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Data security

Konecranes digital services have been awarded ISO/IEC 27001:2013
certification for information security management. The ISO/IEC 27001
certificate demonstrates a commitment to pro-actively manage the
information security of Konecranes digital services and ensure compliance
with legal and customer requirements. The certification applies to the
development and delivery of the yourKkONECRANES.com customer portal,
CheckApp for Daily Inspections and the Slings and Accessories Inspection
app and the TRUCONNECT suite of remote service products.

Use TRUCONNECT data to
optimize safety, productivity
and maintenance activities

TRUCONNECT Remote Monitoring provides the visibility you need to
fully understand the day-to-day use of your cranes. Looking at the
data on yourKONECRANES.com should be part of your regular work
routine to help you make decisions on maintenance, safety concerns,

training, productivity, and service and equipment investments.

In between regular inspections
and preventive maintenance,
issues can arise due to operator
error, irregular crane usage

or other unforeseen events.
TRUCONNECT data can alert you
to problems with your cranes
before they give way to critical
issues that can impair safety and
performance, helping you plan and
leaving less room for surprises.

Analyzing TRUCONNECT data

can also help you develop an
operational baseline and identify
opportunities for maintenance and
process improvements.

Learn about how you can use
TRUCONNECT data to increase
safety and save time and expenses
with less downtime. It doesn't
take a data scientist to interpret
the information—TRUCONNECT
data is presented in easy to read
graphs and color indicators on
yourKONECRANES.com.

What to look for

Throughout this guide we give
examples of anomalies, patterns and
trends in the data and what it can
mean. We've also added icons to
indicate things you should be watching
out for if you're responsible for safety,
production or maintenance.

Safety

Safety-critical alerts make

it easy to see what needs

the most immediate attention.
Seeing how your cranes are being used
can also indicate the need for operator
training to address unsafe practices.

Production

Production issues can

result in crane stoppage

or production downtime.

Seeing how your cranes are being
operated gives insights into how the
production process is working and
alerts call attention to problem areas.

Maintenance

Issues related to

maintenance can include

when to replace components

or perform overhauls. Data can also
indicate a need to review inspection
and maintenance schedules.
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TRUCONNECT tips

Get the most from TRUCONNECT Remote Monitoring

Connect your entire fleet

Remote Monitoring expands your view of
your lifting equipment, providing a complete
timeline of all crane operation data, rather
than a static look at one crane at a time.
Having a comprehensive view can help

keep you from missing a minor usage
abnormality—or help you connect seemingly
unrelated problem patterns—before it
becomes or contributes to a larger problem.

Pay attention to alerts

Alerts are intended to call attention to
anomalies or events that may threaten safety
or production and are used for troubleshooting
purposes. You should promptly investigate
these issues so corrective actions can be taken.

Check the data on yourKONECRANES

A quick look at the Overview page can

give you a good idea if you need to further
investigate your asset data. Clicking on the
TRUCONNECT status on the Overview will take
you to the Fleet view where you can filter by
criticality and component condition.

It's good practice to check the data on a regular
basis and any time there are alerts or issues with

the crane. You should also take a look at the
service life estimates and TRUCONNECT data
in the Business Review section when planning
for maintenance, parts or replacements.

Data for your own service teams

For in-house maintenance teams, the data
can help your technicians fine tune common
inspection focuses, prepare maintenance, and
record results of remedial measures against
crane performance goals.

Use TRUCONNECT data for

training program enhancement

Looking at the whole history of your crane
usage, including trends in, and frequency of,
abnormal use can be used to plan and execute
operator and service training programs.

New training programs can clarify operator
responsibilities and refine operator
capabilities, helping to improve work cycle
times and reduce some crane use problems.

Reach out for help

If you have questions about what you see in
the data or concerns about component wear
or operator training contact us.

konecranes.com/contact-us

= ‘ Overview @ Democustomer @ Q

YOURKONECRANES

TRUCONNECT® STATUS

SERVICE - OPEN ITEMS

Open Risks Component Condition Operating Alerts
22 15 7 12 12 [ 28
Safety Production Critical Low Safety Production

¥ SERVICE

Q Service Review and Reports

ﬁ Quotations

2 15 73

Service Visits Assets Serviced Total Findings

2

Open Accepted

Expired) Declined

885 Asset Fleet Daily Inspection

SZD Agreement assets
24/46 Assets Operator's Findings (Last 24 hours)
Jssats
4/5 3 1
asx) TRUCONNECT® Failed Passed
] 39/46 Assets —_— —

G Business Review

What is yourKONECRANES?

