,0...100,0%
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9.3 Description of the Input and Output Data

9.3.1.3 Tertiary Value:

Actual torque value: -200,0% . .. +200,0%

9.3.1.4 Quaternary Value:

Actual external value: 0,0 ...100,0%

9.3.1.5 Extended Status:

Status: Bitfield

Structure:
Bitnr.: | Funktion: Beschreibung:
Bit=0 [Bit=1

0 READY - Actuator is ready

1 END LIMIT OPEN i End .pos.ition OPEN reached (taking into account the type of command
termination (torque-or tracel-dependent))
End position CLOSED reached (taking into account the type of

2 END LIMIT CLOSE | - command termination (torque-or tracel-dependent))

3 TRAVEL OPEN i Travel end posi?ion.OPEN reach.ed (not taking intq accoun.t the type of
command termination (only straightforward travel information))

4 TRAVEL CLOSE i Travel end posiFion'CLOSE reaghed (not taking inFo accoulnt the type of
command termination (only straightforward travel information)))

5 TORQUE OPEN - Cut-out torque in OPEN direction has been exceeded

6 TORQUE CLOSE - Cut-out torque in CLOSE direction has been exceeded

7 MOTORTEMP. - Motor temperature sensor has responded (overtemp.)

8 OPENING - The actuator is operating by motor OPEN

9 CLOSING - The actuator is operating by motor CLOSE

10 LOCAL - Selector switch in position LOCAL

11 REMOTE - Selector switch in position REMOTE
Locking OPEN is active. OPEN command is queued with the highest

12 LOCK OPEN - priority and will not be locked even in the end POSITION (see
command for bits 10 an 12)
Locking CLOSE is active. CLOSE command is queued with the highest

13 LOCK CLOSE - priority and will not be locked even in the end Position (see command
for bits 10 an 12)

14 LIVEBIT 1 Livebit 1 togglees every second

15 LIVEBIT 2 Livebit 2 is the copy from the watchdog toogle bit (see command bit 7)

9.3.2 Modules for the input data (data from master to slave)

9.3.2.1 Command:

Command: Bitfield

Structure:
Bit no.: | Function: Description:
Bit=0 [Bit=1
0 OPEN - OPEN command in REMOTE mode
1 CLOSE - CLOSE command in REMOTE mode
2 STOP - STOP command in REMOTE mode
3 NOT-AUF - EMERGENCY OPEN command in LOCAL & REMOTE modes
4 NOT-zU - EMERGENCY CLOSE command in LOCAL & REMOTE modes
BLOCK drive in LOCAL & REMOTE modes. The drive is not operable
5 BLOCK - either via the selector switch locally nor via commands by REMOTE nor
HART.
6 CONTROL INHIBIT |- CONTROL INHIBIT in REMOTE mode Engagement of the positioner is
suppressed
Toggle bit from the master for bus watchdog monitoring
7 WATCHDOG With bus watchdog time set, the bit has to toggle within this time; otherwise
there is a bus error.
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OPEN command with self-retention in REMOTE mode
8 OPEN-SH - jettison with STOP
9 CLOSE-SH i CLOSE command with self-retention in REMOTE mode

jettison with STOP
Trigger locking OPEN (in LOCAL and REMOTE modes)
the drive runs OPEN with highest priority, the command continues to
queue internally even after reaching the OPEN end position.
Jettison only with LOCKING OFF, supply off or OFF mode
Trigger locking CLOSED (in LOCAL and REMOTE modes)
the drive runs CLOSED with highest priority, the command continues to
queue internally even after reaching the CLOSED end position.
Jettison only with LOCKING OFF, supply off or OFF mode
12 LOCKING OFF - Jettison locking

BLOCK drive in LOCAL mode
13 BLOCK LOCAL i The drive is not operable via the selector switch locally
14 FAILSAFE - Trigger the failsafe unit (if there is one)
15 OVERRIDE - Binary inputs are not processed

10 LOCKING- OPEN -

11 LOCKING- CLOSE |-

9.3.2.2 Setpoint:

Setpoint: 0,0...100,0%
The setpoint value will only be used if the parameter P15.3 (Setpoint source) is set to 0 or 2.
If the mentioned parameter is set to 1 or 2 during a malefunction the analogsignal will be used as setpoint.
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SEC-DS-ENGLISH-RP4A-V2.00-2012.07.17

10 Relay board RP4A for SMARTCON control

10.1 General

The additional relay board RP4A extends the SMARTCON control unit with 4 output relays.

