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comprised In a protocol (2.1), the lift installation is operated with the operating parameter, the actual performance (4.1) produced
by the lift iInstallation Is measured and the actual performance Is compared with the desired performance
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Abstract

Method for the operation of a iift instaliation, wherein the operating parameters (1.2) for
achieving a cesired performance {1.1) are determined by simulation of the operation of the
it instailation, the operating garameter and the desired performance are comprised in a
protocol (2.1), the Iift instaliation is operatea with the operating parameier, the actual
perfcrmance (4.1) produced by tne lift installation is measured and the actual performance

s compared with the desirea performance

(Fig. 1)
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Method for the operation of a lift instaliation

The invention relates to a method for the operation of a lift installation.

Lift installations which are to be newly constructed or to be modernized are often
presented by a customer as a request for a tender and characterised by different
specifications, such as, for example:

- the number of stops served,

- the distance from one stop to the next,

- the number of persons to be served at a stop,

- the number of lifts in the lift installation under consideration,

- the kind of lift control and passenger interfaces,

- a passenger traffic, for example by a number, which is selected in dependence on
the number of persons to be served at a stop, of calls per storey and random
destination storeys,

- and per lift:

- the stops served by the lift

- the kind of drive (for example, the maximum speed, data with respect to
graphical travel plot, for example by means of acceleration and jolt or travel
times between stops or specific distances),

- the kind of cage (for example, number of decks, size, maximum load
weight, maximum number of persons),

- the kind of cage doors (for example, width, opening time, time for keeping

open and closing time).

Such specifications define operating parameters of the lift installation, by which there are
understood physical conditions and relationships which influence and determine the

operation and the performance of a lift installation.

The customer places high demands on a lift installation. Different performance
characteristics of a lift installation can, in accordance with the current state of the art, be
measured with a given passenger traffic or determined by means of simulation or other
computation methods, such as, for example:

- the number of the passengers served in a specific time segment,
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- per passenger:
- the time which the passenger needs in order to go from his or her starting
stop to his or her destination stop by means of the lift installation
(destination time),
- the time between the call placed by him or her - or his or her arrival at the
installation - up to arrival of the lift cage serving him or her (waiting time),
- the number of stops during the travel from the starting stop to the initial
stop,
- statistically derived values (for example, mean values) of the above-mentioned

magnitudes.

A totality of such performance characteristics forms the desired performance of the lift
installation, which is typically discussed for several months with a customer before
construction of the lift and negotiated in a technical and commercial sense.

It is disadvantageous that a desired performance is often stated to the customer, the
fulfilment of which in the constructed lift installation is difficult to check.

It is the object of the invention to improve a method for the operation of a lift installation in
such a manner that the desired performance predetermined and specified betore
construction of the lift installation can be checked in a clearly prescribed form after

construction of the lift installation.

This object is fulfilled by a method for the operation of a lift installation in accordance with

the present invention.

In the case of calling for tender of a lift installation the appropriate performance
characteristics are determined by means of simulation of the operation of the lift
installation or by another calculation method, which characteristics are, for example,
employed technically for the dimensioning of the installation and on the marketing side In
the consultative or sales negotiation. Several commercially available software programs
for the simulation or other computed representations of the operation of lift installations

are known.
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in the method according to the invention for the operation of a lift installation at least one
operating parameter for achieving a desired performance is initially ascertained by
simulaticn of the operation of the lift instaliation and/or by a calculation and acquired

together with this desired performance. Optionally this takes place in a protocol.

The protocol is the output, which is produced in the form cf an electronic file and/or a
document, of the simulation or caiculation of the operation of the lift installations, which
combines the established, calculated and/or simulated operating parameters and the

predetermined target performance of the lift installations.

The lift installation is, after being set up, operated in accordance with the specifications
with the previously simulated operating parameters or passenger traffic and the actual
cerformance produced by the lift installation in that case is measured and compared with
the predetermined desired performance. It can thereby be unambiguously recognised and
checked whetner desired performance and actual pericrmance actually correspond,
whether the lift installation effectively fuliils the requirements of the build project and
whether the simulations and/or caiculations can correctly predict the operation of the lift

instaliation.