The yourKONECRANES customer portal is the online home for all your
crane maintenance information and TRUCONNECT data. You can see your
agreement details including your Konecranes contact, a fleet view of your
assets, service reports, quotations and more. yourKkONECRANES is more
than just lists and data—your information is highlighted with easy-to-read
graphs and the most important details such as safety and production
risks are front and center.

Service Calendar

Ia Documents and Manuals

W Konecranes STORE

> Filter
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https://www.konecranes.com/contact-us

|
Click here on any page to access the menu.

TRUCONNECT

eDemoCustr::mer o Q

Overview

Open TRUCONNECT
items show

the number of

YOURKONECRANES @© nNov2o20 O components having
a design working period
Statu S O n ‘ SERVICE - OPEN ITEMS @  TRUCONNECT® STATUS L ) (DWP) or remaining service
?:t.irrﬁfilecmd v """""""""""""""""""""""" lifetime under 10% left.
= l Open Risks Component Condition Operating Alerts Click to go to the Fleet view
Selected customer(s) (1) 22 15 7 12 12 6 28 and see condition by asset.
Safety Production Critical Low Safety Production
: i A
When you log into yourKONECRANES you'll first see A SERVICE b e F |
the Overview page. This is where you can get a quick Seleoted location(s) (2) _~ This section shows @
glance at your TRUCONNECT information. Cumulative @ Service Review and Reports i & Quotations > E)it)?jllfc?tfizf']yaalg:jts
component condition and alerts are highlighted so you ’ on TRUCONNECT
can act on them quickly. o - assets. Click to go
Demo Customer Location 2 2 ‘ 15 73 2 1 to the Fleet view and
Street 2, Mantgomery, Alabama, ; . "
Clicking on Component Condition or Operating Alerts O et Servee Vists fssets Seniced Total Findings open ‘ hocepted ‘ Explrec/Declined see alerts by asset.
takes you to the asset fleet view where you can see E
all connected assets pre-sorted by lowest condition or E
highest number of safety or production alerts. E52 Asset Fleet > Daily Inspection > ®|

The frequency with which you should check your

TRUCONNECT data on yourKONECRANES depends on
your equipment criticality and frequency of use. The
more your cranes are used and the more critical to your
operations, the more frequently you'll want to check in

Demo WtE
Street 5, Los Angeles, California,
USA

Siebel ID: 1-18C5KGOY

PortSolutions-Demo
Harbour street 1, Mianni, Florida,
USA

Siebel ID: 1-18DHS93G

son Agreement assets
24/46 Assets

f TRUCONNECT®
39/46 Assets

Operator's Findings (Last 24 hours)

s 3
Failed

1

Passed

on their condition and usage. e Business Review - B Service Agreements >
You'll also want to check TRUCONNECT information —
. . Service Calendar > == Location Activities -2
for annual planning to help you make decisions on
maintenance and training.
@ Documents and Manuals - .-?‘ Slings and Accessories -
™ Konecranes STORE =
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yourKONECRANES CUSTOMER PORTAL MAINTENANCE TIP: Sort assets by priority order @

to see what needs the most attention, or by asset
criticality to see your most critical assets’ needs.

Connected m
C ra n eS I n th e YOURKONECRANES Fleet view Asset Reports @® Apr2021 @

