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1 General Instructions

1.1 How to use this operating manual

In order to use the system in a correct way, it is important to read the entire manual
before starting to perform measurements on elevators. Particularly important infor-
mation, such as warnings and cautions are designated with a warning symbol and a
highlighted text.

1.2 General safety and work instructions

This Software and the associated sensors are measuring tools to be utilized by lift
professionals exclusively. The system cannot compensate for their expertise, but
supports them in the assessment of lift systems. Therefore, not only an understand-
ing of the actual operation of the system is required, but also knowledge about the
theoretical background of the method employed to be able to comprehend the extent
of the activities to be undertaken and the resulting consequences.

The instructions in the manual have to be strictly observed.

Please observe the instructions in the operation manual for
the correct and safe operation of the system.

1.3 Maintenance and calibration

The sensors and other modules have been developed to be applied at elevators on a
daily basis and have already been proved to be successful in practice.

The sensors are very precise measuring instruments which have to be treated very
carefully. If the sensors were exposed to excessive mechanical influences or electric
shocks, the correct function of the sensors should be verified.

We recommend at least one annual service check of the electronic
components . The calibration of the Sensors should also be carried
out annually .

1.4 Application in explosion -proof facilities

The sensors described here have no approval for application in explosion-proof envi-
ronments. Please observe the relevant regulations.

1.5 Liability and consequential damage

Henning GmbH & Co. KG is not liable for the damage caused by ignoring the instruc-
tions of this manual or other protection rules or rules for protection against accidents.
The provisions of warranty and liability according to the licence agreement for the
Henning Sensor Suite are applicable.

As far as permitted by law, Henning GmbH & Co. KG excludes any warranty for fit-
ness and suitability for a particular purpose, whether expressly stipulated or implied.
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Henning GmbH & Co. KG is not liable for any damages including loss of profit or lost
information, interruption of business or other financial losses.

Please be sure that the system is only applied by expert
personnel that understand the consequences of the applica-
tion.

All applicable safety requirements have to be carefully ob-
served.

2 Scope of Delivery

The Henning Sensor Suite is usually delivered together with the respective Sensor
hardware on a disk. The latest version is available on our website at any time
www.henning-gmbh.de; the download is free of charge.

3 Installation

The Henning sensor suite runs on all Windows operating systems from Windows XP
(note the special instructions for Windows XP in the following subchapter).
A specific hardware configuration is not required. We recommend a processor of at
least 1 GHz, RAM of at least 4GB of, free hard-drive space of 100 MB, a monitor with
a minimum resolution of 1024 x 768 pixels and the ability to connect USB devices to
the PC.

You have to have a administrator -rights to install Henning
Sensor Suite on your PC.

On the installation-disk there are two files (setup.exe, HGSui-te_setup.msi). Start the
setup.exe file and you will be guided through the installation process.

3.1 Installation under Windows XP

For installation under Windows XP, the so-called AVindows Language Support Ser-
vice Packo is required. This is usually already pre-installed. Should this not be the
case, it may be downloaded from the following URL:

http://www.microsoft.com/enus/download/details.aspx?amp:DisplayLang=en&id=252
41

The installation of the fWindows Language Support Service Packo must be carried
out prior to the Installation of the Henning Sensor Suite.
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3.2 Installation uder Windows 10

To make use of the Bluetooth functionality of some sensors, please make sure that
you have installed all the latest Windows 10 updates (in particular the KB3093266
update).

3.3 Hardware Drivers

The devices of the latest generation, provided that they are connected via the USB
interface, are so-called fHuman Interface Devicesa For such devices, the necessary
driver is already integrated into the Windows operating system. Currently only the
sound level meter, the pressure sensor HS1 and the AE12 controller require a spe-
cial driver. This can be found in the installation directory under the subdirectory 'Driv-
ers'.

3.4 Establishing BietoothPairing

You need a Bluetooth adapter on the computer in order to establish a wireless Blue-
tooth connection. In case the computer does not have such an adapter in place, use
our optional Bluetooth adapter. Under the Windows 7 operating system (and subse-
quent versions), follow the instructions of the operating system. These appear as
soon as you have connected the Bluetooth adapter to your computer. In exceptional
cases, depending on your computer configuration, it can happen that the adapter is
not automatically detected and installed by the system. In this case, use the supplied
installation CD and follow the instructions of the installation program. The operating
instructions of the Bluetooth adapter is also found on the CD.

To be able to use the wireless connection between one of the measuring devices and
the computer, you must log the respective measuring device on the computer. Here
the login procedure is described under Windows 7; for other operating systems,
make the settings accordingly. All measuring devices use the Bluetooth PIN as the
main key

0000
(four zeros)

To log the measuring device on to the computer, please turn this on.

Open the category of iHardware and Soundoon the
System Control.

Find the MAdd Bluetooth Deviceoentry and start it
with a mouse click.

Make sure that the measuring device is turned on.
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O 2t

Select a device to add to this computer

Windows will continue to look for new devices and display them hese.

Brother HL-4570CDW serics

Brother HL-2150H series

o [30055<278447) (008077021 9]
Brother HL-2150N series. Brother DCP-2055CDN
ol 3c9] - [091badalebfs)
- R itk e
Otter
e Windne o fnd my

-
@ ¥ Add a device
Select a pairing option

+ Create a pairing code for me
The device has a keypad

3 Enter the device's pairing code
with s paing <o,

<t [ Conea

& 1 addadence

Enter the pairing code for the device

This will vesy that you are connecting to the corect device,

000

The code is device.
‘came with the device.

b find th £ pairing cod

Cancel

Now all available Bluetooth devices will be
searched and listed. Select the respective entry
with a double click.

In the next dialogue box, select that you intend to
enter the ftoupling code of the devicea

The coupling code is 0000. Enter this and confirm
with iNexta

The device is then configured.

At the end of the installation, click on Closea

a Henning GmbH & Co. KG
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b
This device has been successfully added to this computer

Windaws s now checking for drivers and will installthem if
ec ay need to wat far this to finish before your device

inished installing properly, lock for it in

The measuring device is now available as a virtual COM port on your Windows sys-
tem, and it can be listed on the software as a directly via USB connected device can

be used.

4 Softwardnterface

The software interface is divided into two main elements: The management and ad-
ministration display and the main display area. In the management and administra-
tion area projects and measurements, basic software settings and several additional
tools such as data-import is being managed. In the main display area, the individual
sensor dialog-fields and the dialogues for the evaluation of stored measurements are

displayed.

a Henning GmbH & Co. KG
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B Henning Sensor Suite 4 _EX
.
Projeide | b Administration | [ Einstellungen =2 MSM12 Einheit | 8 Beschl -Sensor| =7 ELVI System x
O MSM12 Verbindungsstatus [ Werbinden ] [ Firmware Update ]
Projekt .
- @ 1WTC BankA Feb/2014 - ‘3
& ELvI2 )
ﬁ Example Report ELVI M5M12 Konfiguration
. ﬁ Huber Seriennummer Version
- ﬁ Liftlnspector Test .
- ﬁ One World Trade Center e
s} Test =
B OronaTe 3 e Optionale Funktionen
- ﬁ Otis Testtower Batteriekapazitit freischalten
- ﬁ Q53 Mustermessungen
- ﬁ Sicherung USA/CAD [] Bluetooth o Messung des Lastverlaufs iiber die
f TESTTTTTT zeit
. ﬁ Thyssen Memphis Towerl [] Kontaktlose QI4Ladung [] Messung Gegengewichtsausgleich
- ﬁ Thyssen Memphis Tewerl Fang I ] Synchronisationsmodul [ SyncMaster-Funktionalitat
- ﬁ Thyssen Testtower
ﬁ Toronto Datum D Typ Information
ﬁ Tower1 Screenshots 2

Projekt Wolfenbiittel Test
Fabriknummer 0815

Strafie Breite Herzogsstr. 20
PLZfOrt 38300  Wolfenbiittel

Land Niedersachsen
Kommentar

T b
Nenngeschwindigkeit 0,40 mfs
Nennlast 1500 kg

IS0 18738 Grenzwerte |Limit Set Test =

Seildur

sl Administration  dis- |||,
play

1 | 3

| Main display area

You may adjust the degree of division between the two areas. Move the mouse to the
vertical dividing line between the two areas

(the mouse cursor then changes to this shape: +=) and change the division ratio by
moving the mouse while holding down the left mouse button. The changes take effect
as soon as you release the mouse button.

lllustration 1: Software -Interface

4.1 UpdateNotification

Once the PC has been connected to the Internet, a search for new versions of the
software is automatically started.

If a new version is available, the following message is displayed at the bottom left
hand side of the software interface:

J 04 .07 2016 Version 1.54 available...

4.2 Management & Administration Display

4.2.1 Project -Management

Within the software, an elevator/escalator represents a project. If you want to group
certain elevators/escalators, it makes sense to name the individual projects in a simi-
lar fashion, (e.g. sample project lift 1, Sample Project Lift 2, etc.). As the software
lists the individual projects in alphabetical order, the projects of the group will be dis-

& Henning GmbH & Co. KG Page 17 1.9.7/5.2023



Iiennlng

MADE IN GERMANY Henning Sensor Suite

played together.
The project management consists of a list in tree-format, the elevators being the
branches, and the branches dividing into the individual measurements. The project
data of the currently selected project is shown below the list.

Projects | gk Admiristration | (2] Settings | x

Newprojct | Project list

Project
®- & Mulllinie -
-- ﬁ One World Trade Center
-- ﬁ COrona Test

- ﬁ Otis Testtower

H- fj Q53 Mustermessungen
28 ﬁ Schindler

H- i Sicherung USA/CAD

£

£

£

£

o g TESTTTTTT

- ﬁ Thyssen Memphis Towerl

- ﬁ Thyssen Memphis Towerl Fang
- ﬁ Thyssen Testtower

-- ﬁ Toronto

-- ﬁ Tower 1 Screenshots

-- ﬁ unbenannt

-- ﬁ Windenergie Friedrich

m

-- ﬁ Wolfenbittel Test |

4 [ ] ¥

roject Walfenbittel Test

ift serial no. 0315

treet Breite Herzogsstr. 20

FIP (City 38300  Wolfenbittel

Country Miedersachsen

Comment s
Fl 3

ated speed 0.40 mfs

ated load 1500 kg

50 18738 limits [Limit Set Test ~

ope diameter 13,1 mm

istance between guide 1500 mm
ails

Project data

lllustration 2: Project management

4.2.1.1 List of Projects

Within the project list, the projects are listed in alphabetical order. Newly created pro-
jects will be added to the end of the list and sorted alphabetically after the program
has been re-started again. In front of each entry you will find a plus sign; when this is
clicked, the corresponding project-branch opens and lists the subcategories (sorted
by measuring device). Once a project has been clicked or highlighted (marked in
blue, see lllustration 2), the data which have been stored by the user will be dis-
played in the project (see. Chapter 4.1.1.3).
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#H-[= Load Measurements
- @ Acceleration Measurermnent

----- fg. Sound Level Measurement

-7 ELVI System

----- [E Liftinspector

lllustration 3: Project -Subcategories

The subcategories may also have additional branches that are opened by clicking on
the associated plus sign.

4.2.1.2 Creating a new Project

The button Which you will find at the top of the Project-Management,

creates a new project, which will appear as funtitleddin the project list. The cursor will
automatically change into the project data to be completed by the user.
(compare chapter 4.2.1.4).

4.2.1.3 Importing a Project

The button v which you will find at the top of the Project-Management, imports a pro-
ject from an existing project export file, which will appear as a new entry in the project
list.

4.2.1.4 Project -Data

4.2.1.4.1 Elevators

Relevant elevator parameter may be entered into Project-Data. As soon as a project
has been chosen in the project list, the relevant data is displayed.
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Project Wendenring
Serial no. 0815
Street Irgendwo 14
ZIP[City 12345  Musterhausen
Country Deutschland
Comment
Rated speed 1.00 mfs Indingtion 0.00 =
Rated load 6530 kg
IS0 18738 limits | GB/T 10058-2008 v
Rope diameter 10.0  mm
Distance between 1600  mm
quide rails

Illustration 4: Project -Data Elevators

The project data, as far as it relates to values related to physical units, will be con-
verted automatically, when the physical unit is changed.

Of particular importance is  the entry of the rope diameter s; if
a unit conversion into inches has been done . In this case,
the software expects the value to be a fraction

(for example 3/8).

Once changes have been made to the project data, the button will be

unlocked.

Changes to the project data will only be saved, if after

[

changing the button o is pressed.

For ASO 8100-34 Limitso you may select an existing limit value set (Grenzwertsa-
tzverwaltung vgl. Kapitel 4.2.2.1 Setting ISO 8100-34 ).

4.2.1.4.2 Escalators/Moving Walks

Relevant escalator parameter may be entered into Project-Data. As soon as a project
has been chosen in the project list, the relevant data is displayed.
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Project EscalatorTest
Serial no. 0315
Street Mustergasse 6
1P [City 12345 Musterhausen
Country Fantasien
Commert Dias ist &in Kommentar
Rated speed 1.30 mfs Indinaton 27.30 =
Length 30,10 m Width .10 m
Running direction i@ Up () Down () Both
s
K

lllustration 5: Project -Data Escalators

The project data, as far as it relates to values related to physical units, will be con-
verted automatically, when the physical unit is changed.

(Ll
m

Once changes have been made to the project data, the button will be
unlocked.

Changes to the project data will only be saved, if after

[

changing the button o is pressed.

For ASO 8100-34 Limitso you may select an existing limit value set (Grenzwertsa-
tzverwaltung vgl. Kapitel 4.2.2.1 Setting ISO 8100-34 ).

4.2.1.5 Online Measurements

With some sensors on-line measurements may be recorded. The sensors have to be
connected directly to the computer. The measurement data in these cases will only
be stored on the computer and not in the sensor itself.

