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Maintenance Orders

A maintenance task is processed using a maintenance order, in which the
type, scope, dates and resources for carrying out the work are described,
together with the rules for account assignment and settlement. Maintenance
orders can be distinguished by degree of planability into

O regular PM orders
Q planned PM orders
O unplanned PM orders

Regular maintenance orders are released by maintenance schedules at due
dates. They are determined in advance by the maintenance schedule in terms
of scope and dates. These orders represent a regular workload for the PM
workshops.

In addition to regular maintenance orders, maintenance requirements may
arise for planned repairs from maintenance notifications. If, for example, in
the course of an inspection a system is seen to be in a condition that will re-
quire repair in the foreseeable future, then these findings can be entered as a
maintenance notification and passed on to the planning group responsible.
At this stage the maintenance notifications are converted to maintenance
orders.

Sometimes the maintenance work centers need to take immediate action, due
to unforeseen machine breakdowns, accidents or other malfunctions, even
though neither the type nor the scope of the activities required are known. In
this case a rush order is created, which requires no additional planning, but
is used simply as a trigger for maintenance activities. Further information is
only added to this type of order during processing or completion confirma-
tion.

Degree of Planability

Regular PM Order

Planned PM Order

Unplanned PM Order
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Figure 5-1: Creating Maintenance Orders

A maintenance system must be constructed flexibly, so that it covers the
various forms of order processing. It must allow detailed preliminary plan-
ning in terms of technical, scheduling and cost-related factors, together with
a rapid, simple and direct order creation function. Particularly in the case of
unplanned maintenance orders, it must be possible to start maintenance
tasks initially on the basis of elements of a technical system structure that are
not yet precisely defined, and only specify the technical objects actually af-
fected later on at the completion confirmation stage. Only in this way can
you react quickly to exceptional situations whilst retaining a detailed main-
tenance history covering individual functional locations, pieces of equipment
and assemblies.

Referencing Objects in PM Orders

An important criterion in order processing is the reference to a technical
object.

In addition to individual tasks that need to be performed on an individual
object, a typical maintenance activity will need to be performed for several
objects. You can create a maintenance order in the PM system for several
technical objects. These technical objects are allocated to an order in the form
of an object list.

This provides a solution which fulfills both the expectations of a simple
processing function for the work centers and the requirement for a detailed
record from the technical perspective.
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Temporal Validity of Orders

The length of time for which an order is valid is an important factor in dif-
ferentiating between maintenance orders.

As a rule, you create an individual order for each maintenance task once it
has reached a certain scope, to provide transparency of costs in maintenance
processing and in the history. For frequent routine activities, for which you
do not want to create an individual order, you can create a standing order.
Standing orders are valid for a longer period of time and are confirmed on a
running basis. (The standing order functionality is planned in the PM Sys-
tem, but is not currently realized).

Executing Maintenance Orders

Maintenance orders can either be carried out by your own maintenance
workshops, or in some cases by external service companies. Reasons for ha-
ving maintenance activities processed externally can include cost-effective-
ness, specialized knowledge of a third party, or temporary bottlenecks in
internal workshop capacity.

Individual Orders
Standing Orders

Internal and External
Processing
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Maintenance Orders

Elements of a Maintenance Order

The maintenance order describes the type, scope, dates and resources of a
maintenance task. A maintenance order consists of the following:

Order Structure  Q  order header

U PM order object list

O operations and sub-operations
O material list for the order

O production resources/tools

Order Header  The order header contains general order data:

The order type determines, for example, whether a repair or regular main-
tenance is to be performed. The task is described in the text. The order head-
er also contains the persons responsible, dates, priorities and the reference

object.

=-| Create PM Order: Central Header | v| -
Order Edit Goto Header Details Environment System Help !
| 2] SN EN

| Operation overviewl | Component overviewl | Print orderl
QOrder Order type IPMl]1 Planning plant |3l]l]l]

Text Pump malfunctioning {no power) |LongTex1I|:[ | Obj.list Il:[
System status CRTD O User st.
MaintPlanGrp 182

Main WorkCir MECGHHMNT ! |3 aae |Mechanica| Work Center for |
MaintActivType 183

~Dates
Start date 22.82.1995  Priority [

Finish date 22.82.1995 Revision I

~ Reference object

FunctLocation C1-Ba1-1 I Pump skid #1
Equipment P-38008-H881 I Pump,electrical,150-200 GPM
Assembly K

| [DCE (1) | hwrz03 |OVR[12:36

Figure 5-2: Creating a Maintenance Order

PM Order Object List  If the order refers to several reference objects, any number of these can sup-
plement the main object as items of an object list. If, for example, a complete
technical system is being inspected, then either the whole system or a sub-
system is specified as the main object, and the individual functional loca-
tions, pieces of equipment and assemblies are listed in the object list.



Order: Inspection clarification plant
Main object: K1-M - Mechanical purification
Obiject list: K1-M01 - Sand trap

K1-M01-1 - Reservoir

K1-M01-2 - Ventilator

K1-M01-3 - Sand dredger

The scope of the work is described using operations and sub-operations.
Operations represent the individual work steps to be carried out for the
maintenance tasks.