= Filter 30 Assets, Apr 2021
asse eet view .
m ------------------------------------- B> Priority order e
]
The asset fleet view is another important page to check O] ) i
e P pag €% DEMAG-DEMO-C... N @ecuvitualcane | E3TRUSMTBMU | B3 Crane6 N Click on the box to go to
ona regular basis. This shows you the current overall Asset Criticality ° 3002097-2 201500108 TRU-SMT-BMU Single girder EOT - 2 trolleys wir... the Activity page for that
f i — DEMAG/3902097-2 Coker/201500108 SMARTON/TRU-SMT-BMU KONECRANES/2005/CXT/G12... @ ======= i
status of your connected equipment. aastl ez = S S o O assc?‘t. You can then"cllck
TRUCONNECT Asset Type - Apr 30, 2021 Apr 24,2021 Dec 19, 2019 Oct 1, 2(:;:; the TRUCONNECT tab to
iti i & (Corey] [DENRG] [SEETTON ™ Crane ROOT Brake 6% Hoist A 8% Hoist A1 Brake 15% Hoist A Contactor 16% see the data for that asset.
You can sort assets by alerts, condition, running hours, Smarond] [UNKNGWN] WIE ™ .1.6% during period “’n -25.!;%duringpermd e 0.09:duringperiod - 0.0‘):during(p:riod 3
brake status and more. This will give you a clear picture §
f ts that need attention for safety, production or fosertosation i -]
or asse ’ w ‘ w ‘
Asset Manufacturer v
maintenance issues and you can easily dive deeper into €3 Crane 4 _ €3 Crane 1 _ €3 Crane 7 _ 3 Crane 10
) ) Agreements v Single girder EQT - 2 trolleys wir... Single girder EOT - 2 trolleys wir... Single girder EQT - 2 trolleys wir... Single girder EOT - 2 trolleys ch... _
the data by C|ICkIng on an asset. KONECRANES/2005/CXT/JC3... KONECRANES,/2005/CXT/420... KONECRANES/CXT/JC7848 KONECRANES,/CXT/JC8127
Show Assets By ~ Q Bay 2 - Structural - Bay 2 Q Sheet & Coil - Structural - Ba.. Q Bay 3 - Structural - Bay C Q R&D Center - SHEET & COIL . . .
Modamte Hin Modante Wogerote This window will
Jan 3, 2020 Apr 30, 2021 May 1, 2021 Apr 30, 2021 Change based
o W i ) e ) pemsmea SE-CAIIEE S on the fiter
.’LBSKDI\IHII
Alerts f Hour
ey cafaby alarte o~ mmmmmm=m--- Satoy Alors -
SAFETY TIP: Filter by safety alerts g €3 WTE-DEMO1 N €3 Crane 9 N [ ] RMU-BMU-Demo-lw €3 Crane 2 N :
with the view sorted by priority to Loz WTE-DEMOL Double girder EOT - 1 trolley ... RMU-BMU-Demo-1 Single girder EOT - 1 trolley wire... |
. S WTE/WTE-DEMO1 KONECRANES/CXT/JCAT86 Smartond/RMU-BMU-Demo-1 KONECRANES/2005/CXT/CKO... H
see which assets have the most ;:’:“‘““ :"“‘" QN/A L°n North/West - White Shed - S... vu/in g?ay 1.- Structural - Bay 1 !
safety alerts or those with the highest oGzt o . 50,2001 — ’ :
number of alerts per hour. You can also o o oranos oy Gemeerert “D Hoist Brake 41% ) HoistABrake 52% ou) Trolley EX. Steel Structure 9... AR e !
ﬁlter by OVerIOadS or emergency StOpS. : Overloads 0.0% during period -0.4% during period -0.0% during period :
i i :
1 Motor Over Temperatures H
: , i
E : |
MAINTENANCE TIP: Filter by Light gray icon = no data sent within the past 48 hours
lowest condition by component ! PRODUCTION TIP: Filter by production alerts Dark gray icon = data has been sent within the past 48 hours
and brake status to get a quick 77 with the view sorted by priority to see which
view of possible maintenance needs. assets have the most production alerts or those

with the highest number of alerts per hour. You
can also filter by over temperatures - because even one
episode of significant over temperature can halve the
service life of the motor putting production at a standstill.
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yourKONECRANES CUSTOMER PORTAL ] |

Check and set the desired time frame. Click here to download the report.

TRUCONNECT

0w o

( ; Crane 1 Activity TRUCONNECT® Documents Asset Info
Single girder EQT - 2 trolleys wire ...