The online measurement is available for:
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-The rope load evaluation MSM12
-The accelerometer QS3
-And the sound level meter 8921

To start an online measurement, right-click on the project in the project list (different
behavior with escalator projects), to which the new measurement should be saved.
After clicking the following context menu appears:

Mew Measurement
Export
Delete

Illustration 6: Context menu projects

Once MNew Measurementohas been selected, a new user dialog will be displayed in
the main display area:

r - *1
1B Henring Sensor Suite V 1,45 TR . i =W - - ==
Projects | b Administration | ] Settings X (=1 MSM12 unit | @8 Acc. Sensor| = ELV] System ||.£ New Measurement - Wolfenbittel Test ®
.
Project
Acc. S
Q53 Mustermessungen - - E"sﬁ:ﬂtsem‘m
Schindler 003601440043
Sicherung USA/CAD Date of calibration
TES 30.03.2015
Thyssen Memphis Towerl
Thyssen Memphis Towerl Fang ' 0
Thyssen Testtower
Toronto -
Tower1 Screenshots
unbenannt ready 2100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 -15 -10 05 00
Windenergie Friedrich 1
Waolfenbittel Test 3 Sound Level Meter
= Load Measurements Unit serial no.
@ Acceleration Measurement
A, Sound Level Measurement L Date of calibration
7 ELVISystem -
Ll —T— v [ ] 0
-
Project Walfenbiittel Test &
Lift serial no. 0815
Street Breite Herzogsstr. 20
zZIP/city 38300 | Wolfenbittel not avaiable 2100 95 90 85 -80 75 70 65 60 35 -50 45 40 35 30 25 20 -15 10 05 00
Country Niedersachsen
MSM 12 unit
Comment
Unit serial no.
Date of calbration
Rated speed 040 mfs
Rated load 1500 kg - 0
150 1738l
Rope diameter 13.1 mm
Distance between guide 1500 mm
== not avaiable -100 95 90 -83 -80 75 70 65 60 -55 -50 43 40 35 -30 25 20 -15 10 03 00
Save

lllustration 7: Us e r 6 9iNely Maakucement 0

The software automatically searches for sensors which are connected and shows the
status of the devices via a coloured icon:

a Device not found or not connected

J Device found, but not ready for measurement
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\J Device found and ready for measurement

The measurement may be named by any ID. The ID must be assigned before the
start of the measurement.

. . Mew Measurement
The measurement is started and ended via the button

Once the measurement has been completed, the data is available in the respective
sub-project list.

The data of all devices involved in a measurement will be
presented synchronized. Depending on the computing pow-

er of the utilized PC, the online presentation might jerk. This
can be adjusted by using the parameter fiScreen refresh
rate 0 (compare chapter 4.2.3 Settings)

For the acceleration data of the sensor QS3 a live frequencies-analysis is calculated
in displayed in the curve view. The axis for FFT evaluation might be selected by the
following selection:

Frequency analysis
(71 X axis (7Y axis @) 7 axis (7 Second 7 axis

L] 5 10 15 20 25 30 35 40 45 50 55 60 63 T0 15 30 85 50 o5 100 105 110 115 120 125

0.020

0.0 03 10 13 20 23 30 33 40 43 0 33 6.0 6.3 70 13 30 83 20 935

Illustration 8: Online -FFT fort he acceleration data, plotted in light blue

4.2.1.6 Deleting a Project

To delete a project, click with the right mouse key on the relevant project in the pro-
ject list. After clicking the following context-menu will appear:

Mew Measurement
Export
Delete

lllustration 9: Context -Menu Projects

If the button fDeleteodis selected, the entire project will be deleted after a safety ques-
tion has been asked. Alternatively, after selecting the project the fDelo key may be
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used.

The deletion process is irreversible . All data and measure-
ments are removed from the computer . Deleted projects
cannot be restored .

4.2.1.7 Exporting a Project

To export a project, click with the right mouse key on the relevant project in the pro-
ject list. After clicking the following context-menu will appear:

Mew Measurement
Export
Delete

lllustration 10: Context -Menu Projects

If the button fExportd i s s thé entird project will be exported to a export file.
You will be asked for the destination export file name in a separate dialog box.

4.2.1.8 Existing Measurements
Measurements may be found in the subcategories of projects from the project list.
All measurements are provided with a time stamp and ID. The latter can be allocated
either in the relevant sensor (depending on sensor type) or in the software.
A right-click on the measurement will the following context menu:

Open

Delete
Export

Comments / Special explanatory notes

lllustration 11: Context -Menu Measurements

4.2.1.8.1 Opening Measurements

In order to open a measurement double-click with the left mouse-key to select a file.
The actual measurement then opens in a new tab in the main display area.
Alternatively, if you click with the right mouse-key to select a file, a pop-up menu (see
lllustration 8: Context Menu Measurements) will appear, in which fopendo may be se-
lected to display the measurement. For more information on measurement display
and evaluation tools may be found in the relevant sections of chapter 4.2 Main Dis-
play Area

4.2.1.8.2 Deleting a Measurement

If the button fDeleted from the context-menu is selected (see illustration 8, Context-
Menu Measurements), the measurement will be deleted after a safety question has
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been asked. Alternatively, after selecting the measurement, the fDelo key may be
used.

The deletion process is irreversible . The measurements are
removed from the computer . Deleted Measurements cannot
be restored .

4.2.1.8.3 Exporting a Measurement

To export individual me a s Wwmehmeontexsmenuuseee t he
illustration 8, Context-Menu Measurements). The measurement will be stored with a

file name ending on TML.

Depending on the type of measurement the export will con-
sist of more than one file. We therefore recommend to ex-
port into a newly created folder.

4.2.1.8.4 Importing Measurements
Importing measurements is not done via the context-menu for measurements, but

through the context menu of the subcategory of the relevant project. The procedure
for import is therefore as follows:

1. Choose project and osdneochowthessubcategoddsi ng t he
2. Depending on the measurement to be imported, right-click on the subcategory
3.click the biotheacontext-fénmp or t

4. Select the file to be imported in the file selection dialog

To import, for example, an acceleration measurement into the project AQS3 Sample
Measurementsq right click on the subcategory fAcceleration Measurementa
=B ﬁ Wolfenbittel Test
#-0= Load Measurements
M B Acceleration Measurreoeat
----- ‘E, Sound Level Measure
- ELVT Systern -

Import

lllustration 12: Example Import of Measurement

4.2.1.8.5 Commenting on a measurement

For each measurement (with the exception of Lift-Inspector measurements), a com-
ment may be stored. This comment will be displayed on the associated reports.
To add a comment, select a measurement from the context-menu (see illustration 8:
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Context-Menu Measurements) the entry fiComments/Special Explanatory Notesa
Enter your comments into the dialog box and save by clicking the fApplyobutton.

-

Comments / Special explanatory notes Iﬁ

Comments [ Spedal explanatory notes

4

N —

Illustration 13: Commenting a Measurement

4.2.2 Administration

In the administration area of the Henning Sensor Suite basic settings for the software
are being made. In addition, other useful tools and software wizard can be found, for
example for importing data from previous software versions.

4.2.2.1 Setting ISO 8100-34 Limits

ISO 18738 for measuring ride quality in elevators does not impose any limits. In-
stead, the standard provides the necessary algorithms and procedures to make driv-
ing quality measurable.

It remains up to the user to create his own set of limits, which apply to the relevant
elevators, depending on the application (hotel lift, elevator in public institutions,
freight elevators, etc.) and the desired ride-quality. The Henning Sensor Suite pro-
vides a limit management for this. It can hold any number of limit sets the user may
desire. Single elevator or projects may be allocated exactly to a certain set of limits
(see. Chapter 4.1.1.3 Project Data).
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TN T YT T T T— ] © ]

B Henning Sensor Suite V 1.61

08606E697F4F

Projects | 4 Administration | [ Settings| =) MSM12unit | Acc. Sensor | =7 ELVI System | BB AE12 Controller | & 150 18738 limits x

[ 150 18733 lmits ] [e8/T 10058-2009 - l Delete ]

[ My Sensars ]
Name GB/T 10058-2003

[ Import ELVI 1.0 data ]

[ Release special functions ] ?gf:gr‘gt!dspesd) 20 % =

Raw IS0 18738 weighted
Max. horizontal vibration 0.0 Gal 200 Gal
Max. vertical vibration const. 0.0 Gal 0.0 Gl
Max. vertical vibration n. const. 0.0 Gal 0.0 Gal
lf Max. horizontal AS5 0.0 Gal 150 Gal

Man. vertical A5 const. 0.0 Gal 200 Gal
Max. vertical A95 n. const. 0.0 Gal 0.0 Gal
Max. horizontal RMS 0.0 Gl
Max. vertical RMS 0.0 Gl
Max. sound level 0.0 dB(a)
Max. jerk 0.000 mfs?
Max. acceleration 0.0 Gal
Max. deceleration 0.0 Gal

Apply

Sign up for the Henning Sensor Suite Newslet

Getup to date information about new
functionalities, new product integrations and

Close

lllustration 14: Managing ISO 8100-34 Limits

4.2.2.1.1 Creating Limits

To create a new set of limits, choose [New entry ~lin the drop-
down menu. Subsequently, the name and the actual limits for the various parame-
ters in accordance with ISO 8100-34 should be entered.

Once all the entries have been made, the new set of limits can be saved with the but-

ton.

The limit set is permanently stored in the database of the Henning Sensor Suite.

Limits that are set to 00, will not appear in the report out-
put.

4.2.2.1.2 Changing a Limit Set

To change an existing limit set, first selected it in the drop-down menu.
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[Limit et Test - |

MNew EI‘ltI'E

MNeuer Mame2
Test

lllustration 15: Choosing an existing limit set

The selected limit set is then displayed and may be edited. Once editing is complete,
the changes must be saved by pressing the _ button.

4.2.2.1.3 Deleting a Limit Set

To change a limit set, first selected it in the drop-down menu and delete it by press-
ing the _ button.

The deletion process is irreversible. The limit set is removed
completely from the computer. Should the limit set have al-
ready been used for some projects, the limits of these pro-
jects are still available.

4222 Managing AMYp Sensor s

All sensors, which had been connected at least once connected to the Henning sen-
sor suite will be added to the list iMy Sensorsa The list is used for a quick overview
of the software versions and the calibration statuses of sensors and devices.
The list of respective sensors may be found within the device groups. For each sen-
sor and device the serial number, the current software version (if available), the last
calibration date and the number of weeks until the next calibration is due is indicated.
Sensors which should be calibrated within the next four weeks are marked orange.
Is the calibration overdue, units will be marked red in the list.

With each start the software the Henning sensor suite checks, if the calibration of the
sensors has expired. If at least one sensor is found with an expired calibration, the
software will automatically switch into the fMy Sensorsolist after the start.

These warnings may be turned off for individual sensors. For this purpose, the
checkbox of the relevant sensor (to be found at the top of each list line) has to be

Disable warning

marked and then the button has to be pressed. This button inverts
the current alert status. This means that the warning for a marked sensor will be acti-
vated or deactivated depending on the status before the change.

The current alarm status is also displayed as a column within the list.
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Projecis | %# Administration (] Seftings| X [CMSM12 unit| 8 Ace. Sensor |77 ELVI System | 1S0 18738 limits | 4 My Sensors| x
( 150 18738 limits ]
[ My Sensors J Type ) Model Serial no. Version  Last calb... Warning enabled Next calibration o
ALL, JEnEUT JEIELL CUMPIELE Qroug =~
[ gt R s firlaln ] [0 Acc. Sensor 053 01440019 108 21112014 no -3 weeks =
|:| Acc, Sensor Qs3 01440034 1.08 28.01,2015 yes & weeks
|:| Acc, Sensor Qs3 01440013 1.08 18.03.2015 yes 13 weeks
|:| Acc. Sensor Q53 01440043 2.34 30.03.2015 yes 14 weeks
|:| Acc. Sensor P52 01530001 2.30 24.08.2015 yes 35 weeks
[ Acc. Sensar LiftInspector 00990004 1.02  03.09.2015 yes 37 weeks
|:| Acc, Sensor ps2 01530002 2.31 05,10.2015 yes 41 weeks
|:| Acc. Sensor Ps2 01530003 2.31 07.10.2015 yes 42 weeks
|:| Acc. Sensor P52 01530004 231 07.10.2015 yes 42 weeks =
|:| Acc, Sensor Q53 01440066 2.30 03.11.2015 YES 45 weeks
|:| Acc, Sensor ps2 01530005 2.35 08.12,2015 yes 51 weeks
| [ Acc. sensor Liftinspector 00000000 15,12,2015 no 52 weeks
Evaluation unit Select complete group A
|:| Evaluation unit MSM12 43 01202177 3.37 12.09.2014 no -13 weeks
|7] Evaluation unit M3M12 V3 01202260 3.12 24.02.2015 yes 10 weeks
[[] Evaluation unit uco 00000001 124 23.07.2015 no 31 weeks
[T Evaluation unit uco 01500003 125  23.07.201% yes 31 weeks L&
[T Evaluation unit ucp 01500004 .25  23.07.2015 yes 31 weeks
|7] Evaluation unit uco 01500002 1.25  23.07.2015 yes 31 weeks
[[] Evaluation unit M5M12 V3 01202101 3.35 31072015 yes 32 weeks
[T Evaluation unit MSM12 V3 01202358 330 04.09.2015 yes 37 weeks
[T Evaluation unit MSM12 V3 01202233 3.37  22.09.2015 yes 40 weeks
|7 Evaluation unit MSM12 V3 01202372 3.37  27.10.2015 yes 45 weeks
[T Evaluation unit M3M12 V3 01202361 3.37  27.10.2015 yes 45 weeks
[[] Evaluation unit uco (01500005 125 07122015 yes 50 weeks
[T Evaluation unit M5M12 V3 01202376 3.37 07122015 yes 50 weeks
| Load senser Select complete group A
L [F] Load sensor LsM2 00101066 18,06,2008 no -338 weeks
[ Load sensor LSM1 00645054 15.12.2009 no -260 weeks
[ Load sensar L5M1 00643050 15,12,2009 na -260 weeks
[ Load sensar LSM-Belt 00800015 16.08,2010 no -226 weeks
[F] Load sensor LSM2 00101590 25,08,2010 no -224 weeks
|:| Load sensor LSM-xL 00401177 i.00 21.01.2013 no -29 weeks
| |_|| Load sensor LSM1 00654383 29.05.2013 no -80 weeks | k¥
] 1 r
S

lllustration 16: List fiMy Sensors 0 with sensors and devices which have been connected to the
Henning sensor suite previously

4.2.2.3 ELVI 1.0 Importing Data
This feature allows the database inventory of ELVI 1.0 to be read into the system.

4.2.2.3.1 Requirements

The import can only be completed, if the ELVI software has been installed properly
on the computer. The Henning Sensor Suite performs database queries and access-
es files of the existing database of the ELVI 1.0 system.