The desired performance thus consists of performance characteristics, here also calied
guaranteed value, which is ccllected and preferably fixed in an electronic file and/or in a

document, for example in a guarantee cerificate.

Dissatisfaction and disputes on the part of the customer are avoided in every case

pecause it is iransparent whether the contractual definitions have been maintained or not.

in a preferred form of embodiment the simulation or calculation of the operation is carried
out on a computer installation, with a computer program which is loaded into a memory of
the computer instaliation, by a processor of the computer instailation which executes the
computer program, wherein the desired performance is linked by way of a simulation rule
and/or computation rule with the operating parameters and the passenger traffic. The
results delivered by the simulation and/or calculation are thereby made available more

quickiy and with a greater degree of accuracy and reproducibility.
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In a further preferred form of embodiment the protocol comprises & falsification protection
which prevents the operating parameters, specifications, passenger traffic and/or desired
performance from being changed unnoticed. In a further preferred form of embodiment
the protocol contains an exhausting date which ensures that claims derived from the
protocol are valid only during a restricted period of time. In a further preferred form of
embodiment parts of the operating parameters, such as, for example, the passenger
traffic or the protocol, are not disclosed or are disclosed only in part; in this manner it is
made possible, for example, that details of the control of the lift installation remain secret
or that data which is unimportant for the customer does not have to be comprehensively

represented.

In one aspect, the present invention provides a lift installation method comprising:
reading at least one simulated operating parameter for the lift installation from a protocol
for the lift installation, the at least one simulated operating parameter having been
simulated before construction of the lift installation and the protocol having been created
before construction of the lift installation; and comparing the at least one simulated
operating parameter with at least one actual performance operating parameter of the lift

installation.

In a further aspect, the present invention provides a written or electronic description of a
protocol for the operation of a lift installation, characterised in that the protocol comprises
at least one operating parameter for achieving a desired performance for the lift
installation, which operating parameter is determined by simulation of the operation of

the lift installation prior to construction of the lift installation.

In yet a further aspect, the present invention provides a guaranteed value for a desired
performance of an operation of a lift installation, the guaranteed value made according to
a method comprising: determining at least one operating parameter for achieving the
desired performance by simulation of the operation of the lift installation before
construction of the lift installation; and diminishing the guaranteed value relative to the

desired performance by a predetermined factor.

In still yet as further aspect, the present invention provides a method of forming a
protocol for the operation of an elevator installation, comprising the steps of: a) defining a
protocol having at least one operating parameter for achieving a desired performance of
an elevator installation; b) determining, before construction of the elevator installation,
the at least one operating parameter by at least one of simulation of the operation of the

elevator installation and calculation; c) including
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in the protocol a desired performance corresponding with the at least one operating
parameter whereby the elevator installation is operable with the at least one operating
parameter; and d) providing the protocol with a falsification protection in order to prevent
at least one of the at least one operating parameter and the desired performance from

being changed unnoticed.

In yet a further aspect, the present invention provides a method for the operation of an
elevator installation, comprising the steps of: a) determining at least one operating
parameter for achieving a desired performance by at least one of simulation of operation
of the elevator installation and by calculation before construction of the elevator
installation; b) operating the elevator installation with the at least one operating
parameter after the construction of the elevator installation; c) measuring at least one
actual performance produced by operation of the elevator installation; and d) comparing
the at least one actual performance with the desired performance, wherein the at least
one operating parameter and the desired performance are included in a protocol, the
protocol being provided in the form of at least one of an electronic file and a written
document before the construction of the elevator installation.