The additional relay board RP4A is a hardware option and should be ordered in combination with the SMARTCON control
unit.

A later installation is possible.

The additional relay board RP4A is mounted below the logic board of the SMARTCON control unit.

10.2 Relay configuration

The outputs contacts of the four relays are separated from each other. the relays R1 and R2 have changeover contacts,
the relays R3 and R4 habe normally open contacts.

b 1 [T

Figure 132: Relay configuration

10.3 Technical data

Relais:
Max. switching voltage:............. 230V AC/DC
Max. switching current:............. 2A resistive
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SEC-SP-ENGLISH-CSC-V1.2-V1.00-2015.06.15

11 Spare part list for SMARTCON control unit in standard design

11.1 Version with mechanical reversing contactors

SET[ Dichtungssatz

cs02001

C406 (a,b)

CSC/11z3
CE/0313

CE/0312
c1o0e[]
C1

C4z2 (a,b)

02

CE/0310

c1o3[

FUSE-F1
FUSE-F2

g

CSC/11z2
CE/04z2

CE/04z1
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11.2 Version with thyristor reversing contactors

SET[ Dichtungssatz c8o1 C8z1

C504
C503

C505

C606 f,g™~_c102[1]
C605

C703

&
C606 d,e

C606 d,e
C605

CSC/11z3

g ~ CE/0313
P B CE/0312
@r C106C102
> ”' CE/0310
s . /5

FUSE-F1
FUSE-F2

1 c1o3

¢

CSC/11z2

CE/03z7 CE/04z2

CE/04z1
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11.3 Version with Profibus and mechanical reversing contactors
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11.4 Version with Profibus and thyristor reversing contactors
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11.5 Spare part list

[ Part-Nr. | Description

C102 O-Ring

C103 O-Ring for operating switch red/bacl

C104 Operating switch black

C105 Operating switch red

C106 O-Ring inspection glass

C1z1 Cover E synthethic material complete

C302a Fuse 375mA for Logic board

C302b Fuse 500mA for Logic board

C304-1 Profibusprint DP1 1-channel

C304-2 Profibusprint DP2 2-channels

C314-1 Profibus connection board DP1 1-channel

C314-2 Profibus connection board DP2 2-channels

C3z2 Logic board with parametrisation accord to actuator fabrication number

C404 Basic board

C405 Transformer

C406a mechanical reversing contactors mW4 for motor power up to 3.0kW(S2)/1.5kW(S4)

C406b mechanical reversing contactors mW7K for motor power 3.0-5.5kW(S2)/1.5-3.0kW(S4)

C407 Fuse 1AT for Basic Board

C408 Fuse 500mAT for Basic Board

C409 Thyristor reversing contactors eW for motor power power up to 3.0kW

C4z2a power supply unit mW4 for motor power up to 3.0kW(S2)/1.5kW(S4)

C4z2b power supply unit mW7K for motor power 3.0-5.5kW(S2)/1.5-3.0kW(S4)

C4z3 power supply unit eW for motor power power up to 3.0kW

C501 Housing

C502 Flat gasket

C503 Nose cap M25x1.5

C504 Nose cap M32x1.5

C505 Nose cap M40x1.5

C506 Nose cap M20x1.5

C601 Mounting plate for plugs control unit

C6e02 Plug Han24E male for signals control unit

C603 Plug Han6E male for power supply control unit

C605 Fuse holder

Ce06d Fuse 20Aff at motor power smaller 3,0kW (2.pcs per control unit)

C606e Fuse 12,5 At at motor power =3kW (2.pcs per control unit)

C606f Fuse 100mAT for control unit with mechanical/thyristor reversing contactors for motor power higher than
3x400V;50Hz