An operation must contain a description, the performing work center and
the amount and duration of the work. Controlling information determines
whether, for example, the operation is to be processed internally or by a
third party.

The sequence of operation numbers determines the order in which they are
to be performed. Different temporal dependencies can be represented using
relationships (planned).

=-| Create PM Order: Operation Overview -1~
Order Edit Goto Operation Details Environment System Help !
| 5] lele)%] @)

| Mew lines I | Change I | Component allocation I | Internal processing I | External processing I

QOrder Order type IPMl]1 Planning plant |3l]l]l]

Text Pump malfunctioning (no power) |LungTex1I|:I | Obj.list Il:[
System status CRTD HTUP O User st.
MaintPlanGrp 182 Mr. Fair

Main WorkCir MECGHHNT ! |3 888 Mechanical Work Center for

Op SO0p WorkCntr Cirl TextKey C Description
rll]l]ﬂ] ME[:HMNT“I I_ Analyze malfuntion, poss.exchange pump

rll]l]Zl] HECHMNT IPM[H
rll]l]3l] HECHMNT IPM[H

["|ooua HECHMNT IPM[H

Test run at half power

Test run at full power

ooonos

-

Entry 1 i[s

| [DCE (1) | hwiz03 [OVR[12.39

Figure 5-3: PM Order Operation Overview

Maintenance Orders

Example

Operations and
Sub-operations
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Material List for the Order
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Production
Resources/Tools

Materials can be either allocated directly to each operation or by including
maintenance bills of material. This can involve stock material or non-stock
material, with or without a master record. Either material reservations (in
the case of stock material) or purchase requisitions are subsequently genera-
ted for these materials.

The important data in a material list comprises the material number, quan-
tity and prices.

Any necessary maintenance resources (tools, measuring equipment, and so
on) are managed in the system as production resources/tools. They can be
assigned in any quantity to the operations.
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Processing Maintenance Orders

Maintenance orders can result from:

U scheduling maintenance plans

O conversion of PM notifications to PM orders
U direct creation

Regular orders are created automatically for the call horizon by scheduling a
maintenance plan. They contain the tasks due, the objects concerned and the
execution dates based on the maintenance strategy and scheduling parame-
ters.

These orders are therefore completely generated when released and are
ready to be carried out.

Maintenance notifications determine the maintenance requirement in respect
of the objects involved, the execution dates required and the content, or pur-
pose of the task. In the case of notifications that are processed as individual
orders, the data is already available as a basis for the order header and only
supplemented with the execution data. If, however, several notifications are
bundled for one order, the order can refer to a main object (technical system
or sub-system, piece of equipment, cost center or location) and link the noti-
fications with the order as items in the object list.

PM Order Object List PM Notifications
Primary object Allocated I

PM Notifications |PM AT
Operations

PM Notification HPM Notification

Dates

PM Notification HPM Notification

Resources

Figure 5-4: Allocating PM Notifications to a PM Order Using the Object List

Orders can also be created without reference to a notification for direct tasks.
In this case the order is initially only roughly described and then supple-
mented with details in the course of subsequent planning or processing.

Scheduled
Maintenance Orders

Orders Based on
PM Notifications

Direct Orders
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5 Maintenance Orders

Steps in the
Order Cycle )
order creation
O order release
QO order confirmation

U order completion

The order cycle contains the following main steps:

These steps need not all be carried out; steps may be left out or combined.

Master Data
PM Organization

PM Planner

<\ &
Workshops & A
Bt

Capacities

PM Objects

Direct ; PM Reqts./
order PM Planmngl Notificationsl
creation -

Maintenance and  Malfunction

reports
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Exte_rnal
services

Inle[nal
services

Material

PM History
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List of problems
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Figure 5-5: Functional Processes in the PM System

The individual steps are documented by means of the order status. In addi-
tion to the general status for order processing, further statuses are possible,
which are either set automatically, when caused by exceptional circum-
stances (for example, holding up an order due to a wrong component), or
manually (for example, interrupting an order due to changes in priority).
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Order Status

The order statuses are controlled automatically, through processing steps:
with the order release, for example, the status is set to "Released"”, or with
printing, the status is set to "Printed". In addition to the internal system sta-
tuses, individual statuses can be defined using the customizing function.

The order status does not only describe the current condition of an order, it
also controls which actions are allowed for or excluded from this particular
order. For example, you cannot confirm the completion of an order that has
only been created, and the printing process requires the release status.

PM Order Costs

The costs for an order are calculated at the planning stage. The order is
charged with the actual costs through the completion confirmation of times,
internal work shop activities or external services. All the costs are displayed
by cost element and period and debited to the appropriate target account
within order settlement.