In still yet a further aspect, the present invention provides a lift installation method
comprising: determining at least one simulated operating parameter for achieving a
desired performance of the lift installation by simulation of the operation of the lift
installation in a computer installation with a computer program stored in a memory of the
computer installation and a processor of the computer installation which executes the
computer program, outputting a protocol for a predetermined target performance of the
lift installation based on the at least one simulated operating parameter, the protocol
having been created before construction of the lift installation; comparing the protocol
with at least one actual performance operating parameter of the lift installation using a
protocol analyzer; and outputting results of said comparing for display.

An example of embodiment of the invention is explained in more detail in the following on
the basis of the accompanying drawing, in which:

Fig. 1 shows a schematic illustration of the method for operation of the lift installation and
Fig. 2 shows a schematic illustration of a set of operating parameters in a protocol.

Fig. 1 shows the sequence of the method steps for operation of the lift installation
according to the invention.
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In method step 1 the requisite specifications of the lift installation are initially detected as
well as a passenger traffic established. Simulation or another calculation method can be
used for that purpose. The operating parameters 1.2 for achieving a desired performance
1.1 can be determined by simulation of the operation of the lift installation. The
determination is preferably carried out by iterative steps. Start operating parameters and
specifications of the lift installation are established and the corresponding performance of
the lift installation is calculated by simulations. When this performance corresponds with the
desired performance of the lift installation, the operating parameters 1.2 for attainment of a
desired performance 1.1 have already been found. Otherwise, other start operating
parameters and specifications of the lift installation are established and the corresponding
performance of the lift installation is further calculated by simulations. Conduct of this “trial
and error’ procedure is continued until the demands of the desired performance are fulfilled.
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In a preferred embodiment, in method step 1 the simulation and/or calculation ¢f the
operation of g iift installation according 1o the specifications and the passenger traffic is
performed on a computer installation, by a computer program, which is loaded in a
memory of the computer installation, by a processor of the computer installation which
executes the computer program, wherein the simulated or calculated performance
characteristics are linked oy way of a simulation rule and/or calculation rule with the
cperating parameters, the specificalions and the passenger traffic. For example, an
iterative change of at least one operating parameter is carried out in order to achieve a
cdesired farget performance with the computer program. Preferably, an optimisation is
carried out in which, from a plurality of possibilities, only ona or, at least, preferred - for
example according to predetermined cobjective criteria - best-possible changed operating
parameters are used. This oplimisation is repeated until the operating parameters fulfil the

requirement of the desired periormance.

If, Tor exampie, the simulations have the result that three lifts per group are not sufficient
tor the desired number of served passengers, a further simulation with four lifts per group
is carried out. If this simuiaiion again has the result that four lifts per group are not
sufficient for the desired number of served passengers, vet a further simulation with

another form of lift control is carried out, for example with a destination call control.

'n metnod step 2, on call-up of a corresponding function there is created a guarantee
ceriificate in which on the basis of the spacifications, the passenger ftraffic and the
simulated or calculated performance:

- guaranteed values for the performance characteristics of an instailation set
up In correspondence with the specifications are determined, for example in
that the specifications or the simulated or calculated values of the
performance characteristics are diminished by 2 specific relative and/or
absoiute proportion {(factor)

- one or more files in the form of a protoco! 2.1 are created. which embrace

the specifications, passenger iraffic, derived performance characteristics

and guaranieed vaiues.

Tne protocol 2.1 can consist of several sets of operating parameters 2.2 ie.
specifications, passenger traffic, derived performance characteristics as well as

guaranteed values, as is expiained in Fig. 2.
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The guarantee certificate is issued to the customer. An exhausting date can aliow claims,

which are derived from the guarantee certificate, only for a restricted time.

When the lift installation is realised in accordance with the specifications, a verification for

the customer can be effected by the guarantee certificate.

In method step 3 a set of operating parameters 3.1 is selected from the protocol 2.1, which

set is characterised by a predetermined passenger traffic.

The iift instaliation is then operated in the method step 3 with the operating parameters 3.1
in a reference operation. The passenger traffic is already known as an operating
parameter. All passenger calls registered in the corresponding passenger traffic are input
not by way of the button panel in the cage or at the storey, but from the protocol directly

into the control.