C606g Fuse 125mAT for control unit with mechanical/thyristor reversing contactors for motor power up to
3x400V;50Hz

C608 Plug Profibus male control unit

C609 Frame for Plug Profibus control unit

C701 Mounting plate for plug customer site

C702 Plug Han24E female for signals customer site

C703 Plug Han6E female for power supply customer site

C708 Plug Profibus female customer site
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[Nr. | Bezeichnung |
C709 Frame for Plug Profibus customer site

C7z1a Mounting plate with plugs Han24E+Han6E customer site

C7zic Mounting plate with plugs Han24E+Han6E+Profibus customer site

C8z1 Customer cover A for connection room complete

C8z1Pb Customer cover A type Profibus for connection room complete

C8003Pb O-Ring A-cover PB

CSCI-USB SMART Interface for backup of customer datas consists of infrared dongle with cable and software

CAUTION: When ordering spare parts, you must provide the serial number (look type shield near the hand
lever).

Use only original spare parts supplied by SCHIEBEL. Using other parts will render the warranty void.
lllustrations may differ from actual spare parts.
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SPARE PARTS LIST FOR IW/MOW 3 RANGE OF WORM GEAR ACTUATORS

IW 3 WORM GEARBOX

ITEM DESCRIPTION QUANTITY
*1 BALL BEARING 2
2 BASEPLATE 1
3 ENDCAP 1
4 INPUT FLANGE 1
5 GEARCASE 1
6 HEXAGON HEAD NUT 2
7 SCREW 8
8 SCREW 4
9 SCREW 2
10 INDICATOR PLATE 1
11 KEY 1
12 LABEL 1

E EBONG 28.03.13 issue 4
PUB028-030-00_0313



13 NAMEPLATE 1
*14 O RING 4
*15 O RING 2
*16 O RING 1
*17 O RING 1
*18 O RING 1
19 OUTPUT SLEEVE 1
20 RIVET 2
21 SCREW 4
22 NORDLOCK WASHER 4
23 WORM SHAFT 1
24 WORM WHEEL 1
*25 GREASE

Note: Items marked * are the recommended spares holding for 5 years operation

Special solid worm wheels do not have output sleeves and screws but do have the same gearbox rating

E EBONG 28.03.13 issue 4
PUB028-030-00_0313



SPARE PARTS LIST FOR IW/MOW 4-8 RANGE OF WORM GEAR ACTUATORS

B—
)~

IW 4-8 WORM GEARBOX

ITEM DESCRIPTION QUANTITY
*1 BALL BEARING 2
2 BASEPLATE 1
3 ENDCAP 1
4 INPUT FLANGE 1
5 GEARCASE 1
6 HEXAGON NUT 2
7 SCREW 8
7 SCREWS 8(IW7/8, IW72 & 82)
8 SCREW 8
9 SCREW 2
10 INDICATOR PLATE 1
11 KEY 1

E EBONG 28.03.13 issue 4
C:\Users\Dave\AppData\Local\Temp\wzf920\IW4 - IW8 Part List.doc



12 LABEL 1
13 NAMEPLATE 1
14 NORDLOCK WASHER 8
*15 O RING 1
*16 O RING 1
*17 O RING 1
*18 O RING 1
*19 O RING 1
*20 O RING 1
21 OUTPUT SLEEVE 1
22 QUADRANT 1
23 RIVET 2
24 SCREW 8
25 WORM SHAFT 1
*26 GREASE

Note: Items marked * are the recommended spares holding for 5 years operation

Special solid worm wheels do not have output sleeves and screws but do have the same gearbox rating

E EBONG 28.03.13 issue 4
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SPARE PARTS LIST FOR IW/MOW 9-11 RANGE OF WORM GEAR ACTUATORS

IW 9-11 GEARBOX

ITEM DESCRIPTION QUANTITY
*1 BALL BEARING 6
2 BASEPLATE 1
3 ENDCAP 1
4 GEARCASE 1
5 HEXAGON NUT 2
6 SCREW 2
7 SCREW 8
8 INDICATOR PLATE 1
9 INPUT FLANGE 1
10 KEY 1
11 NAMEPLATE 1
12 LABEL 1
13 NORDLOCK WASHER 8
*14 O RING 8