'
1

I

1

'

1

'

Preset Time Range Start Date End Date b

'

v Select Date Select Date Clear Time Range @~ t=====-=e-ee=-- > [B TRUCONNECT Report

single asset —_—

¢----

Condition: This shows the shortest current service life

During period -2.4%

ThIS S.eCtiOn Contains.the __________________ p Summary - Last 30 Days (¥)]
There is a TRUCONNECT page in yourKONECRANES for main items that require
h ted asset i fleet. Th bedi attention in each category. . - The current most
each connected asset in your fleet. The page begins Condition Nerts Operating Statistics significant problem
with a summary showing the main items that require ~ that could affect
attention in each category. § Rl oo ———————c—————— Ll O 46,086 B e the safe operation or
; . condition of the crane.
1 ‘Contactors Service life Overloads Starts
E HOISTB HOIST B TOTAL

View Condition View Safety Statistics View Operating Statistics

of a component from the Condition section. Condition

values will change over time due to differences in the Condition shows 4 __________________________________________________________ This shows the cumulative
wear rate of components and different crane operating the current most @ B e e e number of alerts in the
patterns, as these can significantly accelerate the wear significant problem oo TRUGONNECT Feports review period.

that could affect the
safe operation or condition
of the crane.

rate. The effects of operation are described more
closely in the Operating Statistics section.

0 Learn more about Summary

Alerts: This shows the cumulative number of alerts in Condition 3
the review period from the Alert section. Details are
provided in the Pareto analysis in the Alerts section.

Hoist DWP v
Brake Service life v

Contactors Service life

Operating Statistics: The shows the current most

significant problem that could affect the safe operation or Toley Steel Structure DWP DEICIEVETEL ] [18Y

condition of the crane from the Operating Statistics section. Brake Moritoring Unit (Al gap) Collected data varies depending on asset make and model so what

The following pages exolain in more detai the data i R you see here may not be available for all your assets. TRUCONNECT
gJ pag p @ Leam more about Condition Remote Monitoring also has the option of special sensors for

the Condition, Alerts and Operating Statistics sections.

advanced condition monitoring of select critical components including
Brake Monitoring and Wire Rope Monitoring.
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yourKONECRANES CUSTOMER PORTAL

Condition

TRUCONNECT condition data shows the current

condition of the components, any risks related to safety

and production, and the estimated remaining service
life based on the usage history. Condition data also

indicates when critical components should be replaced,

inspected or overhauled/modernized.

Condition monitoring can be used to check
component replacement frequency, which
provides a clear indication of upcoming
maintenance needs and how changes in the

operator’s actions affect the service life of components.

Together with TRUCONNECT alerts, condition
data provides essential information that can be
used to plan and schedule maintenance actions

@

and for troubleshooting in order to improve safety

and reduce unplanned downtime.

Having the ability to plan an outage, rather than
respond to a breakdown, helps safeguard
production goals and keep your operations
running smoothly.

&

Summary section presents worst case scenarios from each main monitoring areas, which
are Condition, Reliability, operating statistics and production.

Legacy TRUCONNECT Reports

© Learn more about Summary

Condition R

Hoist DWP

Brake Service life

Contactors Service life

Trolley Steel Structure DWP
Brake Monitoring Unit (Air gap)
Rope Monitoring

o Learn more about Condition

Alerts ™

I Alert Pareto

I Safety Critical Alerts
Production Critical Alerts
o Learn more about Alerts

Operating Statistics R

Running hours
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yourKONECRANES CUSTOMER PORTAL

CONDITION

Hoist DWP —

Graph indicates that
the hoist has 40% of its

What the TRUCONNECT data tells you 40% J ----oooo-oooomoooomosoomosoooooooosooooooodiees theoretical service life left.
Hoist DWP is a calculation of the remaining service life of It's also shown as the black
the hoist and the remaining fatigue life of the machinery P 4 line on the graph below.
components.

During period Annual Average

Common issues and corrective actions you can take

When the hoist DWP is between 30% and 10%, you can

begin to plan for an overhaul or replacement. The hoist Hoist DWP estimate
DWP estimate gives you an estimated end of service life so

you can plan well in advance. 100%

If you notice an unusually fast decline in the hoist DWP, it
can be because of continuous usage of the hoist near the
rated capacity and/or continuous hoist operation.
This can lead to premature wear on the hoist and
hoist components so you may want to modify
your inspection and preventive maintenance
schedule to help avoid unplanned downtime.

5% If hoist usage changes,
i.e., longer running time

or heavier loads, the end

\ of service life will come sooner.
Begin planning
for overhaul or

replacement.