In method step 4 the actual performance 4.1 of the lift instaliation is measured.

The passenger calis as well as movements of cages and doors are detected in a
measurement protocol. The movements of cages and doors can be observed at the same
time by the customer and be independently logged. The measurement protocol is then

evaiuated, preferably by means of a proiccol analyser.

The protocol analyser is normailly a fixedly predetermined method, which is iranscribed in
the form of a computer program and which reads, checks and compares the measurement
profocol and the guarantee certificate and uitimately delivers information whether the

actual performance corresponds with the desired performance.

The protocol analyser typically reads the data and operating parameters which are
contained in the measurement protocol and which are present in the form of a list in a text
file or in an 'Excel table and have been effectively measured during the reference
operation of the lift installation. The protocol analyser initially examines the consistency of
these data and checks whether the operational and physical conditions for operation of the
lift installation have been effectively maintained. It thereafier calculates from the

measurement protocol the performance characieristics of the lift installation (waiting times,
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destination times, etc.). The protocol analyser aiso reads the data and operating
parameters, which are contained in the guarantees certificate and correspond with the
desired performance of the lifit instaiiation, and compares these values with the values
derived from the measurement protocol. It uitimately deiivers a summary of the resuits
and confirms whether the actual performance of the lift installation fulfils the conditions

predetermined in tne desired performance.

The actuai performance 4.7 of the lift installation is compared in method step 5 with the
desired performance 1.1 or the measured performance characteristice and the measured
values are compared wiin the guarantee declarations contained in the guarantee

certificate.

The resuit of the comparison &.1 enabies formulation of definitive, checkable, reliable and
- unambiguous statements whether the lift instaliation fulfils the specifications and

reqguirements provided in the desired performance.

The passenger traffic is preferably fixed in such a manner that a high performance of the
Iift installation can be evidenced, but not too high so that deviations between simulation
and realised installation do not have too strong effects on the values of the performance
characteristics. This could be assisied by an appropriate simulation method and/or
caiculation method which on the basis of the specifications produces or produce an

appropriately feasible passenger traffic.

The guarantee declarations are based on the values ascertained by means of simuiation
anc/or calculation, for exampies with respect to:

- minimum number of served perscns per 5 minutes,

- maximum average destination time,

- maximum average waiting time
or cther measurable or calculable magnitudes and values statistically derived therefrom.
in that case, due to the risk of not being able to meet the simuiated values in the realised

installation, a safety range is ic be added (risk allowance). This safety range is not to be

selected to be too large, so as not to reduce the value of the guarantee certificate too
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strongly. The values ascertained by means of simulation are indicated as best estimation

and somewhat diminished valugs are guarantead.

The amount of the diminishing and the width of the safety range of the values of the best
estimation are dependent on the magnitude taken intc consigeration and are determined
on the basis cf empirical values and statistical observations and/or methods, which take
into consideration the possible differences between desired and actual performances or
the causes therecf in simulations or other calculation methods. By way of example,
possible fauits, for example siower cage or door movements than provided in the operating
parameters, can be simulated or the effects thereof on the performance characteristics can
be calculated. Performance characteristics which statistically vary more strongly are more
strongly diminished. This can alsc be very differently emphasised depending on the

respective operating parameters, for example in dependence on the lift control.

The guarantee certificate is, in a preferred performance, provided with a falsification
protection whereby it is ensured that it cannot be changed unnoticed. The protocol is thus
clearly checkable with respect {0 its genuineness by means of a publicly available method.
This falsification protection is, for example, a numerical sequence which is calculated from
one or more eiectronic documents and whnich I1s esiablished in a written document. In that
case the method for calculation of the numerical sequence preferably has the
characteristic that i is generaily Known and that if is very difficult or impossibie {0 achieve
the same numerical sequernce with difference starting documents. A known such method

s, for example, the MD5 zalgorithm (RFC 1321).