4.2.2.3.2 Execution

Once this function has been selected, the Henning Sensor Suite automatically cre-
ates a list of projects present in the ELVI 1.0 database. This list shows the projects to
be imported which may be selected with the Checkbox. Once all projects to be im-
ported are selected, the button Startimpart |is used. Depending on the num-

ber of projects to be imported, this process may take some time.

Progress is shown at the progress bar next to the button | Start import
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Once the import has been completed, the imported projects are accessible via full
project list (see Chapter 4.1.1.1 project list).

(@ Hemingsensorsuevas — e 2
Projects | 4F Administration | (3] Setfings| X (=) MSM12 unit | @8 Ace. Sensor |77 ELVI System |G 15O 18738 limits | {gF My Sensors | %F Import ELVI 1.0 data x
[ 150 18738 limits ] Date Project Lift serial no. Tests o
L T e 1T s L Logaiuues wive.,  ueTieT LA S e Oiane
[ iy Sensors J 160 Bloor Car 5
[ Import ELVI 1.0 data ] [7] 18.08.2015 07:51:05 160 Bloor Car 5 36152 1x Safeties, 1x Traction, 1x Machine Brake, 1x Emergency Brake, 1x Buf
[ 18.08.2015 07:51:05 160 Bloor Car 5 36152 1x Safeties, 1x Traction, 1x Machine Brake, 1x Emergency Brake, ix Buf
[] 18.08.2015 07:51:05 160 Bloor Car 5 36152 1x Safeties, 1x Traction, 1x Machine Brake, 1x Emergency Brake, 1x Buf[ |
[] 18.08.2015 07:51:05 160 Bloor Car 5 35152 1x Safeties, 1x Traction, 1x Machine Brake, 1x Emergency Brake, 1x Buf
TWTC
D 21.01.2014 14:14:40 1wTC 1x Safeties
1WTC BankA Feb/2014
|.l.21,01,2014 13: 14:40 IWTC BankA Feb,.. | Bank A ... x5afeties, T Traction, 1 Machine Brake | ...
1WTC ohne Fang 1
[[] 21.01.2014 14:14:40 1WTC chne Fang 1x Machine Brake
20150729-01
[] 29.07.2015 11:24:46 2015072901 Gen 2 1x Safeties, 1x Traction
20150729-02
D 29.07.2015 14:54:23 20150723-02 GO07832 1x Safeties, 1x Traction B
2415 Jane st Car1
[] 11.05.2015 08:44:36 2415 Jane st Car 1 18702 1x Safeties, 1x Traction, 1x Machine Brake
2415 Jane 5t Car 2
] 11.05.2015 13:46:57 2415 Jane StCar 2 18703 1x Safeties, ix Traction, 1x Machine Brake
3700 Lawrence East car 2
[] 05.02.2015 09:28:44 3700 Lawrence E... 23621 1x Safeties, 1x Traction, 1x Machine Brake
Il BankA
tl [] 21.01.2014 14:14:40 BankA Bank A 1x Safeties, 1x Traction, 1x Machine Brake, 1x Emergency Brake, 1x Buf
| Buffer Sample
i [ 13.11.2012 21:37:17 Buffer Sample 1x Emergency Brake, 1x Buffer
i church 2
[ 25.08.2009 20:08:28 church 2 1x Safeties
| ELVL TEST 01
l' [7] 08.02.2014 08:47:27 ELVI_TEST_01 1n Safeties
: 4r|"""|_n_"4 il 3
] |
(l
U ==

lllustration 17: Importing ELVI 1.0 Projects

4.2.2.4 Enable optional functions

This function is utilized to enable special functions in the Henning Sensor Suite.
Clicking on the relevant button opens a file dialog in which a license file must be se-
lected. After the license file has been read, the software must be closed and restart-
ed. The new functions are then available.
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4.2.3 Settings

Settings are not applied retrospectively ! The program must
be restarted after changing the language for example, or af-

ter changing a curve colour the corresponding

measure-

ment must be reopened to show the change .

Parameter | Description

Language

Language automatically | Language of operating system will
be utilized

Language Various languages available, list is

constantly being updated

Units

Acceleration Unit, in which all acceleration values are shown

Jerk Unit, in which all jerk values are shown

Speed Unit, in which all speed values are shown

Distance Unit, in which all distance values are shown

Load Unit, in which all load values are shown

Pressure Unit, in which all pressure values are shown

Diameter Unit, in which all diameter values are shown (usual-

ly for frequency analysis)

Rope Diameter

Unit, in which all rope load values are shown. If
Inch is chosen, the format will show fractions (i.e.
3/8 Inch)

Data Transmission

Delete automatically after
transmission

If this function activated, all data will be deleted
from the sensor automatically after it has been read
out

Report Settings

Logo File

At this point, an image file in the format JPEG,
BMP, TIFF, PNG or GIF may be selected that is
used as a logo on all reports. The optimum size

(W x H) is 75.5 mm x 29.0 mm. Any other sizes are
scaled up or scaled down.

Creating averages of the
drive sections in the ISO
8100-34 report

If this function is activated, two pages will be added
to the ISO 8100-34 report showing the averages of
all parameters of the upwards and downwards
drives

ISO 8100-34 raw data re-
sults from

Raw data If this option is chosen, the 1SO
8100-34 report of raw data results
will be based on the actual raw data

10 Hz low- | With this option, the raw data results

pass filtered | are being determined from the 10 Hz
low-pass filtered acceleration data.
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Ignore transgression of
standard-deviation

If this option is set to "yes", the acceleration data is
not checked for position-plausibility and the evalua-
tion will be carried out in any event

Curve Display Area

Auxiliary-Grid Colour

Sets the colour for the dotted auxiliary grid

Text Fonts

Sets the text font for the inscriptions of the axis

Text Colour

Sets the text colour for the inscriptions of the axis

Zoom Colour

Sets the colour of the zoom-rectangle which is op-
erated with the mouse for zooming

Legends

Showing Legends

Specifies, if legend is shown in the curve display

Text Fonts

Sets the text font for the legend

Background Colour

Sets the colour of the legend background

Left Axis
Lower Axis
Right Axis
Upper Axis

Activating Scrollbar

Activates or disables the scrollbar for the relevant
axis (see chapter Fehler! Verweisquelle konnte
nicht gefunden werden. , operating the curve dis-

play)

Line Colour Sets the colour for the axis
Text Colour Sets the text colour for the inscriptions of the axis
Text Font Sets the text font for the inscriptions of the axis

Load Measurement

Line Colour CH1to CH 12

Sets the colour for the
spective measuring channels

Total

Sets the colour for the complete load profile of all
active measuring channels

Acceleration Measurement

X-Axis

Sets the colour, in which the curves of the X-axis
are displayed in charts

Y-AXis Sets the colour, in which the curves of the Y-axis
are displayed in charts
Z-Axis Sets the colour, in which the curves of the Z-axis

are displayed in charts

Additional. Z-Axis

Sets the colour, in which the curves of the addition-
al Z-axis are displayed in charts

Speed Sets the colour, in which the speed curves are dis-
played in charts

Distance Sets the colour, in which the distance curves are
displayed in charts

Jerk Sets the colour, in which the jerk curves are dis-

played in charts
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Scaling

Automatically | In this option the software scales

(axis) each acceleration axis separately
depending on the maximum values
measured

Automatically | In this option the software scales

(all Axis) each acceleration axis with the

same value, depending on the
maximum values measured

Manually In this option the software scales
the acceleration axis scaled to the
three parameters below

Scaling X-Axis manually Scaling the curves of the X-a x i s ; par ar
ingd hast Atmmnluealdegtd t o

Scaling Y-Axis manually Scaling the curves of the Y-a x i s ; par ar
ingd hast to be set to /

Scaling Z-Axis manually Scaling the curves of the Z-a x i s ; par ar
ingd hast to be set to /

Sound Level Measurement

Line Colour

Online -Measurement

| Sets the colour fort he sound-level curves

Screen Refresh Rate

During online-measurements, i.e. Measurements
which are started and terminated via Henning sen-
sor suite, (see Chapter 4.2.1.5 Online Measure-
ments),

series of measurements are displayed live on the
screen. Depending on the computing capacity of
your PC, the data may be displayed in a somewhat
jerky fashion. In such a case, the default parame-
ters (50 Hz) may be reduced to achieve a more
pleasing output.

Virtual COM-Port (Bluetooth

Acc. Sensor QS3

MSM12 Unit

Acc. Sensor PS2

ELVI UCD

Sets the virtual COM port for the bluetooth connec-
tion of the specific device

Display Tabs

MSM212 Unit

Acc.Sensor QS3

ELVI

AE12 Controller

Shows and hide the specific tabulator in the main
display area.
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Emergency Stop Analysis
(AddOn)

Low-Pass Filter Frequency | Sets the filter frequency used to filter the accelera-
tion data from which the maximum and average
deceleration values are determined. Also applies to
the peak examination.

Peak-Limit for Determiona- | Specifies the limit (in g) from which the peaks are
tion of Time Span examined for the duration of the exceedance of
these limits

4.3 Main Display

4.3.1 Operating the Curve Display

25.06.2014 164848 ID: NYC

1000
950

350

800

T30

700
— CH02

CHO3
CHM
— CH 05
— CH 06
— CHO7
— Taotal

630

350

Load [kq]

500

450

350

300
250
200
150

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Time [s]

Illustration 18: Example of curves, measured while lit is travelling

4.3.1.1 Zooming

In order to enlarge a certain area of the curve display a zooming operation may be
performed with the mouse. For this, the mouse pointer has to be positioned at the
upper left corner of the area which is to be magnified. Keeping the left mouse button
pressed, move the mouse in the direction of the lower right corner of the area to be
magnified. During this process, a zoom rectangle appears, indicating the area to be
enlarged. Once the left mouse button is released, the zooming has been performed.
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Load [kq]

LR

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Time [s]

lllustration 19: Curve View while Zooming

To revert the zooming, an inverted zoom may be performed at any point of the curve
view, i.e. the zoom selection begins at the bottom right hand corner and is pulled to-
wards the upper left hand corner.

330

730

6501

Load [kg]

350

430

20 230 240 250 260 270 280 290 300 310 320 330 340 350
Time [s]

Illustration 20: Inverted Zoom
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4.3.1.2 Scrolling

After a zooming operation has been performed and if the scroll bars have been ena-
bled (see chapter 4.1.3 Settings) navigation within the curve display may be done via
the scrollbars. As soon as the mouse is coming close to an axis, the relevant scroll
bar is displayed.

1030
1000
930

850
300 '

750 W

o "’l_,-p“'wf’

630

Load [kg]

330
500
430

330
300
230
200
150

(4] [ 1 | [

120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
Time [s]

100

lllustration 21: Curve Display with Scroll Bar for lower Axis

The scroll bar may now be moved with the mouse to compose the image. In the
above example, when the time range is shifted to the right it moves to the beginning
of the measurement, if it is shifted to the left it moves to the end of the measurement.

4.3.1.3 Sliding

A click with the right mouse button into the diagram allows you to move the curves.
The right mouse button has to be kept pressed for this. All movements during the
period the mouse button is kept pressed lead to the corresponding shift of all curves
in the diagram.
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4.3.1.4 Instantaneous Values

This feature is not available for all diagrams

If the mouse cursor is moved over a measurement point on the diagram, its appear-
ance will change from an arrow to a crosshairs. If the left mouse button is pressed,
the so marked instantaneous values of this curve are displayed in a window in the
foreground. This window will also be displayed when the diagram is printed.

The current instantaneous value may be shifted in the time range by the arrow left
key or the arrow right key.

7
’ 6.3
6
5 42mg @ 0.00m
4_
3
2
1
1]
=
E 1
™~
2
-3
4
-5
6
e . 635
-3
-2
128 130 132 134 136 138 140 142 144 146 148 1350 152 134 136 138 160 142
Time [s]

lllustration 22: Curve with Instantaneous Values inserted
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4.3.1.5 Establishing Averages

This feat ure is not available for every curve display

Via the button average values of the displayed measurement data over
any chosen period of time may be determined. For this purpose the two vertical cur-
sor lines can be moved with the mouse to the start and end of the desired time
range. The averages are shown in the legend subsequently. This feature can be dis-

abled by clicking the buttonl Zeem |

25.06.2014 16:48:48 ID: NYC

1200
1150
1100
1050

830

300 — CH 02 Av.:648.15

750 ’___..»-'-—'LV\_N‘ CHO03 Av.789.12
- CH 04 Av: 653.00

M — CH 05 Av:467.86

& RE A o WH—W | CH 06 Av.: 663.82

600 — CH 07 Av.: 31751
350 — Total Av.:3730.46
= <‘/~\\‘

150 W

400

350

130 140 150 160 170 180 120 200 210 220 230 240 250 260 270 280
Time [s]

Load [kg]

Illustration 23: Curves with Average Tool activated

4.3.1.6 Display Curve Information

This feature is not available for every curve display

If the function [IShewarveinfo hag peen activated, the absolute minimum and maxi-
mum, as well as the average value are shown in the graph.
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25062014 16:48:48 ID: NYC
200
830 (M 580.12 Max: $34.40 Av.: 70930
300
750
— cH®2
0 CHO3
= Min.: 33132 Max.: £27.32 Av: 69276 Cr 04
e e pmritad | CHO5
= = = P, P
T 6 Min.: 508.12 Max.: 747.00 Av.- 39937 e s
@ §50 SUS s
s b, o — CHOT
[ it et
WMWMVWJW — Total
500
(Min. 435.92 Max: $37.60 Av.:621.69
550
WWMWW%
500 (Min.: 313.88 Max.: 507.56 Av.: 39905
150
195 196 197 198 199 200 201 202 203 204 205 206 207 208 200 210 211 212 213 214 215 216
Time [s]

lllustration 24: Curve Information D isplayed with Curves

4.3.1.7 Calculating Optimal Rope Loads

This feature is not available for every curve display

If an elevator is showing varying load distributions in the rope set while driving, the
installation may not be regarded ideal or well adjusted. Such a system, however, can
be adjusted optimally. If the total load distribution on each rope depending on the
current car position when driving over the entire shaft height is known, optimal single
rope setting can be calculated which prevent individual ropes taking an inordinate
amount of load at certain moments and a harmonious load distribution in the rope set

is provided instead. The feature | Optimal tensioning | ca|culates the optimal rope tension
for a previously measured rope load curve according to the formula of Professor
Feyrer. The results of this calculation are shown in the legend.