AM Asset
CO Order
Project

Sender Cost Center Receiver Cost Center

Credit Charge =

Wage allocation —) Wages L
= Material
—> External services

Charge Settlement
Wages Wages settled
Material Material settled
External services Ext. services settled

Figure 5-6: PM Order Settlement
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Time Confirmations

External Processing of PM Orders

Both internal labor and external services can be planned in order processing.
External services can either be contracted selectively for individual opera-
tions, or for a total order. In this case the external processing is carried out
using purchase requisitions/activity releases.

=-| Change PM Order: External Processing Operation [~]~
Order Edit Goto Operation Details Environment System Help !
el [ERENEEEEE
| Component allocation I | Internal processing I | External processing I | Operation dates I
Order 288614 |Pump malfunctioning (no power) OLT
Operation (0850 Sub-operation I_
Work cntr. ! Plnt [HEGHMNT ! lﬁ Mechanical Work Center for Maintenance
Control key PHB2 Plant maintenance - external
StdTextKew!ShrtText ISaFety check O Long text
Assembly K
System condition B
Status CRTD
 External proc g
Operation quantity ‘I,l]l]l]— Un W
Price l!l],l]l]— Currency usp per |1—
Planned delivery 3|
Cost element BEHITEE
Material group o117 |
" Procur t opti
Purchasing group 068 VYendor [39n8
Purchasing info rec. 1 Purch. organization |
Sort string |

| [DCE (1) | hwz03 [OWR[13:31

Figure 5-7: External Processing of Operations

Order Completion Confirmation

The order completion comprises completion confirmations of the execution
times required, the allocation of material issued from stock and a confirma-
tion of external deliveries and services.

The maintenance operations undertaken, which represent the capacity load
of the maintenance work centers, are confirmed online as being completed.
Completion confirmation can be carried out either as a partial completion
confirmation or after completion of a task as a final confirmation. The com-



pletion confirmations result automatically in a change of status at order op-

Maintenance Orders

eration and order level. In addition to the completion confirmation of work

times, separate status completion confirmations, such as "Work interrupted"

or "Work recommenced" can also be entered.

=-‘ Confirm Completion by Operation List: List of PM Order Operations 2|
List Edit Goto Operation Environment Options System Help 1
| |[2] lelo]x] al?]
Confirm completion
Order Op | Workcntr | Plnt Description
opRa1L 8618 HEGHMHT | 3888 Analyze malfuntion, poss.exchange pump
opae1Yy 0820 MECHMNT | 3888 Test run at half power
opaE1L 0830 MECHHMNT (3800 Test run at full power
0801y 0848 MECHHNT | 3888
op8e1Y 8858 MECHMNT | 3888 Safety check
=| Confirm PM Order: Actual Data
Completn confirmatn  Edit Goto Details Environment System Help
\ [¢] [ele]] Q%]
| ComplCont. long lextl | Planned dates I
Order |9ﬂl]l]11| Pump malfunctioning [ho power)]
Operation Iuﬂ1l] Analyze malfuntion, poss. hange pump
System status REL
~ Confirmation data
Confirmation 13873
“Work center HECHMNT | [3688 Mechanical Work Center for Maintenance
Personnel no. 1
Actual work 5 [hrs Activity type IMST Posting date 22.082.1995
Final confirm. X No remain. act. [ Forecast work I
Work start 22.02.1995 |A7:00:00
Work end 22.02.1995 [13:33:54 Forecast end IZH:BB:M
Confirm. text Pump exchanged LongText|[
. Total confirmation data
Cum. actual work 8,808 IH ActualDuration 8,8 I
Work planned 8,8 IH PlannedDuration 8,0 I
Actual start II]I]: 0@8:808  Actual end 68:90: 068

| [DCB (1) | hwiz03 [OVR 13.40

Figure 5-8: Completion Confirmation of Actual Data

Reservations are automatically created for planned materials, which can be
used to trigger the material issues. Unplanned material issues can also be

posted to the order.

Purchase requisitions are automatically generated for both non-stock mate-
rials and activities to be assigned externally, which are converted via
Purchasing into purchase orders. The purchase orders are settled directly to
the maintenance order and result in the information in the order being com-

pletely updated upon goods receipt and invoice receipt.

Material Issues

External Deliveries
and External Services
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Technical Confirmations
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PM order
request
l =11 _ _ _ _ _LL_____ _,| Non-stock
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Resources Material MRP External
planning reservation flag services
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Goods
receipt
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Maintenance Warehouse/ Material Procurement
Stock requirements
planning

Figure 5-9: Plant Maintenance Integration

You can create technical confirmations as well as completion confirmations
for the resources used. If a maintenance order is already based on notifica-
tions, these are supplemented with completion confirmation data such as the
type or cause of damage. Further maintenance notifications can also be cre-
ated when confirming the completion of a maintenance order.

What are the performance features of order processing in the PM System ?

O  PM orders created by scheduling maintenance plans, converting

PM notifications or by direct creation

Allocation of any number of functional locations, pieces of equipment
and PM notifications to an order

Case-specific order planning or support from task lists

Automatic preliminary calculation

Cost element-adjusted and period-adjusted update of actual costs
Integration of material storage management and purchasing

Graphic navigation in technical system structures for specification of
technical objects and assemblies
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