The guarantee certificate is at ieast partly codad so that the customer does not know or
has to know all data about the behaviour of the iift installation. This is of interest for the lift
company because detalls of operaling parameters may involve business secrets. The
disclosed data are selected so that the checkability of the guaranteed performance is

sufficiently ensured.

A preferred solution of the probiem appears as follows:

The guarantee certificate consists of an electronic file and of a written document, which
both have a faisification protection which additionally confirms that they belong together.
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The electronic file comprises the specifications, the guarantee ceclarations as well as the
nassenger traffic as a list of lift calls per time instant and kind, for example 'destination call
at starting stop x with destination step y at time instant T' in the case of a destination call

control. Allocations of calls {c cages and the cage/door movements are not stored in the

file.

The written document contains the same as the electronic file, but only a part of the

passenger traffic, for example a randomiy selected 15% of all lift calls.

For the verification, the passenger traffic, 1.e. the lift calls, is input into the control of the lift
installation with the help ¢f the electronic file. The behaviour of the installation is
establisheqa In a measurement protocel which aiso describes the aliocation of calls to

cages anhd the movements of cages and doors.

The writien documents are, for example, signed in duplicate as part of the sale contract
and exchanged between ift company and customer. Depending on the respective form of
the falsification protection and/or the coding, the guaraniee certificate is checked by a
computer program with respect to its genuineness or intactness. In certain circumstances
such a check program or parts thereof can be left o the customer éo that the customer
himseif can at any ifime establisn the genuineness or' intactness without the cusiomer

thereby being able to uncover the coded parts.

In certain circumstances the measurement protocol is not compietely accessible to the
customer. The customer receives the list of all cage and door movements as well as the
cage allocations of those calis which correspond with the part of the passenger traffic
discicsed in the document. The customer himself has the possibility of observing the

movements of cages and doors.

The Iift company ascertains from the measurement protocol the performance
characteristics, which are described in the guarantee declarations, for the entire passenger
traffic as well as for the part thereof disclosed in the document. The part disclosed in the
document can be verified by the customer himself, who can be assisted, for example, by

the iift company with appropriate aids, for example an 'Exce!’ program.
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The check agreement can, for example, provide that not only the performance
characteristics with respect 1o overall traffic, but also partial fraiffic must lie within the
guarantee deciarations. In this case the guarantee geciarations are selected so that also

an appropriate partial traffic has the highest probabiiity of fulfilling these.

The described method sieps nave the character of an example and shall not exclude a

similar or more general transposition of the described subjact.
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We Claim:

1. A method of forming a protocol for the operation of an elevator installation,
comprising the steps of:

a) defining a protocol having at least one operating parameter for achieving a
desired performance ot an elevator Installation;

b) determining, before construction of the elevator installation, the at least one
operating parameter by at least one of simulation of the operation of the elevator
installation and calculation;

c) including in the protocol a desired performance corresponding with the at least
one operating parameter whereby the elevator installation is operable with the at least one
operating parameter; and

d) providing the protocol with a falsification protection in order to prevent at least
one of the at least one operating parameter and the desired performance from being

changed unnoticed.

2. The method according to claim 1 including providing the protocol with a guaranteed
value for the desired performance of the elevator installation and comparing a measured
actual performance of the elevator installation operated with the at least one operating

parameter with the guaranteed value.

3. The method according to claim 1 including providing the protocol with a guaranteed
value for the desired performance of the elevator installation, the guaranteed value being

diminished relative to the desired performance by a predetermined factor.,

4, The method according to claim 1 wherein the falsification protection permits the
protocol to be unambiguously checked with respect to the genuineness thereof by use of a

publicly available authentication procedure.

5. The method according to claim 1 including providing the protocol with expiration

data which ensures that claims derived from the protocol are valid only for a restricted time

period.