P

DWP (Design Waorking Periad)
[%:]
#

25%

0%
2017 2019 2021 2023 2025 2027 2029 2031

— Hoist ADWP 4 Replaced 4 Estimated end of service life
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yourKONECRANES CUSTOMER PORTAL

Brake Service Life

What the TRUCONNECT data tells you

Remote Monitoring data shows you when the entire brake
must be replaced. The Brake DWP calculation is based on
the number of hoisting motor starts and the number of
emergency stops during lifting and lowering motions.

Common issues and corrective actions you can take
Continuous hoist operation, motor jogging, and emergency
stops during lifting or lowering motion (hoist brake) or
traversing and traveling motion (trolley or bridge brake)
can lead to premature brake wear or failure. You should
schedule brake replacement with Konecranes when
required by physical inspection or when brake life warning
is indicated in the graphic.

Service Life

100%

75%

HOIST A BRAKE

HOIST B BRAKE

‘ 92% ’ 99%
-3.6% -2% -0.2% 0%
During period Annual Average During period Annual Average

Hoist Brake Service Life estimate -«

4

& Estimated end of service life

50% i i
25% E E
% :
2017 | 2019 2021 2023 2025 2027 2029 2031
E — Hoist A Brake Service Life — Hoist B Brake Service Life & Replaced

Hoist A brake was recently replaced
and Hoist B isn't utilized as much as
A as indicated by the graph.

MAINTENANCE TIP:
nostasrake I this graph @
shows orange
23h (warning level) you'l
want to schedule a brake

replacement.
If this graph shows red

@ (alert level), you'll want to
tag out the crane.

HOIST A BRAKE

Brake service life is the calculated
estimate of the mechanical service
life of the electromagnetic disc brake.
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yourKONECRANES CUSTOMER PORTAL

CONDITION

Brake Monitoring

What the TRUCONNECT data tells you

Brake Monitoring measures opening current and indirectly
shows the status of air gap and friction material wear. As
the air gap of the brake increases, the value decreases
toward 0%. If the value is under 5%, there is very
probable risk that the brake will not open. If the brake
does not open you can be faced with sudden brake
failure that can result in load drop and severe danger to
everyone in the vicinity of the crane.

Brake Monitoring provides safety alerts so you can @

be alerted to brake issues such as condition warnings
and failures by text or email. Alerts are shown in the
Alerts section.

Common issues and corrective actions you can take
An increase in air gap and moderate wear in the friction
material of the brake indicate a need for corrective action.
You'll want to closely monitor the condition of the brake
and brake friction materials. You can also have the brake
mechanics and electrics inspected and an inspection and
adjustment of the air gap of the brake.

]
The lower the value,

the more wear thereis .. ________________

in the brake lining, and
the larger the air gap.

100%

75%

BMU

50%

As the
measurement
approaches
zero, adjust the air 0
gap and change worn

friction materials.

Brake airgap measurement (BMU) estimate <

— Brake A BMU — Brake B BMU @ Estimated end of service life

In a properly operating
brake, the value is typically

---------------------------- 80% to 30%. As the brake

lining wears, the brake
air gap increases, and the
value trends towards 0%.

The Brake Monitoring Unit
measures the opening current of
the electromagnetic disc brake.
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yourKONECRANES CUSTOMER PORTAL

CONDITION

Contactors I —

HOISTA HOIST B Graph indicates that the hoist

Se rVice Life has 73% of its theoretical service

life left. It's also shown as the

74% 73% N black line on the graph below.
What the TRUCONNECT data tells you The DWP a new hoisting motor
The service lifetime of hoist contactors is directly influenced contactor is expressed as 100%.
by the usage rate of the hoist and, most significantly, by 4.3% 6% 4.3% 6%
During period Annual Average During period Annual Average

the use of jogging/inching. TRUCONNECT data indicates
when you should start planning for, or there is an ——

immediate need, to change the hoist contactors. The theoretical remaining

Contactor Service Life estimate <€-------------------------------------ooo- DWP of the hoisting
Common issues and corrective actions you can take motor contactors are
Operator behavior, such as jogging / inching 100% based on the operating
of the hoist, peaks in production demands, or @ history of the contactors.

excessive hoist operation above design class of
hoist motor starts can lead to sudden contactor
failure that results in crane stoppage.