E EBONG 28.03.13 issue 4
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*15 O RING 1
*16 O RING 2
*17 O RING 1
*18 ORING 1
19 OUTPUT SLEEVE 1
20 RIVET 2
21 SCREW 16
22 SCREW 8
23 WORM QUADRANT 1
24 WORM SHAFT 1
*25 GREASE

Note: Items marked * are the recommended spares holding for 5 years operation

Special solid worm wheels do not have output sleeves and screws but do have the same gearbox rating

E EBONG 28.03.13 issue 4
C:\Users\Dave\AppData\Local\Temp\wz740a\IW9 - IW11 Part List.doc
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1 General information

11 About this documentation

This documentation is an integral part of the product. The documentation is intended
for all employees who perform assembly, installation, startup, and service work on the

product.

Make sure this documentation is accessible and legible. Ensure that persons respon-
sible for the machinery and its operation as well as persons who work on the device

General information
About this documentation

independently have read through the documentation carefully and understood it. If you

are unclear about any of the information in this documentation or require further infor-

mation, contact SEW-EURODRIVE.

1.2 Structure of the safety notes

1.21 Meaning of signal words

The following table shows the grading and meaning of the signal words for safety

notes.

Signal word Meaning Consequences if disregarded

A DANGER Imminent hazard Severe or fatal injuries.

A WARNING Possible dangerous situation Severe or fatal injuries.

A CAUTION Possible dangerous situation Minor injuries

NOTICE Possible damage to property Damage to the drive system or its
environment.

INFORMATION Useful information or tip: Simplifies

handling of the drive system.

1.2.2 Structure of section-related safety notes

Section-related safety notes do not apply to a

specific action but to several actions

pertaining to one subject. The hazard symbols used either indicate a general hazard

or a specific hazard.

This is the formal structure of a safety note for a specific section:

SIGNAL WORD

Type and source of hazard.

Possible consequence(s) if disregarded.
* Measure(s) to prevent the hazard.

1

Assembly and Operating Instructions — Gear unit series R..7, F..7, K..7, K..9, S..7, SPIROPLAN® W 5



General information
Rights to claim under limited warranty

Meaning of the hazard symbols

The hazard symbols in the safety notes have the following meaning:

Meaning

General hazard

Warning of dangerous electrical voltage

Warning of hot surfaces

Warning of risk of crushing

Warning of suspended load

> B>

Warning of automatic restart

1.2.3 Structure of embedded safety notes

Embedded safety notes are directly integrated into the instructions just before the de-
scription of the dangerous action.

This is the formal structure of an embedded safety note:
« A SIGNAL WORD Type and source of hazard.
Possible consequence(s) if disregarded.
— Measure(s) to prevent the hazard.

1.3 Rights to claim under limited warranty

Read the information in this documentation. This is essential for fault-free operation
and fulfillment of any rights to claim under limited warranty. Read the documentation
before you start working with the unit!

6 Assembly and Operating Instructions — Gear unit series R..7, F..7, K..7, K..9, S..7, SPIROPLAN® W
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General information
Exclusion of liability

Exclusion of liability

Read the information in this documentation, otherwise safe operation is impossible.
You must comply with the information contained in this documentation to achieve the
specified product characteristics and performance features. SEW-EURODRIVE as-
sumes no liability for injury to persons or damage to equipment or property resulting
from non-observance of these operating instructions. In such cases,
SEW-EURODRIVE assumes no liability for defects.

Product names and trademarks

The brands and product names in this documentation are trademarks or registered
trademarks of their respective titleholders.

Copyright notice

© 2015 SEW-EURODRIVE. All rights reserved.

Copyright law prohibits the unauthorized reproduction, modification, distribution, and
use of this document, in whole or in part.

1
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Safety notes

Preliminary information

2 Safety notes

21 Preliminary information

The following basic safety notes must be read carefully to prevent injury to persons
and damage to property. The user must ensure that the basic safety notes are read
and observed. Ensure that persons responsible for the machinery and its operation as
well as persons who work on the unit independently have read through the documen-
tation carefully and understood it. If you are unclear about any of the information in
this documentation, or if you require further information, please contact
SEW-EURODRIVE.