4.3.1.8 Printing Curves

This feature is not available for every curve display
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Via the button | £l |the current curve may be printed or saved as PDF
(see. Chapter 7 Reports).

4.3.1.9 Exporting Curves

This feature is not available for every curve display

Via the button | SaveascsvFie  |the currently displayed curves can be exported into
a CSV-file. A dialog box will open querying the location and file name to be created.

4.3.1.10Section Analysis

This Function May Not Be Available In Every Curve View.

Double clicking the right mouse button within the time range of the curve view will

mark the start position for a new analysis. In the curve view, this is indicated by the
AStarto mar king, which is highlighted in ye
mouse button will set the end index of the time range, and the analysis will automati-

cally start again over the chosen range.

Max Pl/Pk: 4.847 A93: 1.729 0-Pk: 2.527

Start Stop
- [s1)
&£
EO0
x

-3

-10

Max Pl/Pk: 2221 A05: 1149 0-Pk: 1438

X

1 Start
_
in
EO0
> f

Max Pl/Plk: 2.153 A3: 2.040 0-Pk: 1.270

90 o1 2 93 o 95 %6 o7 98 9 100 101 102 103 104 105 106 107 108 109
Time [s]

lllustration 25: Marked section in a measurement view
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4.3.2 MSM12 Evaluation Unit

The index card iIMSM 12 Unitdis found in the main display area. The evaluation unit
MSM12 can be managed and read out.

r - . - - = - E !‘
B Henr?mg Sensor Suite V 145 — - m—— Y . - - =
Projects | b Administration | 2] Settings X | = MSM12unit | @8 Acc. Sensor| T7 ELVI System x|
MNew project i@ MSM12 connection state [ Connect ] l Firmware update ]
Project o
-- ﬁ Example Report ELVI - ﬂ
fii Gaolian1011.2015 il
& ﬁ Huber |=| MSM12 configuration
- ﬁ Liftinspector Test = Unit serial no. Version
- g Molineus o
ER VM Muster ate of cfbrason
- ﬁ SM Muster BA Internal memory - o
__ ﬁ Nulllinie RE\EnsF_spe-_qu
B 52 Battery capacity functions
4 [ r
X [ Bluetooth ] Sample load data continously
Project MSM Muster
Lift serial no. ] QI power transmission ] Halfdoad balancing
RrEs ] Synchronisation madule ] SyncMaster function
P City
Country Date D Type Information
Comment -
/ b
Rated speed 0.00 mfs
Rated load 0 kg
150 18738 limits [ -
(l
Rope diameter 13.0 mm
Distance between guide 0 mm [l 1 3
rails
ave
' |
[
L e — = =

lllustration 26: Managing the Evaluation Unit MSM12

4.3.2.1 Connecting

To connect theMSM12 to the PC the following steps have to be executed:

1. Switch the MSM12 on and wait for the booting process
2. Establish connection between MSM12 and computer via USB-cable

Connect

3. Press the button

Once the connection has been established successfully, the MSM-connection-status
changes to green and the device information can be read.

While the MSM12 is actively connection to the computer it cannot be used for meas-
uring. The screen on the MSM12 automatically switches to the following lock screen:
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lllustration 27: Lock Screen of MSM12

Disconnect |

To terminate the connection, press the button |

In the same way, connections can be established over the
Bluetooth interface (if available) . Please note that the devic-
es are initially paired with the computer (see section 3.43.4).
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4.3.2.2 Device Information

-
BB Henning Sensor Suite V 1.45

T e W

- e —

Projects | g Administration | [&] Settings

Mew project

Project

£ 10 Walmer Road Car 2
i B 1WTC BankA Feb/2014
H B ACCTEST

i ELVI2

£ f§ Example Report ELVI
£ @ Gaolian19.11.2015

£ § Huber

- ﬁ Liftinspector Test

= ﬁ Melineus

£ & MSM Muster

H- g MSM Muster BA

£ g Nulllinie

H- f_One World Trade Center

€| mn

Project

Lift serial no.
Street
ZIP/City
Country

Comment

Rated speed mfs

Rated load ka
150 18738 limits
Rope diameter mm

Distance between guide
rails

mm

Sawvi

»

n

(R

X (=3 MSM12unit | @8 Acc, Sensor| <1 ELVI System

0 MSM12 connection state
M5M12 configuration
Unit serial no. 000201202
Date of calibration 12.09.2014
Internal memory 2.00 GB
Battery capacity 4.50 Ah
[ Bluetooth

[J QI power transmission

[ Synchronisation module

Disconnect

177

Version

Release spedal

& 5ample load data continously

] Half4oad balancing

] SyncMaster function

Firmware update

functions

Date D

Type

Information

4|

m

| »

Read stored data...

L&l |

lllustration 28: Device Information of MSM12 displayed

Once the MSM12 is connected to the PC software, the serial number, date of last

calibration, software version and which soft- and hardware options are installed will
be read out and displayed.

Currently there are three hardware options available:

1. Bluetooth - If this option is marked, the MSM12 features an internal Bluetooth
chip, by which the MSM12 can be connected to the PC or suitable

smartphones

Contactless Ql-charge - the QI-charge is a current standard, which currently is

being used mainly with smartphones. With this device the MSM12 may be
charged inductively without a cable connection, by placing it on a special QI-

contact mat.

Synchronization Module - If this module is installed, the MSM12 may be syn-

chronize with other devices. This is particularly interesting when aiming to ob-
tain time-synchronous measurements of rope loads and the simultaneous vi-

brations.

There are three further software option available:
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1. Continuous Load Measuring i if this option has been activated on the device,
the MSM12 can record the loads of the individual during the elevator ride. This
option is especially interesting when the rope wear of an elevator system is to
be improved (see. Chapter 4.2.2.7.4 Continuous load measurement).

2. Counterweight Balancing - This software option provides the possibility for
easy and comfortable determination of the counterweight balancing (see chap-
ter 4.2.2.7.3 Counterweight Balancing).

3. SyncMaster - This feature is still being developed and may not be activated.

If the calibration date (see Figure 22: Device Information of MSM12 displayed) has
been highlighted red, the recommended calibration interval has been exceeded.
If the software version has been marked red, a new firmware for the MSM12 (see.
chapter. 4.2.2.3 Firmware Update) is available, which should be installed in any case.

4.3.2.3 Firmware Update

To carry out a firmware3 update, the MSM12 has to be connected to the PC-software
(see chapter Fehler! Verweisquelle konnte nicht gefunden werden. Connecting).

Firmware pdate

After connecting, press the button

If a new firmware is available for installation, the following notice will be displayed:

The firmware update may now be carried out. Do not switch
off the device during installation! Please also check if the
batteries have been charged sufficiently.

Once this notice has been confirmed positively, start the firmware update. The pro-
cess should not be interrupted under any circumstances.

During the process the progress is displayed at the bottom of the window by a pro-
gress-indicator. After the firmware update has been completed the following mes-
sage appears and the device reboots:

i -
Information Iﬂ

| Mew firmware transfered successfully!

oK

e

lllustration 29: New firmware transfe rred succes sfully
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If the update process have been interrupted, there is a possibility that the device will
not be ready to operate (the booting will not be completed). In this case the device
must be sent back to the Manufacturer for a completion of the firmware update.

4.3.2.4 Unlocking Options

There are three software options available for the MSM12:

1. Continuous Load Measuring i if this option has been activated on the device,
the MSM12 can record the loads of the individual during the elevator ride. This
option is especially interesting when the rope wear of an elevator system is to
be improved (see. Chapter 4.2.2.7.4 Continuous load measurement).

2. Counterweight Balancing - This software option provides the possibility for
easy and comfortable determination of the counterweight balancing (see chap-
ter 4.2.2.7.3 Counterweight Balancing).

3. Traction - With this function, the traction of the elevator system can be meas-
ured at any position in the shaft using the load measurement tool.

These options may be ordered directly from works when ordering the device, but they
may also be retrofitted and unlocked by the user. For the latter case, the user is sent
a so called funlocking filea It will feature the file extension it .msmV3a

To unlock the function, the MSM12 (see chapter. 4.2.2.1 Connecting) has to be con-
nected to the computer.

Release special

The button functions hast to be pressed and the relevant file has to be select-

ed in the file selection menu. The unlocking information is then transferred and stored
in the MSM12 and the new features are permanently available.

4.3.2.5 Reading out Measurements

Once the MSM12 has been connected to the PC (see. Chapter 4.2.2.1 Connecting)
the measurements will be read out automatically. This may take several minutes de-
pending on the number and size of the individual measurements. The progress of
downloading will be displayed in the progress indicator at the bottom of the dialog
window. Once all measurements have been downloaded, they are sorted by type of
measurement and displayed in the measurement list of the dialog box:
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B Henning Sensor Suite V 1.45

[ ——— N

£ f§ Example Report ELVI
£ @ Gaolian19.11.2015

H- g MSM Muster BA

Date of calibration

Projects| 4G Admiristration | (2] Settings X ({2 MSM12uni | @8 Ace. Sensor| 77 ELVI System| x
0 MSM12 connection state l Disconnect ] l Firmware update ]
Project .
- ﬁ 10 Walmer Road Car 2 - ﬁ
£ i) 1WTC BankA Feb/2014 i
o ﬁ ACCTEST M5M12 configuration
o ELVI2 = Unit serial no. 000201202177 Version

12.09.2014

- ﬁ Huber Internal memory 2.00 GB Release spedal I
- ﬁ Liftinspector Test ﬁ.m::h:.l?\:
Battery capacity 4.50 Ah
= ﬁ Molineus
H @ MSM Muster [ Bluetooth 4 Sample load dats continously

9 g Nulllinie ] QI power transmission ] Half4oad balancing
o B OneWorld Trade Center i Move selected measurements to
alr— " D [ Synchronisation module ] SyncMaster function project "Liftinspectar Test™
Project Date D Type Information |
Lift serial na. Continously sampled load data "
]
Street 21.10.2013 20:06:57 [e] Continously sampled load data i
ZIP/City Weight Measurement l
Country 30.11.2015 11:59:17 LASTS Weight Measurement
Comment -
4 *
Rated speed mjs
Rated load ka
Rope diameter mm
Distance between guide mm 4 m | 2
rails
Save | | |

lllustration 30: Dialog Box MSM12 showing 5 measurements in the list

The measurements are assigned to the appropriate Project by checking the selection
box, pressing the left mouse button and moving it to the relevant project. As soon as
the left mouse button is released, the measurements are added to the project.

Move selected measurements to

Alternatively, you may use the button project ‘Liftinspector Test” Select the desired

target project in the project list, mark the measurements to be transferred with a
check mark and press the button.
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w Henning Sensor Suite V 1.45

- — e

Projects | g Administration | ] Setings

Mew project

Project

ﬁ Liftinspector Test

- ﬁ Molineus

B f MSM Muster

- MSM Muster B
B f Nulllinie
- & OneWorld Trade Center
ﬁ Orona Test

- ﬁ Otis Testtower

- ﬁ (53 Mustermessungen
Schindler

- § Sicherung USA/CAD

- f§ TESTTTTTT

& Thyssen Memphis Towerl
<o

rails

Project

Lift serial no.

Street

ZIP{City

Country

Comment -
14 3

Rated speed mjs

Rated load ka

150 18738 limits . -

Rope diameter mm

Distance between guide mm

I MSM12 unit| 88 Acc. Sensor| 7 ELVI System| x
O M5M12 connection state [ Disconnect l [ Firmware update ]
M5M12 configuration
Unit serial no. 000201202177 Version
Date of calibration 12.09.2014
Internal memory 2.00 GB .
Release spedal
Battery capacity 4,50 Ah functions
[J Bluetooth # sample load data continously
] QI power transmission [7] Half4oad balancing
[] Synchronisation module ] SyncMaster function
e D Type Information
N ntinously sampled load data
21.10.2013 20:06:57 LIO Continously sampled load data
Weight Measurement
30.11.2015 11:59:17 LASTS Weight Measurement I
(l
q i | 3 (l
1
[ \ I
|

lllustration 31: Assigning a measurement from MSM12 to a project

Depending on the software settings (see 4.1.3 Settings) measurements are deleted

or retained by the device during this process.

4.3.2.6 Deleting Measurements

To delete measurements from the device without assigning them to a project first, the
measurements have to be marked with a check mark in the selection box and then
pressing the fDeletedkey on the keyboard. After another security prompt the meas-

urements are removed from the device permanently.
i B

Question

Ll

|

Cancel

Figure 32: Security query fDelete measurements 0
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This process cannot be reversed!

4.3.2.7 Displaying Measurements

Once a measurement is stored within a project, it may be displayed. For this pur-
pose, open the project in question and the subcategory fload measuremento with a
double click of the left mouse button on the desired measurement. A user dialog will
open depending on the type of measurement (see the following subchapter).