75%

When contactor life levels reach warning level @ 50%
you'll want to plan for changing the hoist motor

contactors. If the contactor life reaches alert level,

you'll need immediate maintenance. 25% \ \ \

S VI I B

2017 2019 2021 2023 2025 2027 2029 2031
PATTERN: The graph @ — Hoist ADWP — HoistB DWP 4 Replaced 4 Estimated end of service life

DWP (Design Working Period)

shows that the contactor
service life reached

under the 30% threshold
around 15 months after it was
replaced. This can help you plan
for replacement of components.
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yourKONECRANES CUSTOMER PORTAL

CONDITION
TROLLEY E1

Trolley Steel s

This crane has one trolley.

Stru Ctu re I 54% R There is 54% of its

theoretical service life left.
The DWP depends on the

What the TRUCONNECT data tells you gf?i'r?e“ccr:‘s: ;’rzaguee;ite 0.0% 6%

Trolley and bridge steel structure DWP is a calculation of of operation, cIos(i: to ¥ During period | Annual Average

the remaining service life of the trolley steel structure. the rated capacity, and _.
When the DWP value approaches zero, the steel structure environmental conditions. The DWP value is calculated from

the hoisting cycles and operating
should be overhauiled or replrflced. TRUCONNECT c.Iata Trolley steel structure DWP estimate <€ -------------=-=-=-=-=-=-=----oooo— hours of the trolley. The more
shows the theoretical remaining DWP of the machinery hoisting cycles and operating

based on the operating history. 100% hours, the faster the DWP of the

! trolley steel structure decreases.
Common issues and corrective actions you can take i e >
If you notice a steep decline in DWP, it may be due to

T 7s%
premature fatigue of the trolley steel structure. You should E
consider a Crane Reliability Study. @ x
S
On or before reaching the end of DWP, a general % o0
o
overhaul is typically required. You can also use -
the information to modify your inspection schedule S’
based on actual usage. 2 %
0%
2017 2019 2021 2023 2025 2027 2029 2031

— Trolley E1 Steel structure DWP 4 Replaced 4 Estimated end of service life

konecranes.com/service/consultation-services/
crane-reliability-study-and-steel-structure-analysis TRUCONNECT user guide 13
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yourKONECRANES CUSTOMER PORTAL Real tim_e status indicator
...... summarizes rope

condition and safety.
|

:
CONDITION E . . N
' View the discard limit of the
- Unit of measure H Rope condition indicator . |
W R . rope and see the biggest _ _ _
I re O pes i Rope Diameter x 30 (LF30) v current defect on the rope. One click to view details of the
H ; most severe spot on the rope.
Ropel - ' Scroll up/down the entire rope
What the TRUCONNECT data tells you v i length for a comprehensive
With TRUCONNECT Wire Rope Monitoring, sensors gather Local Fautts ; view of rope condition.
data while the crane is in normal operation to allow for Ropel 19 21 D i
o H H H H GX36IWRC2160U Broken wires | Max limit :
continuous monitoring of the most wearing sections of @22mm '
) ) . . Ordinary Defect severity wes identified in Loical Fauits '
the wire rope. Wire Rope Monitoring data shows a trend Last full rope measuring o e '
. . . . len x B22mm according to <_____________..
view which indicates the progress of rope defects over the 043002017 e L it B L L
selected time frame. Warning and discard limits are shown — Defc sty s et n v !
. ) . messured segment over a len X 1
s0 you can plan for replacements or there is an immediate RopeCondicnsWaming.  [osseanon | EaeSecmgubondouE, !
need to replace the wire rope. v
Rope2 [ ]
Safety alerts can be sent by email when a Wire @ o = N _—
. . . Local Faults
Rope Monitoring safety issue appears such as a Rope2 - ” ”IIIIIII‘ 15 sotenwies
pre-warning for a need to replace the wire rope or a . g’gmﬁcmw Broken wires | Maxlimit
warning that the wire rope needs to be replaced immediately. Ordinary Defect severty was identifed n = ”IIIIIII‘ 19 acten st
Last full rope measuring worst messured segment over & .

length of 30 x B22mm socording to
1504309:2017. VIIIIIII‘ 13 Broken wires |
| | 36.76m