6. The method according to claim 1 including providing the protocol with a comparison
of an actual performance of the elevator installation, which is operated with the at least one

operating parameter, with the desired performance.
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/. The method according to claim 1 including preventing disclosure of at least a part
of the protocol to an unauthorized person.
8. A method for the operation of an elevator installation, comprising the steps of:

a) determining at least one operating parameter for achieving a desired
performance by at least one of simulation of operation of the elevator installation and by
calculation before construction of the elevator installation;

b) operating the elevator installation with the at least one operating parameter after
the construction of the elevator installation;

c) measuring at least one actual performance produced by operation of the
elevator installation; and

d) comparing the at least one actual performance with the desired performance,
wherein the at least one operating parameter and the desired performance are included in
a protocol, the protocol being provided in the form of at least one of an electronic file and a
written document before the construction of the elevator installation.

Q. The method according to claim 8 wherein the at least one operating parameter is
one of: a number of stops served by the elevator installation; a distance between the
stops; a number of persons to be served at a stop; a number of elevators in the elevator
installation to be constructed; the stops served by each elevator; a kind of elevator drive
including maximum speed, data with respect to graphical travel plot by means of
acceleration and jolt, travel times or specific distances between stops); a type of elevator
car including a number of decks, size, maximum load weight, and maximum number of
persons), a type of car doors including width, opening time, time fix keeping open and
dosing time; a type of elevator control and passenger interfaces; and passenger traffic.

10.  The method according to claim 8 wherein that as the desired performance and the
actual performance, respectively, there is ascertained at least one of a destination time of
a passenger, a waiting time of the passenger, an acceleration, a speed, a number of
served passengers, and a number of stops per passenger.

11.  The method according to claim 8 wherein the at least one of calculation and
simulation of the operation is performed by a computer installation with a computer
program loaded in a memory of the computer installation and a processor of the computer
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installation which executes the computer program, wherein the desired performance is

linked with the at least one operating parameter by way of a simulation rule.

12. The method according to claim 11 wherein the at least one of calculation and
simulation of the operation is optimized by at least one changed operating parameter and
that this optimization is repeated until the changed operating parameter achieves the

desired performance.

13. The method according to claim 8 wherein a guaranieed value for the desired
performance of the elevator installation is determined and the guaranteed value is

diminished relative to the desired performance by a predetermined factor.

14. The method according to claim 13 wherein the desired performance and the actual

nerformance are compared by a protocol anaiyzer.

15.  An elevator installation method comprising:

determining at least one simulated operating parameter for achieving a desired
performance of the elevator installation by simulation of the operation of the elevator
installation in a computer installation with a computer program stored in a memory of the
computer installation and a processor of the computer installation which executes the
computer program,

outputting a protocol for a predetermined target performance of the elevator
Installation based on the at least one simulated operating parameter, the protocol having
been created before construction of the elevator installation:;

comparing the protocol with at least one actual performance operating parameter of

the elevator installation using a protocol analyzer; and
outputting results of said comparing for display.

10. The method according to claim 15, wherein the at least one simulated operating
parameter comprises at least one of a number of stops served by an elevator of the

elevator installation, distance between stops, a number of persons to be served at a stop, a
number of elevators in the elevator installation, stops served by the elevator, a kind of drive
of the elevator including one of maximum speed, data with respect to graphical travel plot
by means of acceleration and jolt or travel times between stops or specific distances, type

of cage of the elevator including one of number of decks, size, maximum load weight,
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maximum number of persons, type of cage doors of the elevator including one of width,
opening time, time for keeping open and closing time, type of elevator control and

passenger interfaces, and passenger traffic.

17. The method according to claim 15, wherein the at least one simulated operating
parameter comprises at least one of a destination time of a user, a waiting time of the user,
an acceleration, a speed, a number of served passengers and a number of stops per

passenger.

18. The method according to claim 15, wherein the at least one simulated operating
parameter is modified by at least one changed operating parameter until the at least one

simulated operating parameter fulfils a requirement of the desired performance.

19. The method according to any one of claims 15 to 18, wherein the protocol is

provided in the form of at least one of an electronic file and a written document.
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