-
BB Henning Sensor Suite V 1.45 -_ —.- — ' - - ——— E=HEE
Projects | -gF Administration | [ Settings X | MSM1Zunit| @ Acc. Sensor| =7 ELVI System x
0 MSM12 connection state I Disconnect ] I Firmware update
Project .
- ﬁ Liftinspector Test - gl
- ﬁ Molineus :
= ﬁ MSM Muster M5M12 configuration
=) o Measurements Uit serial no. 000201202177 Version
- . Weight Measurement —
il Rope Tensioning Date of calibration 12.09.2014
-5 Counterweight Balancing Irkernal memory 2.00GB o
BL Continously sampled load data 2 e e ﬁ_mch:'::
o 1910.201315:36:30 ID: TESTL v cepa :
21.10.2013 15:12:51 ID: HY Bluetooth & 5ample lnad data continously
25,06,2014 16:48:48 [D: NYC
H 21102013 20:06:57 ID: LJO ] QI power transmission ] Half4oad balancing
q |%| » [ Synchronisation module ] SyncMaster function
Project MSM Muster Date D Type Information
Lift serial na. Continously sampled load data
Street 21.10.2013 20:06:57 [Is] Continously sampled load data
ZIP/City Weight Measurement |
Country 30.11.2015 11:59:17 LASTS Weight Measurement |
Comment - b
4 * |
Rated speed 0.00 ms \
Rated load 0 kg
|
Rope diameter 13.0 mm
Distance between guide 0 mm 4| 1 2
rails
Save

lllustration 33: MSM12 Opening Measurements

4.3.2.7.1 Load Measurement

The load measurement opens in a report presentation. In the upper third, you will find
the details on the installation, as they have been entered in the project data (the
measurement ID is the ID which was assigned via the MSM12 for the measurement
in question.). The optional measurement-comments are also shown here. At the top
right the logo selected settings in the logo will be displayed, if one has been selected.
In the middle third, the equipment and sensors which have been used as well as their
calibration status are shown along with the measured individual rope loads.
If the calibration of a sensor is no longer valid because the calibration interval has
been exceeded, the information will be shown accordingly. In addition to the total
weight of the measured set of ropes, maximum and average deviation between the
ropes is displayed. As these are decisive for a possible rope wear, please strive for
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small values. In the lower third, the current load distribution in the set of ropes is vis-
ualized as a bar graph, each bar representing the relative values of one load sensor.

Rope Load Report

Elevator installation MEM Moster BA
Lift serial no.
Street
ZIF/ City heasurement-TD NNYCDOWN
Couniry Trigger time 23.06.2014 16:36:32
. WVersion 1.43
Comments / Special explanatory notes Suspension 1
Rope diameter 13.00 mm
Results E valuation Components
Chonnel Lood Model Saricina. st eciibration
MSM12 000201202101 05.08.2004

2 G54 kg SR 0035 00500008 BoLad

3 672 kg LMWL 003500600220 28112043

1 621 kg SR 003500500144 20082013

5 307 kg SWR 003500500107 BoLaa

5 582 kg SR 003500600108 14.06.2013 Calibeation expied

7 515 kg SR 003500500106 14.06.2013
Total: 3436 kg

Average deviation: 13,87 % [ 79 ke]
Max. deviation: 31,55 % [181kg]

Load distribution

700.000000
600.000000-

500.000000
= 400.000000-
3 300.000000
200.000000-
100.000000-

0.000000-

R ak by He 10 Se 150051 12052015 s e g onbi o

- Page 1/1 - Enﬂlng

WADE IH GERMANY

lllustration 34: Report -Display of a Load Measurement

4.3.2.7.2 Rope Tensioning

The project data in the rope tensioning report is analogous to the one of the load
measurement report. The output of the devices and sensors used for the measure-
ment in the middle third is similar to the load measurement report, but there are two
values for each sensor, one each showing the load distribution before the individual
ropes have been adjusted and one thereafter. Accordingly, there are two values for
the maximum and average deviation of the individual cables in the set of ropes. Be-
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low you will find a formula by Prof. Feyrer, with which the effect of the rope adjusting
can be quantified in relation to the lifetime of the ropes. This life-lengthening or short-
ening is given as a percentage value.

In the lower third of the report, there are two bar graphs. These show the deviation of
each rope from the optimum rope setting. The upper bar graph visualizes this for the
time before the ropes have been adjusted, the lower for the time thereafter.
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Tensioning Report

Max. deviation:

61,79% [ 524 kgl

Elevator installation MEMDMbster BA
Lift zerial no.
Street
ZIP/City Measurement-ID NYYCC
Country Trigger time 23.06.2014 16:46:37
. Verson 145
Comments / Special explanatory notes Suspension 11
Rope diameter 13.00 mm
Results Evaluation Components
Chaonnel Before After ociel Sarizlno. Lot catibration
MSM1Z 0002 01202101 DSDE2014
7 600 ke 603 kg LML 0035 00500108 23012014
3 673 kg 676 kg S0 0035 00500220 28112013
4 248 kg 806 kg SO 003500500144 20082013
5 324 kg 317 kg e 0035 00800107 23012014
6 541 kg 537 kg SO 003500500108 14062013 g
7 814 kg B16 kg S 003500500106 14062013 s
Before Tenslonlng: After Tenslonlng:
Average deviation: 22,8%% [145 kg] Average deviation: 22,40% [ 140 kg]

Max. deviation:

Adjustment of the rope will increase its service life by 1.0%

Before Tensioninc

Service |ife iz calculated by the equation of Prof. Feyrer. Rope bending velue can be raized in the sbove-mentioned
value thanks to rope-adjustment. Thizimprovement i= possible while rezining all other relevant rope-parameters, such
as for example rope-lubrication.

61,15 % [ 499 kg]

400.000000

0.000000

I
o
=
=
=
@
(]

-400.000000

After Tensioninc

400.000000

Deviation

-400.000000

U.UUUUUU:j_—-:—£

chrakd by He 111G S8 1500 511220 S www. e 1 Higgmbl i

- Page 111 -

& [

fienmng

WADE |H GEMWMANY

lllustration 35: Rope Tensioning Report

4.3.2.7.3 Counterweight Balancing (optional)

The counterweight-balancing function is a software option that may be unlocked for
your MSM12. The report header and display of sensors in the counterbalancing re-
port is similar to the two aforementioned reports. Below that, the measured car
weight, the weight of the counter weight, the rated load of the respective elevator in-
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stallation and the counterbalancing determined by the wizard are shown. In the lower
third of the report the necessary changes in load on the counterweight side are listed
which have to be performed in order to achieve a certain counterweight compensa-
tion ratio.

Gegengewichtausgleichs-Report

Lnfougsinstallation MEM Muster BA

Fabrilmummer

Stralie

PLEOft Messungs-1D NN

Land Zeitstemnpel 25.06.2014 17:34:36
Version 1.44

Kommentare / Besonderh eiten fafhingung 11
Seildurchmesser 13.00 mm

Benutztes Equipment

Modeff Seriennummer Letzre Kalbrierung

hASM12 0002 01202101 05.06.2014

LERA-HL 0035 00500220 28.11.201%

LSM-HL 0035 00500109 14.06.2013 kalibrizrung atgelaufen

LShA-HL 0035 00500108 23.01.2014

LERA-HL 0035 005001086 14.06.201% Kalibrierung abgelaufen

LShA-HL 003500500107 23.01.2014

LShA-HL 003500500144 20.08.2013

Fahrkorbgewicht: 3670 kg

Gegengewicht: 4736 kg

Nennlast: 1587 kg

Ausgleichsfaktor: 67 % [Auzgleichstfaktor] = [ [Gegengewicht] - [Fahrkorbgewicht] )/ [Nennlast]

Bendtigte Lastinderung um einen bestimmten Ausgleichsfaktor zu erreichen:

50% 273 kg
2 45w 352 kg
T o 431 kg
£ ooy 511 kg
0% 590 kg

or Suite 11.20/2015 www her

Sense

created by Henning

- Seite 141 -
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lllustration 36: Counterweight -Balancing Report

4.3.2.7.4 Continuo us Load Measuring (optional)

The presentation of the continuous load measurement is not in report format but ra-
ther a graph which can be used by the user interactively (see. Section 4.3.1 Opera-
ting the Curve Display). A double click on a measurement opens the following win-
dow in the main display:
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[ Henning Sensor Suite v 145 R T g . oo
Projects ik Administration| ) Seftings [ MSM12 unit| @8 Acc. Sensor| 77 ELVI System || 25.06.2014 16:48:48 ID: NYC | MSM Muster BA x
[ optiml tensioning. | | Print ][ savesscsvre |
Project 25.06.2014 16:48:48 ID: NYC
f0 1L 25062014 16:46:57 ID: NYYCC - 200
| 25.06.2014 17:55:43 ID: NYCC o
| L 25.06.2014 18:02:23 1D: NYYC 00
3 Counterweight Balancin g ¥
& |2 Continously sampled load data B 3600 ¥ v
L 25.06.2014 16:48:48 ID: NYC - 3400
15.00.2015 07:46:08 1D: 1122 3200
17.00.2015 07:20:06 1D: J2CWT 3000
17.00.2015 08:31:13 ID: 1122 i o —CcHO2
CHO3
Project MSM Muster BA _ o CHO04
Lift serial no. 2 u0 — CHO5
Street T 200 — CHOs
2 7
ZIP[City — 2000 : l;H :l; f
Country 1800 ot

Comment - 1600

Rated speed 0.00 mfs 1000
Rated load 0 kg

150 18738 limits [ =

Rope diameter 13.0 mm

Distance betueen guide 0 mm 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270

lllustration 37: Presentation of Continuo us Load Measuring

The individual load curves measured during an elevator ride enable the user to draw
valuable information for minimizing the rope wear especially on multi suspended ele-
vators. In such elevator installations the individual cable tension is in fact very de-
pendent on the current hoisting height and thus varies during a ride. A uniform ad-
justment of the rope tension for example on the ground floor may not be effective on
another floor and may even be detrimental to the rope wear. The Henning sensor
suite supports the user when adjusting such complex installations. After pressing the

button | Optimal tensioning | th¢ system examines the entire recorded history of rope
tensions for an optimal adjustment of the ropes and selects the optimal settings for all
hoisting heights. The result is displayed in the legend of the curve in the form of a
percentage deviation; when setting the individual rope loads, instead of the theoreti-
cally ideal setting this percentage deviation has to be set. In the example in illustra-
tion 32: Example fOptimal Rope Adjustmentothe result is therefore applicable as fol-
lows:

The measured total load is about 3800 kg spread over 6 ropes, which corresponds to
an ideal setting 633 kilograms for each rope. However, as clearly visible in the exam-
ple, the cable tensions change during the ride, channel 07 initially carrying nearly 850
kg of the total load, but only 500 kg at the end of the ride.

The software has calculates a percentage deviation from the ideal load of 633 kg for
each channel. Applied to the individual measuring channels, the ropes have to be set
to the following loads:

1 Channel 02: 633 kg * 92,5% = 586 kg
1 Channel 03: 633 kg * 84,3% =533 kg
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1 Channel 04: 633 kg * 87,3% =553 kg
1 Channel 05: 633 kg * 134,8% =853 kg
1 Channel 06: 633 kg * 102,1% =646 kg
1 Channel 07: 633 kg * 99,0% =627 kg

Especially on multiple suspended elevators , the total weight
will change because of the weight of the ropes and / or the
travelling cable and compensation devices, depending on
the hoisting height. The calculation has to be performed ac-
cording to the total weight of the installation !

25.06.2014 164848 ID: NYC

4200

4000

3800 V e i

3600

3400

3200

3000

2800 — CH 02 (optimal: -7.5 %)

2600 CH 03 (optimal: -15.7 %)
_ CH 04 (optimal: -12.7 %)
e — CH 05 (optimal: 34.8 %)
= 2200 — CH 06 (optimal: 2.1 %)
S 2000 — CH 07 (optimal: -1.0 %)

1800 — Total

1600

1400

1200

120 130 140 130 160 170 180 190 200 210 220 230 240 230 260 270
Time [s]

lllustration 38: Example fiOptimal Rope Adjustment 0

4.3.2.8 Operating MSM12

4.3.2.8.1 Safety and Shippirigstruction
The Evaluation units MSM12 V3 are equipped with lithium - ion batteries.
Safety Instructions

1 Lithium-ion batteries react violently when coming into contact with water (fully
charged ones in particular)
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9 Do not store Li-lon batteries near combustible material
1 Do not overcharge Li-lon batteries
1 Do not short-circuit Li-lon batteries
1 Li-lon batteries are sensitive to mechanical damage. After internal short-circuiting and

contact with air they may be highly combustible (even 30 minutes after the actual
short circuiting).

Shipping Instructions

The batteries contained in the evaluation units MSM 12 comply with UN 3481, li-ion
batteries contained in equipment (UN-regulations governing the shipment of lithium
batteries of 1st January 2009). Please observe special restrictions in connection with
li-ion batteries, especially regarding airfreight and / or request appropriate information
from your logistics partner before shipping.

General Advice

Please protect the evaluation unit MSM12 against dust, moisture and impact. We
recommend the optional protection case made from padded cordura, incorporating a
large trans-parent window. (part #: 455099)

4.3.2.8.2 Control Elements

Connections for rope
load sensors

Bluetooth activity indicator

Antenna socket (optional)

QIl-charge activity indicator

Charge indicator

4.3.2.8.3 Technical Data

Power is supplied by internal lithium-ion batteries with a capacity of 4,5 AH (Basic),
6,75 AH (Premium) or 9 AH (Extended).

Sensor Connections: 12
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Bandwidth: 30 Hz
Sample frequency: 100 Hz
Connections: USB, Bluetooth (optional)
Protection Class: IPOO SKIII (SELV)
LxW x H (mm): 190 x 138 x 46
Weight: 650 g

4.3.2.8.4 Charging the Batteries

When switched on, the main screen shows the batteriesd current state of charge.
Please charge the batteries as soon as the battery status changes to red status. Dur-
ing charging, the charge control changes to continuously red light.

Please switch the unit off while charging, as otherwise most
of the energy will be used up for the operation of the unit.

4.3.2.8.4.1 USB Adapter

For charging via USB-connection, please connect the MSM12 with the USB-cable to
the charging adapter and connect the adapter to the main power supply. Charging
will take, depending on the state of the batteries, between 9 and 18 hours.

4.3.2.8.4.2 Qi-charge

For charging via Qi-interface, please connect the Qi-charger to the USB charging
adapter. Place the evaluation unit MSM12 onto the centre of the charger, main
screen facing away from the charger. If positioned correctly, the charge control will
change into active mode and the Qi-charge indicator will be activated after ca. 2 sec-
onds. Charging will take up to 9 hours.