Common issues and corrective actions you can take

i -

. . . . ! Defects and
Continuous hoist operation, especially when the same i « Condition is Severe. Recormendation to Replace - RSN - R [/ [/ [ [/ | /I BT T ) .
Continuous hoist operaton, especially when the same | e e = W | 2o = terseveriyare
ifting height is used repeatedly, shock loads an. over.oa s, i = indicated by color.
repeated rope bends through rope sheaves during hoist ' — Vllllllll 10 Broken

. . 1 — ] 3703m
operation with burden, and rope surface damage for an ! o e
i : - I vires.
external reason such as a collision or corrosion can indicate - VIIIIIII‘ 252
that the number Of broken Wil’eS iS increasing VIeW your Rope condition trend for broken wires (30xRope Diameter) in worst segment = '
25 ] 2 Broken wires
which can cause sudden rope failure. Replace the L%TS gﬁSht:se ’ po— | IIIIIIII‘ e
wire rope according to the TRUCONNECT alerts. the correct » E WIIIII‘ 1 e e
replacement rope. [
& B Notmonitored M Good condition Mild condition Ml Severe condition B Replace ropz.
I 10
Wear /A &\ a— = ~ .
trend ’ —0
assists in ) . o
optimal planning s P & & s & & s
for rope change. $ ¥ < & * o ¥
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Alerts

In addition to Brake Monitoring and Wire Rope
Monitoring alerts, Remote Monitoring also
provides text or email alerts for safety and
production critical issues.

Brake Service life
Contactors Service life

Overloads, emergency stops and motor over Trolley Steel Structure DWP
temperatures can all contribute to premature

wear on components. Alerts can help you take
appropriate and immediate action before safety Rope Monitoring
and production is compromised.

P @

Brake Monitoring Unit (Air gap)

o Learn more about Condition

Alerts ™\

I Alert Pareto

11:10 AM

I Safety Critical Alerts

TRUCONNECT Daily Report

o no-reply@konecranes.com

Production Critical Alerts

YOURKONECRANES

Daily Report
TRUGONNECT Alrt Summary

Operating Statistics R\

Dear Valued Customer,

TRUCONNECT R nitoring service has detected following alets which
indicate an unsaf

Running hours

Demo Customor

TRUCONNECT

Load

When you get alerts by email - you can
click to go to that asset’'s TRUCONNECT
information on yourKONECRANES.

Starts and Cycles

Emergency Stops impact on Brake Service Life
Overloads vs. Hoist Cycles

Motor Over Temperatures vs. Hoisting Speed

o Learn more about Operating Statistics

TRUCONNECT user guide 15
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Alerts

In the Alert Pareto a 20/80 rule can be formed to show
the 20% of the causes that are responsible for 80%

of the problems. In other words, the 20% of the most
common causes are responsible for 80% of problems
related to safety and/or production downtime.

By eliminating the root causes of the most frequently
occurring alert types, it is possible to significantly
improve the safety and reliability of the equipment.

Safety-critical risks
indicate a safety

risk to the crane or
its operation and can
include emergency stops,
overloading and brake faults.

Click here to see
the timestamp and
details of alerts.

ANOMALY: The graph shows

a much higher number of @
safety alerts in May. The

high number of e-stops may

indicate operator misuse or an issue
with the pendant or radio control.

Safety Critical Alerts

68

Daily Average 1.5
Safety Critical Alerts during period

Emergency or abnormal stop in
hoisting motion

_________________________________________________________ P> | TRUCONNECT® Alert list

o

Hoist overload

o Learn more

100%

75%

a 25%

- :

Hoist overload Emergency or abnormal stop
in hoisting motion

Fault in multi-hoisting,
requests for running not
simultaneous

M safety Critical Alerts  [I] Production Critical Alerts -8~ Percentage

Production Critical Alerts

403

'
'
|
\/
22
Daily Average 1.6
Production Critical Alerts during period

Fault in multi-hoisting, requests
for running not simultaneous

|
The Pareto analysis

---. displays and ranks the

most important causes
of alerts related to the
safety and usability of
the crane.

Production-critical risks
can result in crane
stoppage or production

downtime and can include

motor overheating, inverter
faults and control system faults.