The following safety notes are primarily concerned with the use of the unit described in
these operating instructions. If you use other components from SEW-EURODRIVE, al-
so refer to the safety notes for these particular components in the corresponding docu-
mentation.

Also observe the additional safety notes provided in the individual chapters of this
document.

2.2 General information

fde

A WARNING

Danger of fatal injury or risk of injury during the operation of motors or gearmotors
caused by live, bare (in the event of open connectors/terminal boxes) and movable
or rotating parts.

Danger of fatal injury.

« All work related to transport, storage, installation, assembly, connection, startup,
maintenance and repair may only be carried out by qualified personnel.

» For transport, storage, installation, assembly, connection, startup, maintenance
and repair note the following documents:

— Warning and safety signs on the motor/gearmotor

— All the project planning documents, startup instructions and wiring diagrams
related to the drive

— System-specific regulations and requirements

— National/regional regulations governing safety and the prevention of acci-
dents.

* Never install damaged products.

* Never operate or energize the unit without the necessary protection covers or
housing.

» Use the unit only for its intended purpose.

» Make sure installation and operation are correct.

INFORMATION

Submit any complaint to the shipping company immediately in the event of transpor-
tation damage.

8 Assembly and Operating Instructions — Gear unit series R..7, F..7, K..7, K..9, S..7, SPIROPLAN® W
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24

2.5

2.6

Safety notes
Target group

Target group

Any mechanical work may only be performed by adequately qualified personnel.
Qualified personnel in the context of this documentation are persons familiar with the
design, mechanical installation, troubleshooting and servicing of the product, who pos-
sess the following qualifications:

+ Training in mechanical engineering, e.g. as a mechanic or mechatronics technician
(final examinations must have been passed).

» They are familiar with these operating instructions.

Any electronic work may only be performed by adequately skilled person (electrically).
Skilled person (electrically) in the context of this documentation are persons familiar
with electrical installation, startup, troubleshooting and servicing of the product, who
possess the following qualifications:

» Training in electrical engineering, e.g. as an electrician, electronics or mechatron-
ics technician (final examinations must have been passed).

» They are familiar with these operating instructions.

All work in the areas of transportation, storage, operation and waste disposal must be
carried out by persons who are trained appropriately.

All qualified personnel must wear appropriate protective clothing.

Designated use

The gear unit series R..7, F..7, K..7, K..9, S..7, SPIROPLAN® W is intended for use in
industrial systems.

The gear units may only be used according to the specifications in the technical docu-
mentation from SEW-EURODRIVE as well as the specifications on the nameplate.
They fulfill the applicable standards and regulations.

When installed in machines, startup (i.e. start of designated operation) is prohibited
until it is determined that the machine complies with the local laws and directives. In
the individual area of application, you must especially observe the Machinery Directive
2006/42/EC as well as the EMC Directive 2004/108/EC. The EMC test specifications
EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-6 and EN 61000-6-2 must
be taken into account during startup.

Using these products in potentially explosive atmospheres is prohibited, unless specif-
ically designated otherwise.

Other applicable documentation

Observe the corresponding documentation for all connected devices.

Transportation/storage

Inspect the shipment for damage as soon as you receive the delivery. Inform the ship-
ping company immediately about any damage. If necessary postpone motor startup.

Tighten attached lifting eyes securely. The lifting eyes are designed to carry only the
weight of the motor/gear unit/gearmotor. Do not apply any additional loads.

2
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Safety notes
Installation

The installed lifting eyebolts are in accordance with DIN 580. Observe the loads and
regulations specified there. If the motor/gear unit/gearmotor has 2 lifting eye lugs or
lifting eyebolts, then you should also use both lifting eye lugs for attaching transport
ropes. In this case, the tension force vector of the slings must not exceed a 45° angle
in accordance with DIN 580.

Use suitable, sufficiently rated handling equipment, that can be used for further trans-
port.