4.3.2.8.5 Starting the Device

In order to switch on the MSM12 mobile rope load meter please press the on/off
switch for a minimum of 3 seconds. The display now shows the Weight Watcher logo
as well as a progress bar. After a short time the display switches over to the main
display. The MSM12 is now ready for operation.

To switch off please press the on/off switch for minimum 3 seconds again. The de-
vice switches off and the display lighting is extinguished. If the batteries are run-
down, the MSM12 switches off automatically.

Below, the main display of the mobile rope load evaluation unit MSM12 is shown.
The upper two lines display the status bar indicating the individual weight of each
rope under the corresponding measuring channel number.

Below, in the centre, the total weight resulting from the individual weights as well as
the maximum individual load, minimum individual load and the maximum deviation
and the corresponding measuring channel numbers are indicated. At the right side
four menu keys are to be found which will be described in detail later. In the lower
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Selected Suspention ratio 1 1

left-hand corner the charge status of the batteries is displayed. On the upper left be-
low the status bar the selected suspension ratio is shown.

Sensor value 1to 12/ Status Bar

Lo

—  Menu keys

e | 1592,

Max. sinale load

— Max:  245kg (CH 3)
in, single loa : Min: 113 kg (CH 11)

Max.
__

@Abw: 68kg 39%

deviation
__

Current state of

battery charge

[
i_»f 11.07.13 15:19
L

Date / Time

The individual sensor display shows the measured load of each connected rope load
sensor.

Please note: The load in the status bar on top will not be calculated on the basis of
the selected suspension ratio.

If a connected sensor is defective, ERR will be displayed. The yellow warning-
triangle 4. will show up, as soon as the calibration of the corresponding sensor
has expired.

A touch on one of the sensor-keys in the status bar will open a separate window
showing the data of the corresponding sensor (s. chapter 4.3.2.8.6 Sensor Informati-
on).

The suspension ratio of the elevator can be selected manually by the user. The dis-
played total weight is calculated by this factor. The individual weight displayed per
sensor remains unaffected. (s. chapter 4.3.2.8.7 Choosing Suspension Type).

The total weight is the sum of all individual rope loads measured, converted accord-
ing to the suspension ratio (if applicable). The output can be selected in different
weight units such as kilogram, tons, Newton, English pounds, short tons or long tons.
The maximum individual rope load shows the actual load and the measuring channel
number of the sensor which is loaded with the highest weight in the rope set. The
minimum individual rope load display shows the corresponding information for the
rope with the lowest load.
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The maximum deviation shows the deviation (absolute as well as percentage) of the
rope with the greatest deviation from the average calculated from all ropes. The ex-
ample in figure shows a total weight of 1,529 kg distributed among nine ropes. This
means that under ideal conditions each rope should carry 177 kg. However, the rope
at measuring channel 3 carries 245 kg, i.e. 68 kg (absolute) or 39 % more load
(rounding errors possible).

The calibration warning will be displayed, if the last calibration of the evaluation
unit has been one year ago (or longer). (s. chapter 4.3.2.8.11 Unit Info).

4.3.2.8.6 Sensor Information

Sensor type:
LSM 1
Serial no.:
00623459

. | Last calibration:

15.04.2012

1

Last Calibration was
more than 365

days ago!

4.3.2.8.7 ChoosingSuspension Type

In this menu section one can enter the suspension ratio of the elevator at which you
want to carry out measurements. The ratio is displayed on the main display; howev-
er, it is not permanently stored in the evaluation unit. After a restart the evaluation
unit will automatically be displaying a suspension of 1 : 1.

By means of the suspension ratio the displayed total weight is calculated. The sus-
pension ratio has no influence on the individual rope loads.

1:1 ]2 Ja a2 fro:f 31
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4.3.2.8.8 Saving Data

By touching the key fsaveq a selection menu opens, in which one can choose be-
tween the options fsave current weight distributiond and fimeasurement of load
curveq if you have purchased the optional software fturve storagea If not, the unit
switches automatically to the allocation of the project-ID (s. chapter 4.3.2.8.8.1 Save
actual sensor result-snapshot).

l@ | Save actual sensor result -
snapshot

|—-/ Sample load data

Cancel

4.3.2.8.8.1 Save actual sensor result -snapshot

As soon as this key is activated, the data of all connected rope load sensors is eval-
uated; the sensor- and load-data is being saved in the evaluation unit. One can allo-
cate a project-1D at this point.

Reports can be issued via the PC-software.

4.3.2.8.8.2 Continuous Measurements (optional)
As soon as this key is activated, the data of all connected rope load sensors is eval-
uated continuously until the measurement is terminated by pressing the key fsavea

The data is being saved in the evaluation unit via fallocation of project-IDo and re-
ports can be issued with the PC-software.

During the measurement no sensors may be removed oder
added!
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4.3.2.8.9 Allocation of ProjedD

The project-ID may consist of up to 16 characters which can be chosen randomly.
They help to identify the project and will be printed on each report created from this

particular data.

i ID

12 )3 )4 )5 67,8908 =
OWER T Z U1l OPU +
A SDFGHJ KL OA #

<Y XC VB NM |, -\t

4.3.2.8.1@Configuration
The menu

A ¢ dis fori sglactng language, date, time, display settings as

well as tolerances. The latter refers to the tolerance which is valid during rope ad-
justment. A value of 5% means, that each rope may vary only by 5% from the theo-

retical ideal value.

@ language English e Y
20| date 06 @ o5 B 2014 [
@ time 13 &g 10 [§

h tensoning tolerance 5

o Okg QKN Qlbs, Olbs

The settings are saved as soon as the key fsaveois pressed. If a new language has
been chosen, the unit will reboot automatically. Please see the following chapter for a

definition of the key flUnit Infoa

a Henning GmbH & Co. KG
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4.3.2.8.1Unit Info

Hardware options:

Internal memory 8 GB
Battery charge 4,5 Ah

|  Bluetooth

| Ql-charging
Serial no.: A Sync-master

00623459

Software options:

Last calibration: |  Curve storage during the ride

| Counterweight compensation measurement
15.04.2012 /A Sync-master

Last Calibration was
more than 365
days ago!

This function shows the user alongside general information like serial number and
date the hard- and software installed on this particular unit as well as the date of the
last calibration.

4.3.2.8.1RopeAdjustment Wizard

The rope load wizard will assist you with the uniform adjustment of the ropes. For this
purpose the wizard uses the current rope loads as the actual state and calculates a
new set point load for each rope. The changed load distribution in the ropes is al-
ready taken into consideration when readjusting one of the ropes. Due to a special
algorithm it will be possible that all ropes bear the same load after only one adjust-
ment run. Also, during each adjustment process the wizard determines a reference
rope which does not have to be adjusted (rope 4 in the illustration). The rope load
wizard will only be activated when two or more sensors are connected.

Your goal is to adjust the ropes in such a way, that all bars change their colour from
red to green and settle within the two thin horizontal lines, which define the tolerance,
which you have set in the menu ftonfigurationa Bars above of the central line repre-
sent tense ropes whereas bars below the centre line represent loose ropes.
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CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8 CH9 CH10 CH11CH12

|1||

As soon as you leave the wizard by pressing the fsaveokey, the data is stored in the
unit and you will be able to allocate a project-ID.

Data can be processed utilizing the PC-software and reports can be issued.

N weight
Tensioning Report Watc er

Elevator installation DAS LASTWIEGESYSTEM

Project: Muster Gao Jian

it serial o “ Measurement-ID: DGO

Street: 3 Suspension: 391 —
s Timestamp: .01.

ZIP/City 45 08:27°57

Country. 6

Results

Evalugtion Components

Channel Before

1 188 kg

2 261 kg

3 254 kg

4 270 kg
Before Tensioning: After Tensioning:
Average deviation: 11,36 % [28 kg] Average deviation: 0,51% [1kg]
Max. deviation: 22,71% [55 kel Max. deviation: 0,91% [2kg]

Adjustment of the rope will increase its service life by 63.8 %
Service lfe is calculated by the equation of Prof. Feyrer. Rope bending value can be raised in the above.

value thanks to rope-adjustment, This improvement is possible while retaining all other relevant rope-parameters, such
for example rope-lubrication,

Before Tensioning

c
£ 0.000000 — — |
=
& -40.000000 -
1 2 3 4
After Tensioning
5 —
i g 9000000 - -
4 o
2 -2.000000 1 2 3 4
=
H
:
=
- Page 1/1-

an
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4.3.2.8.13Fpecial Functions

In this part of the menu you will find the software-options available in this particular
evaluation-unit.

4.3.2.8.14Continuous Measurements (optional)
See chapter. Kapitel Fehler! Verweisquelle konnte nicht gefunden werden.

4.3.2.8.18Counterweight Compensation (optional)

This software option allows one to determine the counterweight compensation fast
and comfortable.

4N &
Rated load E
Cabin weight a
Counterweight a
Compensation factor %
Cancel li Save

The evaluation unit must be fed the payload of the installation. Please enter it by uti-
lizing the topmost key. A dialogue box will open; please enter the value and save by
pressing the fdisk-keya

\

X albh~
O N U1 @

(f w o ©
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Afterwards, please install the rope load sensors onto the ropes above the car and
press the middle key to determine the weight of the car. Please proceed in the same
way with determining the counterweight.

As soon as the unit has been fed all values, the current counterweight compensation
will be shown as a percentage. This factor has been calculated according to the fol-
lowing formula:

[Compensation-Factor] = ([Counterweight] i [Car Weight]) / [Rated load]
As soon as you leave the dialogue by pressing the key fsaveq you can allocate an

additional measurement-ID permanently in the unit and issue reports via the PC-
software.

weight
watcher

DAS LASTWIEGESYSTEM

Half-load Compensation Report

Elevator installation

Project: Muster Gao Jian

Lift serial no.: 2

Street 3 Measurement-D: 111
Suspension 11

2P/City: 45 Timestamp: 09.01.2014

Country: 6 17:03:31

Evaluation Components
Serial no. Last calibration

0506 0708090A 13.08.2011 Calibration expired
0000 00000000
0000 00000000
0000 00000000
0000 00000000

Car weight: 1050 kg
Counterweight: 1579 kg
Rated load: 630 kg
Balancingfactor: 84 % [Balancing factor] = ( [Counterweight] - [Car weight] )/ [Rated load]

Load ication of the ight to achieve a specifi factor:
50% 214 kg
5% -26 kg
40% 277 kg

35% -309 kg
30% -340 kg

Sy

-Page 1/1 -

4.3.2.8.18Dperating the Sensors

4.3.2.8.16.1 General Notes

Operation

The rope load sensors are based on a patented measuring method which allows to
carry out absolute measurements without the need to calibrate the system with
weights. The sensor contains a strain gauge, the signals of which are being condi-
tioned by integrated electronics and transmitted via the USB connector of the sensor
to the evaluation unit MSM12. Each sensor is calibrated individually.

Connections
Each LSM sensor features cable with USB-A connector to connect them to the eval-
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uation unit MSM12. The sensors have no other connecting options.

To ensure that there is always good electrical contact please
keep the sensor plugs free from dust, liquids etc.

4.3.2.8.16.2 Paositioning of Sensors on the Rope

The sensors must be mounted with a minimum clearance of 200 mm to the rope

clamps, as a non perpendicular running cable may distort the result of the measure-
ment.

> 200 mm

<200 mm

For an accurate measurement, the sensor may be  clamped
only once onto a particular space in a rope.
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1:1 Suspension

B
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2:1 Suspension
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4.3.2.8.1Rope Adjushent

Generally, the sensors should be mounted in the section of the rope which features
maximum lengths without intermediate deflections or traction sheaves, as the ropes
will be balancing out only very slightly or none at all during standstill.

If this is not possible due to the layout of the elevator, several rope settings may be
carried out in succession. In between the adjustment procedures, the elevator should
be driven several times in order to compensate the ropes loads across the traction
sheave.

4.3.2.8.1&iction / Determination of Weight

Due to heavy friction of the car or the counterweight in the
guide rails the measuring result may be  negatively affected.
In such a case it is prefer red to determine the weight during
a constant travel. This effect is found particularly often in
the case of rucksack guides. With roller guides this effect is
found generally less frequently than with slide type guides.

If possible, clamp the sensors onto the rope directly above the load to be measured
(>= 200 mm) and subsequently travel a short distance upward with constant speed. If
there is no difference between the indicated load during the constant travel and while
standing still, there is no friction to speak of in the guides and it will not be necessary
to carry out the measurement during travel.

If there is a significant difference between the travel and the standstill value, make a
note of the value measured during the upward travel and then start a downward trav-
el with constant speed. Make a note of this value too.

The average of the readings obtained during upward and downward travel is the real
weight without friction.

By this trick of travelling upwards and downwards and the subsequent determination
of an average value you have eliminated the dynamic and static friction of the eleva-
tor from the measurements.

In the case of multi -suspensions, please take extra special
care that the sensors are not overrun during the measuring
travels!

4.3.2.8.19nstallation SenseiLSM1 und LSM2

1. Bring the clamp lever into the fopendposition. Place the sensor onto the rope.
If this is not possible, open the adjustment-screw several turns. When the
sensor is placed on the rope, turn the adjustment-screw in such a way, that
the marker matches the appropriate rope diameter on the label. This is only a
rough adjustment, the fine tuning will be done by the green o-ring on the ad-
justment-screw.

2. Now close the clamp lever and taking care that the cable still runs correctly in
the sensor groove.
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3. Connect the sensor LSM to the evaluation unit MSM12 via the USB cable.

Step 1

Step 2 Step 3

After installation, the correct sensor adjustment should be verified, to ensure that the
sensor has been fitted with the right force. The clamping force is correct, if the edge
ofthea d j u st me ndilverscglimdervs @asitioned in the centre of the green o-
ring. If the edge of the silver cylinder is not positioned inside the O-ring, the clamping
force is wrong and the installation should be repeated.