In case the motor/gear unit/gearmotor is not installed immediately store it dry, free of
dust and not outdoors. Do not store the motor/gearmotor on the fan guard. The motor/
gear unit/gearmotor can be stored for up to 9 months without requiring any special
measures before startup.

2.7 Installation

NOTICE

Danger due to static overdetermination if gear units with foot (e.g. KA19/29B,
KA127/157B or FA127/157B) are mounted both via the torque arm and via the foot
plate.

Risk of injuries and damage to property.

» Especially with the KA.9B/T design, it is not permitted to use the foot plates and
the torque arm at the same time.

» Attach the KA 9B/T design only via the torque arm.
» Attach the K.9 or KA.9B design only via the foot plate.

 If you want to use foot plates and torque arms for mounting, contact
SEW-EURODRIVE.

Observe the notes in chapter "Mechanical installation (- & 22)".

2.8 Startup/operation

Check the oil level before startup as described in chapter Inspection/Mainte-
nance (- B 88).

Check for proper direction of rotation in decoupled state. Listen out for unusual grind-
ing noises as the shaft rotates.

Secure the key for the test run without output elements. Do not deactivate monitoring
and protection devices even for a test run.

Switch off the gearmotor if in doubt whenever changes occur in relation to normal op-
eration (e.g. increased temperature, unusual noise, vibration). Determine the cause. It
may be necessary to contact SEW-EURODRIVE.

29 Inspection/maintenance

Observe the notes in chapter "Inspection/Maintenance"!
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3.1

(1]
(2]
[3]
[4]
[5]
[6]
[7]
(8]
[9]
[11]
[12]
[17]

Gear unit structure

jde

Basic structure of helical gear units

INFORMATION

The following figures are block diagrams. Their purpose is only to make it easier to
assign components to the spare parts lists. Discrepancies may occur depending on
the gear unit size and version.

Gear unit structure 3

Basic structure of helical gear units

Pinion [19]
Gear [20]
Pinion shaft [22]
Gear [24]
Pinion shaft [25]
Gear [30]
Output shaft [31]
Key [32]
Oil seal [34]
Rolling bearing [37]
Retaining ring [39]

Spacer tube

[41]

Key

Breather valve
Gear unit housing
Eyebolt
Rolling bearing
Rolling bearing
Key

Spacer tube
Rolling bearing
Rolling bearing
Retaining ring
Retaining ring

[42]
[43]
[45]
[47]
[59]
(88]

Rolling bearing
Key

Rolling bearing
Retaining ring
Screw plug
Retaining ring

[100] Inspection cover
[101] Hex head screw
[102] Gasket

[131] Closing cap
[181] Closing cap
[506] Shim

[507]
[508]
[515]
[516]
[517]
[521]
[522]
[523]

9007199273935243

Shim
Shim
Shim
Shim
Shim
Shim
Shim
Shim
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Gear unit structure
Basic structure of parallel-shaft helical gear units

3.2

(1]
(2]
[3]
[4]
[5]
[6]
[7]
[9]
[11]
[14]
[16]
[17]
[19]
[20]
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Basic structure of parallel-shaft helical gear units

[41]

[181]

Pinion

Gear

Pinion shaft
Gear

Pinion shaft
Gear

Hollow shaft
Oil seal

Rolling bearing
Hex head screw
Output flange
Spacer tube
Key

Breather valve

[515]
[516]
[517]

[42]

[22]
[25]
[30]
[31]
[32]
[37]
[39]
[41]
[42]
(43]
[45]
[59]
(81]
(88]

Bl
&

(43]

Gear unit housing
Rolling bearing
Rolling bearing
Key

Spacer tube
Rolling bearing
Retaining ring
Retaining ring
Rolling bearing
Key

Rolling bearing
Screw plug
Shield ring
Retaining ring

[91]
[92]
[93]
[94]
[100]
[101]
[102]
[131]
[160]
[161]
[165]
[181]
[183]

Retaining ring
Washer

Lock washer
Hex head screw
Inspection cover
Hex head screw
Gasket

Closing cap
Closing plug
Closing cap
Closing plug
Closing cap

Qil seal

9007199274039051