The following pictures show correctly and incorrectly adjusted rope load sensors:
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Incorrectly adjusted:

Correctly adjusted:
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4.3.2.8.20nstallation of Sensors LS

Open both levers 1 as well as lever 2, open strap 3. Adjust the sensor by means of
the adjustment screw 4 roughly to the rope diameter and mount the sensor onto the
rope. Close strap 3 and after lever 2.

Check the clamping force on indicator 5. If the clamping force is correct, half of the
green O-ring will be visible. If this is not the case, open lever 2 again and adjust the
clamping force by means of the adjustment screw 4. Close lever 2 again and close
both levers 1.
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The following pictures show correctly and incorrectly adjusted rope load sensors:

Incorrectly adjusted:

IMPORTANT ADVICE:

Take care when inserting or removing the cord
plug -set.

Handle by the plug unit, never pull the electrical cord.

Align red dot on plug with red dot on receptacle of the

Sensor.

Forcing the plug in or out will damage pins and severely damage
sensor which will require unnecessary/costly repairs.
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4.3.2.8.21nstallation of Sensors LSELT

Place the sensor onto the belt and close the strap at the side.
Make sure that the belt is positioned correctlyinthei n t he sensords corre
groove. If the belt has only grooves on one side, the flat side should be facing to-

] "

wards the sensor body.

=S ¥

After installation and closing of the lever, the correct sensor adjustment should be
verified, to ensure that the sensor has been fitted with the right force. The clamping
force is correct, if the edge of thea d j u s t me n dilverscglimder g Ppcsitioned in
the centre of the green o-ring. If the edge of the silver cylinder is not positioned inside
the O-ring, the clamping force is wrong and the installation should be repeated.

Incorrectly adjusted: Correctly adjusted:
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4.3.3 Acceleratiorsensor QS3

On the main display area on the tab fAcc. sensora In this, the acceleration sensor
QS3 can be managed and read out.

B Henning Sensor Suite V 1.45 v — ‘ EIM
Projects | ¢ Administration | (& Settings X | =1 MSM12 unit | @ Acc. Sensor| =1 ELVI System X
i@ Sensor connection state [ Connect ] [ Firmware update ]
Project
-- ﬁ Otis Testtower - '
-
- ﬁ Schindler Sensor configuration
- ﬁ Sicherung USA/CAD Unit serial no. Version
g TES Date of calibrat
- ﬁ Thyssen Memphis Towerl ate of calbration B Buetzath
- i Internal
[+ ﬁ Thyssen Memphis Towerl Fang nternal memory @ Ol power transmission
- ﬁ Thyssen Testtower Battery capacity
- ﬁ Toronto . [ Synchronisation module
= [ X axis
- ﬁ Tower 1 Screenshots =
[+ ﬁ unbenannt [ Y axis
[H- ﬁ Windenergie Friedrich 1 0 Z axis
- ﬁ Wolfenbittel Test -
< = 1 » [] Second Z axis
Project Q53 Mustermessungen Date Time D Type Information
Lift serial no.
Street
ZIP/City
Country
Comment -
4 }
Rated speed 1.00 mfs
Rated load 0 kg
Rope diameter mm
Distance between guide 0 mm 4 T | 3
rails

Figure 39: Administration of the acceleration sensor QS3

4.3.3.1 Establishing Connection
To establish connection to a QS3 the following steps must be executed:

1. Turn on the QS3 and await the boot process
2. Use a USB cable to connect the QS3 and computer

Connect

3. Press the button

Once the connection has been successfully established, the fiSensor connection sta-
tusoturns green and the device information is read.

During an active connection to the computer the QS3 cannot be used for measure-
ments (exception: Online measurement, see Chapter4.2.1.50nline).

Disconnect

In order to again terminate the connection, the button | |wiII be used.
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In the same way, connections can be established over the
Bluetooth interface (if available). Please note that the devic-
es are initially paired with the computer (see section 3.43.4).

4.3.3.2 Device Information

.
B Henning Sensor Suite V 1.45 - — ' E@ﬂ
Projects | -k Administration | (] Settings X |1 M5M12 unit | @ Acc. Sensor| =1 ELVI System x

Mew project ° Sensor connection state [ Disconnect l ’ Firmware update ]
Project
- ﬁ Otis Testtower - '
- ﬁ Q53 Mustermessungen )
&- ﬁ Schindler Sensor configuration
. .
#fg Sicherung USA/CAD Unit serial no. 003601440043 Version V2.34
= TES Date of calibrati
iy ﬁ Thyssen Memphis Towerl ate of calibration 30.03.2015 # Bluetooth
. i Internal .
[+ E Thyssen Memphis Towerl Fang nternal memory 8.00 GB & OI power transmission
[ g Thyssen Testtower Battery capacity 4.50 Ah
#- g Toronto -
E 1 & ¥ axis 2, 1000 iz ] Synchronisation module
[ @ Towerl Screenshots E
- ﬁ unbenannt & v axis %2g, 1000 Hz i
& g Windenergie Friedrich .
E _9 | # 7 axis +2g, 1000 Hz Release spedial
- g Wolfenbittel Test - =
o wm b # second Z axis £20 g, 5000 Hz
Project Q53 Mustermessungen Date Time bis] Type Information
Lift serial no.
Street
ZIP/City
Country
Comment -
4 F
Rated speed L00 mfs
Rated load 0 kg
Rope diameter mm
Distance between guide 0 mm 4 M 3
rails
=

Figure 40: Display of device information of a QS3 acceleration sensor

As soon as QS3 is connected with the PC software, serial number, date of last cali-
bration, software version and installed software and hardware options are read and
displayed.

There are seven hardware options available currently:

1. X-axis - This option describes whether an acceleration transducer for the axis
in question is installed in the sensor and possibly indicates the measuring
range and scanning rate.

2. Y-axis - This option describes whether an acceleration transducer for the axis
in question is installed in the sensor and possibly indicates the measuring
range and scanning rate.
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3. Z-axis - This option describes whether an acceleration transducer for the axis
in question is installed in the sensor and possibly indicates the measuring
range and scanning rate.

4. Additional Z-axis - This option describes whether an acceleration transducer
for the axis in question is installed in the sensor and possibly indicates the
measuring range and scanning rate.

5. Bluetooth - If this option is marked, then the QS3 is provided with an internal
Bluetooth chip with which the QS3 can be connected with PC or suitable
smartphones

6. Contactless Ql-charge - The Ql-charge is a current standard that is currently
spreading rapidly especially in the smartphone market. Using this standard,
the QS3 can be charged inductively without a cable connection by being
placed passing on a special Ql-contact mat.

7. Synchronisation module - If this module is installed, the QS3 can synchronise
with other devices. This is interesting, for example, to obtain temporary, syn-
chronous measurements of cable loads and simultaneous vibration.

The calibration date is highlighted in red when the recommended calibration interval
has been exceeded.

The software version is highlighted in red if there is a new firmware ready for the
QS3, which should also be installed in any case (see section4.3.3.3 Firmware Up-
date).

4.3.3.3 Firmware Update

To update a firmware, the QS3 is first connected with the PC software (see Chap-
ter4.3.3.1Establishing Connection).

The button Fimware Update is subsequently used.

When a new firmware is ready for installation, the process is started with the follow-
ing message:

The firmware update can now be executed. During the up-
date, the device must not be switched off! Please also check
that the batteries are sufficiently charged.

Once the message has been confirmed positively, the firmware update starts. This
process must not be interrupted.

During the process, the progress is visualised by means of a progress display at the
bottom of the window. When the firmware update has been completed, the following
message will be displayed and the device restarts:
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© -
Information I&

Iol Mew firmware transfered successfully!

oK

L

Figure 41: Firmware update successfully completed

If the update process has been interrupted irregularly, there is the possibility that the
device is not in an operational state (the booting process is not concluded). In this
case, the device must be returned to the manufacturer in order to have the firmware
update completed successfully.

4.3.3.4 Enabling Options

Software options can be ordered directly during the delivery of the device, but can
also be enabled later by the user.

In the latter case, the user is sent a so-called release file. This has the file extension
ft.qs3a

To enable the software, the QS3 is connected to the computer (see Chapter 4.3.3.1

Release special
functions

Establishing Connection). The button must be subsequently used
and the respective file selection dialogue is made. The information on the enabling is
then transferred into the QS3 and saved there, the new functions are then continu-
ously available.

4.3.3.5 Reading Measurements

As soon as the QS3 is connected to the PC (see Chapter 4.3.3.1 Establishing
Connection) the reading of the measurements stored on the QS3 is started. This may
take several minutes depending on the number and size of individual measurements.
The progress of download is displayed during the progress on the indicator at the
bottom of the dialogue window.

Once all measurements have been downloaded, they are displayed in the measure-
ment list of the dialogue box:
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r — M
ES Henning Sensor Suite V 1.45 ' - _ 3 E@Q
Projects| Gk Administration | (& Settings X ([ MSM12 unit| 8 Ace. Sensor| = ELVI System| x
New project @ sensor connection state [ Dscomnect | [ Firmaare update |
Project
ﬁ Otis Testtower - .
f B QS2 Mustermessungen
‘B Schindier @ Sensor configuration i
o fil Sicherung USA/CAD i Unit serial no. 003501440043 Version v 2.35
< " | Date of calibration 30.03.2015 # Bluetooth
Project Internal memor 8.00GB
Q53 Mustermessungen ¥ & OI power transmission
Lift serial no. Battery capadity 4,50 Ah
Street 2 X ais 2, 1000 Hz [ Synchronisation module
ZIP[Ci
fee B ¥ axis £2g, 1000 Hz
Country
Comment = o zaxs =, (L7 T
. # Second Zaxis 20, 6000 Hz netions
] 3
Date Time D Type Information Il
Rated speed 1.00 mfs p
1512.2015 Select complety
Rated load 0 kg E
[[] 15122015  11:47:02 00000034 Acceleration Measurement Acc, Sensor 5/M 1440043, Date of calibration 30,03,2015
150 18738 limits :} [[]15.12.3015  11:47:09 00000035 Acceleration Measurement  Acc. Sensor /N 1340043, Date of calibration 30.03.2015 A
Rope diameter o [[]15.12.2015  11:47:18 00000036 Acceleration Measurement  Acc. Sensor 5/N 1440043, Date of calibration 30.03.2015 i |
Distance between guide 0 mm < 1 | 3 N
rais |
Save [ |
|

Figure 42: Dialogue QS3 with three downloaded measurements in the measurement list

The measurements are now assigned to the corresponding project, in that first the
desired measurements are marked with a tick in the selection box, and the meas-
urements thus highlighted with the mouse while holding down the left mouse button
are moved to the corresponding project. As soon as the left mouse button is re-

leased, the measurements are added to the corresponding project.
rn Henning Sensor Suite V 1.45 ' - :_ ‘ EE

Projects | gk Administration ] Settings| X [ MSM12unit |48 Ace. Sensor| =1 ELVI System)| %
New project (@ Sensor connection state [ Disconnect ] [ Firmware update ]
Project
Sicherung USA/CAD - '
TESTTTTIT
Thyssen Megp 3 Sensor configuration I
Thyssen Memphis Towerl Fang Unit serial no. 003601440043 Version V235
4 m Date of calibration 30.03.2015 # Bluetooth
Project Internal memor: 8.00GB
9 v & QI power transmission
Lift serial no. Battery capadity 4.50 Ah
Strest - o Xis [ =g w0z O Synchronisation module
ZIP/Ci
Ll # v axis £2g, 1000 Hz
Country -
£2g, 1000 H .
S = & 7 axis a, iz Release special Move se e:-h_emmeasuremems‘ to
& second Zeods Z30g, G000z functions project “LiftInspector Test
«
Date Time D Type Information =
Rated speed 100 mfs
/ 15122015 Select complety
Rated load 0 kg / E
(] 12.12.2015 11:47:02 00000033 Acceleration Measurement, . Acc Sensar 5N 1340043, Date of calbration 30.03.2015 ...
IS0 18738 limits - 15,12.2015 11:47:09 00000035 Acceleration Measurement  Acc, Sensor 5/M 1440043, Date of calibration 30.03.2015 L [l
Rope diameter mm 15,12,2015 11:47:19 00000036 Acceleration Measurement  Acc, Sensor S/N 1440043, Date of calibration 30.03.2015 |
Distance between guide 0 mm 4 m | r b
rails L
Save [ I
,

Figure 43: On the QS3 add saved measurements to a project

Depending on the current software settings (see Chapter 4.2.3) the measurements in
this process are deleted from the device or retained.

a Henning GmbH & Co. KG

Page 78

1.9.7/5.2023



henning

MADE IN GERMANY Henning Sensor Suite

Move selected measurements to
project "Liftinspector Test™

Alternatively, you may use the button Select the desired
target project in the project list, mark the measurements to be transferred with a

check mark and press the button.

4.3.3.6 Delete measurements from device

To delete measurements from the device without having to initially assign them to a
project, the relevant measurements are marked with a tick in the associated selection
box and then the fDeld key on the keyboard is pressed. After an additional security
prompt, the measurements are then permanently deleted from the device.

Question

A

Figure 44: Security query fiDelete measurements 0

This operation cannot be reversed!

4.3.3.7 Display Measurements

When a measurement is stored in a project, this can be displayed. For this the pro-
ject concerned and the subcategory facceleration measurementois opened and then
a double-click with the left mouse button on the desired measurement is executed.
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BB Henning Sensor Suite v 1.45 R

e [P=NFEN=>)
Projects | g Administration | [] Settings X [ MSM12 unit | @ Acc. Sensor| 77 ELVI System x

New project. 0 Sensor connection state l Disconnect ] l Firmware update ]

Project
Mulllinie - '
@ OneWeorld Trade Center

| Sensar configuration

. Unit serial no. 003601440043 Version V235
—M Q53 Mustermessungen
"= Load Measurements Date of calibration 30.03.2015 # Bluetooth
Internal memory 8.00 GB

- Acceleration Measurement

I power transmission
06.07.2015 14:09:14 10: 0000000E o

Battery capacity 4.50 Ah
22.05.201513:49:47 1D: 00000023 & 3 +2g, 1000 Hz [J Synchronisation module
02.06.2015 06:51:42 1D: 0000002C Kaxis ’
30.11.2015 16:18:40 1D: 00000031 ¥ axis +2g, 1000 Hz
30.11.2015 16:13:47 1D: 00000032 - & 2 axis +2g, 1000 Hz
Q53 Mustermessungen # second Z axis +20 g, 6000 Hz functions
Lift serial
o Date Time D Type Information
ee
ZIP[City
Country
Comment -
1 » Il
Rated speed 1.00 mfs
Rated load 0 kg I
150 18738 limits -
Rope diameter mm
Distance between guide 0 mm [l n *
rails

Figure 45: Open QS3 Measurements

The corresponding measurement opens in a new tab on the main display area:
rn Henning Sensor Suite V 1.45 _—— — ' - - - EE

Proj... | gk Adm.. | (& Sefti..| X |2 MSM12unit &8 Acc. Sensor| =7 ELVI System | |.< 02.06.2015 06:51:43 ID: 0D000D2C | QS3 Mustermessungen x
. Travel section
New project Max: 0.90 V95 0.89
<] e w05
Project z
o
P 3
Orona Test > 03
Otis Testtower Velocity
53 tosemen 0 [ Sepers 1520575078 10
= Acceleration Me -
i RMS (x, ¥, =
06.07.20151¢ o ¥,2) g N e L " 30
22.05.20151: Freguency analysis ; 0 L =T u i 5.0
ot s *
S 3011201516+ TN v
—_—— -100
4 [ | b
l Acceleration (Raw) l
Project QS3IMU =
Max PPk 513 A95: 210 0.Pc 343
Lift serial no. 200
E
Street —
- = L el b 5.0)
ZIPfCity s Ladis e = =
Country 300

Rated speed ~0o 100 Max PloPk: 262 A95: 1 681

Rated load 0k

150 18738 limits #‘ v 6. f
Rope diameter m -100

Distance between guide 0m i

rails 34 35 36 37 38 39 40 41 42 43 4 43 46 47 48 49
- o Evaluation done Time [s]

Z[mg]
o

Close

Figure 46: Opened acceleration measurement, recorded with a QS3 sensor

Depending on the components of the QS3 sensor, the following dialogue box opens
if the sensor with which the measurement was executed has two vertical acceleration
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transducers. The user can determine from which vertical acceleration information the
velocities, distances and return flows and if applicable the corresponding 1ISO18739

results are to be cal

culated.

-
Question

=

axis for evaluation.

More than one vertical acceleration axis found. Please select the

@) Z axis (£2 g, 1000 Hz)
" Second 7 axis (£20 g, 6000 Hz)

L

Figure 47: Selection of

Once the accelerati

the vertical axis through which the evaluation shall be executed

on data have been loaded, the analysis of the data according to

ISO 8100-34 is started.
The current processing status is displayed at the bottom left with a short text and a

virtual LED.

v

J
.

Error during the evaluation
Evaluation running

Evaluation completed successfully

4.3.3.7.1 Error Codes Evaluation According to 830834
Possible errors during evaluation are:

Error code
0x0001
0x0002
0x0003
0x0004
0x0005
0x0006
0x0007
0x0008
0x0009

0x000A

Importance

Not enough raw data for acceleration in the X direction

Not enough raw data for acceleration in the Y direction

Not enough raw data for acceleration in the direction of Z

Error in the metrological scaling of acceleration data

The standard deviation in the X direction of acceleration is too
high

The standard deviation in the Y direction of acceleration is too
high

The standard deviation in the Z direction of acceleration is too
high

Error in the 1 Hz low-pass filtering of acceleration in the Z direc-
tion

Error in the 10 Hz low-pass filtering of acceleration in the Z direc-
tion

Error in the 10 Hz low-pass filtering of acceleration in the X di-
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rection

0x000B Error in the 10 Hz low-pass filtering of acceleration in the Y di-
rection

0x000C Error in the whole body frequency weighting in the X direction of
acceleration

0x000D Error in the whole body frequency weighting in the Y direction of
acceleration

0x000E Error in the whole body frequency weighting in the Z direction of
acceleration

0xO000F Error in the calculation of the regression line over the return
curve

0x0010 Error in the subdivision of the measurement in constant and non-
constant areas

0x0011 Errors in the formation of the 2nd-order integration constant

0x0012 Errors in the formation of the integration constant

0x0013 Errors in the compensatory filtering

0x0014 In this measurement no elevator ride is detected

4.3.3.7.2 Combined Curve Representation

By default, four graphs are displayed. In the bottom three the acceleration data of the
three spatial directions are loaded. The top graph is occupied with the velocity char-
acteristic as soon as the elevator rides have been evaluated.

.
BB Henning Sensor Suite V 145 . e . - - g =T
Proi... | - Adm...| (2] Sett..| X (= MSM1Z.00 88 Ace Sensor| =7 ELVI System 2 02.06.2015 065143 ID- 0000002C | Q53 Mustermessungen x

e
Max: 0.90 V95: 0.89
1/6 @ 05
Project E
o
o 3 05
Orena Test > 03
Otis Testtower Velodity
{8 Acceleration Me o
] g m b L o 30
2205201513 R e o = = - =
SRS = 50
oy 0
L 3011200516 - TR ey
: : -100
] i r
[ Acceleration Raw) J
Project Q53 MU
_ e 53 AT HLY O R
Lift serial no. 200
S
Street = s
£ I} L Avnich 290
ZIP[City =~ L i h -3.0)
Country 200
7i |3
PL- 767 ADS .
Rated speed 200 nl 100 Max PloPk: 262 A95: ITWS 1
= I
Rated load 0k 2, $ u#; LI LS
150 18738 limits C - o A% e e
Rope diameter I _100
Distance between guide 0 m
rails . 4 33 36 37 38 39 40 41 42 43 44 43 45 47 48 49
s \) Evaluation done Time [s]

Figure 48: Curve representation of an acceleration measurement
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The first ride section is always depicted. Should more than one ride section be rec-
orded, the desired ride section with the Figure 48 marked control elements can be
selected.

If changes in the chronological selection of the represented measuring values, e.g.
scroll movement or zoom operations are executed in one of the graphs, the displayed
time sections of all four graphs change automatically.

In each diagram, the determined characteristic data according to ISO 8100-34 are
shown in abbreviated form in the upper left corner.

Furthermore, if a central limiting value theorem for the corresponding project has
been selected (see Chapter 4.2.2.1 Setting ISO 8100-34 ), these are displayed as
horizontal border lines in the diagrams.

The operation of curve representations is described in more detail in Chapter
4.3.10perating the Curve Display.

4.3.3.7.2.1 Fading in Further Curve Characteristics

On the left side of the dialogue box there are several buttons in order to view further
curve characteristics.

A single additionally selected curve characteristic, for individual curves, is always
displayed in the first of the four graphs. The lower three graphs are used only if it is a
representation (e.g. for RMS) that affects all the three acceleration characteristics.

| Additional Sensors | The curve characteristics can be called with this button if
additional sensors, such as a sound level meter, rope
force sensors etc. have still been recorded in addition to
the measurement of the accelerations.

| Distance | Fades in the distance (displacement) curve characteris-
tic in the upper graph.

| velocity |  Fades in the velocity curve characteristic in the upper
graph.

| Acceleration | Fades in the acceleration curve characteristic in the up-
per graph.

| Jerk | Fades in reverse Curve Characteristic in the upper
graph.

| RMS (%, v, 2) | Fades in per direction of motion the RMS-curve in the
three lower graphs.

| Acceleration vector | Fades in the acceleration vector in the upper curve view.
This can be combined from the three spatial directions.

| Acceleration (Raw) | Fades in the raw data of the three acceleration directions
in the three lower graphs.

| ISO 18738 weighted | Fades in the data weighted according to 1ISO 8100-34 of
the three acceleration directions in the three lower
graphs.
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4.3.3.7.2.2 Calculation Boundaries
The boundaries for calculation according 1ISO 8100-34 might be displayed into the

graph by using the button ’

Show Boundaries ]

4.3.3.7.2.3 Filtering the Acceleration Data

To perform high- or low-pass filtering of the acceleration data, please enter the de-
sired cut-off frequency and then select the desired limit frequency and finally select

the desired filtering via the button |

Filter

of the acceleration data are displayed in the lower three graphs.

10 Hz|

Filter

|.—.

L

L

—_—

10 Hz Low Pass
10 Hz High Pass

Figure 49: Filtering the Acceleration Data

4.3.3.7.3 Single View Graph

To have a full-screen display of a currently shown graph, double click with the left
mouse button in a free area of the desired curve representation. Change back to the
combined curve representation is the same as with a double-click in the single view.

150 16738 et

B rerming Semor Sure U L3 R T

2.0 | B Ao, Senmce | ELVI Systom - 0206.2015 065143 1D

OUOI00ZC 1051 Musiemesmungen

T il

]. The filtered curve characteristics

B [2A 35 | % [CIesMi2um @ Ace. Sener |5 LV Sydtom]L: G205

Max 09098089 1

B rering Semor e v 143 L DR T e ]
143 x

B E B

8

Max T 148 A9% T4 0P 103

+

Max PP 513 A9%: 2100

g ° 8 s 8 8.

2 [mg)

+

w [ranengiyee
%,

E ‘

0 681

Double click with the

left mouse button

—— [

Figure 50: Change in the individual view of a graph

4.3.3.7.4 Frequency Analysis
The tools of frequency analysis are only available in the single view of the graphs. In

this condition, the button |

Frequency analysis

| can be used.
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B Henning Sensor Suite V 1.45
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Pr| gk A.. | 5. [ |CIMSMI2unit | @8 Acc. Sensor| =1 ELVI System || 02.06 2015 06:51:43 ID: 0000002C | @53 Mustermessungen x
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3 ]
2 e | 04
fg Orona Test 0
- Otis Testtower 02 W
Ry
#-2 Load Meas E o 200 2
= Acceleratic ™ 6.5 e
- oem2 023
it >
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(I S X £ e
< [ 3 0.6
Project s 08
ift serial no.
e —— TE % T & & @
Bz Time [s]
ZIP[City Freguency analysis
-
Country = Max 5202 @ 22917 Hz (@) Amplitude spectrum
Comment 150 18738 Report Ed (©) Power-Spectral-Density
L [
= 2 Square-Cepstrum
EL Evaluation frame
Rated speed 1 < 9 e L 38,569 - 44128
Rated load 0 30 100 150 200 250 300 350 400 450 500
Frequency [Hz
150 15738 limits - quency [Hz]
Rope diameter Velocity Max: 0.89 mjs | Av: 0.89 mjs [ ) Secondary Sheave 6 mm 47.0Hz
Suspension (in:out) 1f={1 () CW Roller 7 mm  40.3Hz |
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Figure 51: Single view with an active frequency analysis

The screen contents subsequently form anew. In the original graph the additional
velocity characteristic (if available) is faded in and below it a new diagram appears
with a bar view of amplitudes over the frequency. This frequency chart is determined
from the data in the red-marked window of the original graph. The window can be
moved with the mouse over other areas and changed in size temporarily. Both ac-
tions thus change the temporal evaluation area that can also be changed manually.

Ewaluation frame

38.5689

44,128

Figure 52: Manual Change of the Processing Area

In addition you can specify what type of frequency analysis should be performed.

Available for selection are:

Freguency analysis

(@ Amplitude spectrum

() Power-Spectral-Density
Square-Cepstrum

Figure 53: Types of frequency analysis

For the spectrum three different analysis methods can be used.
The power density spectrum generates a frequency spectrum of power in the accel-

eration characteristics.
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The amplitude spectrum gives information about the real amplitudes of different fre-
quencies. The amplitude spectrum in particular highlights small power components
and is therefore sometimes preferred.

The square cepstrum is the spectrum of a signal that is a function of the variable fre-
qguency. The cepstrum is the inverse of the Fourier transformation (fAnalysisg of the
unilateral auto-power spectrum logarithmised by division with a reference quantity GO
made dimensionless. Within the Henning Sensor Suite, this function is available only
as an option and must be enabled separately (see chapter 4.3.4).

In the frequency chart a practical tool for advanced error analysis connects - the fre-
guency computer.

Thus, after input of several basic data of the elevator, frequencies affecting individual
modules can be determined, which are the cause of poor smooth-running or audible
and perceptible vibrations.

Velodity Max: 3.78 m/s | Av: 3.15m/s Secondary Sheave 7 mm 501.8 Hz 30109

Suspension (in:out) 1 (=] 1 CW Roller 3 mm 334.5Hz 20073
Gearbox (out:in) 7 (2|1 Car Roller 4 mm 250.9 Hz 15054 rpm
Main Drive Sheave 1 mm 0.0 Hz 0 rpm Sampletetx sg  mm 70, Hz 1204rpm (car speed)
Engine revolutions 1] rpm 0.0 Hz test 66 mm 15 Hz 912 rpm (rope speed)

Figure 54: Frequency computer for error analysis

The calculated frequencies can be shown in the frequency diagram marked in or-
ange. This requires the appropriate marking with the mouse in front of the desired
component.

47 Max 4311 @ 22217 Hz

Amplitude [mg]
(%]

0 ™ Bandl Ik 1L | T

10 20 30 40 30 60 10 80 00 100
Frequency [Hz]
Velocity Max: 0.90 m/fs | Av: 0.89 m/s Secondary Sheave 5 mm 474 Hz
1 -+ 1 CW Roller 7 mm  40.6 Hz
34 Car Roller 3 mm 35.5Hz
i 5 mm  56.8 Hz Free dia. {car speed) q mm 31.6Hz
Engine revolutions 56.8 Hz Free dia. (rope speed) 1 mm 23.4Hz
Figure 55: Frequency computer with superimposed frequency of the ficabin roller guide 0

4.3.3.7.5 Print Curve Characteristics
To print the current view of the curve characteristics in the combined or also of the
individual to print view, the button will be | Print charts | used.
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Figure 56: Curves print view

4.3.3.7.6 Create Report According to ISIME34part 1

The button | 150 18778 Repart | that opens the print view of the report according to
ISO 8100-34 is started. Per measured travel section a page is created in the report.
Detail information for handling the report generator is found in Chapter 6.4

For the settings (see Chapter 4.2.3), additional pages can be
generated with the mean values of the upward and down-
ward travel.
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