Alert trend Aug 2020 - Jul 2021

41
36

i I I I

Apr  Jun

73
65

29 29 29

26
23
| mIIIII
o] Dec Fel

0
Aug ct

r

b
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Operating Statistics

Operating Statistics show how different crane operating
patterns affect the safe operation and condition of the

. . " Alert Paret
crane and the service life of critical components. I crrere

I Safety Critical Alerts

Operating patterns can significantly influence the
service life and safety of individual components. praductioniCriticalAlarts
Looking at operating data can help you make

decisions in regards to the appropriate operation
of your cranes in order to achieve optimal results Operating Statistics R
in terms of the safety, service life and maintenance
costs of your Crane investment. Running hours

Every crane is designed according to its @ Load
anticipated use and your production process

depends on the reliability of your lifting equipment.
However, actual usage often varies and changes through Emergency Stops impact on Brake Service Life
the lifetime of the crane, based on factors such as
application, production cycles and operator capabilities.
Operating statistics can help tell you if your crane is Motor Over Temperatures vs. Hoisting Speed
being used in the way it was intended and designed and
can give you insight into your process.

o Learn more about Alerts

Starts and Cycles

Overloads vs. Hoist Cycles

o Learn more about Operating Statistics
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Running Hours

What the TRUCONNECT data tells you

yourKONECRANES CUSTOMER PORTAL

Under normal operation, hoist running hours should

not exceed the estimated design limit for its duty class.
TRUCONNECT data shows the daily running hours of the
hoist relative to the maximum design running time. If
the design running time is exceeded, the hoist is being

operated in excess of the design and its mechanical

components service life will shorten.

Looking at the running hours trend is an easy way to
examine hoist-specific running times, changes and the

possible asymmetrical operation of different hoists. If only

one in a pair of hoists is frequently used, it will reach the
end of its service life much faster than the unused hoist.

Common issues and corrective actions you can take

Process flow, long lifts, excessive use of low
speed motion and long running periods at peak
production demands can cause excessive running

&

hours. This can affect the condition and temperature of the

hoisting motor and increased motor temperature can lead to
an over temperature condition and operational interruptions.

Excessive running hours can also increase wear of
crane components such as the bridge, trolley and

@

drive and reduce the service life of the hoist. You should

review your inspection and preventive maintenance schedule

so you can make changes according to actual usage.

Total running
hours of
both hoists.

Running hours

Service Life

TWO HOISTS

Utilization Rate for Running hours

HOIST A HOIST B
14% 14%
. A d
1h5min 8h 1h5min 8h

Daily average Design class Daily average Design class

Running hours Running hours by hoist

Hoist B

vost | -

7,104 hours since Installation 0 100 2000 300 400 500

View hoisting speed (Slow/Fast)

Running hours Jul 2020 - Jun 2021

R TN ¥
PSR R
RN

- Hoist A Running hours -~ Hoist B Running hours

Running Hours Service Life estimate

o
2017 2019 2021 2023 2025 2027 2029 2031

— Hoist A Running Hours Service Life — Hoist B Running Hours Service Life
@ Estimated end of service life

You can see
here if one hoist
is being used
more frequently
than the other.

Running hours

TREND: An increase
in running hours ~ \& )-------- [ ainieiniieinieletainiaieiets

may warrant a look

at your inspection and
maintenance schedule
as components will wear
faster with more use.

Service Life

The running hours
of this one hoist is
twice that of one
hoist in the pair at
left. You can see the
service life estimate
falls more quickly for
this one hoist.

ONE HOIST

Utilization Rate for Running hours

HOISTA

14%

.

2h 11 min
Daily average

Running hours

800h

19,257 hours since Installation

View hoisting speed (Slow/Fast)

16h
Design class

Running hours by hoist

voist A [ -0

o 25 500 750 1000

Running hours Aug 2020 - Jul 2021

PR

d >
>

rL"r
S P

-e- Hoist A Running hours

Running Hours Service Life estimate

\

o
2017 2019 2021 2023

— Hoist A Running Hours Service Life

2025 2027 2029 2031

9 Estimated end of service life
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OPERATING STATISTICS

Load

What the TRUCONNECT data tells you

Load data shows the production volume of the crane or
individual hoist. Load spectrum shows the distribution of
loads the crane operates with and whether the crane is in
heavy or light use.

Operation close to the rated load value causes stress on
the crane structures and requires increased attention to
maintenance.

Common issues and corrective actions you can take
If loads are continuously at or in excess of 50%,

it must be taken into account in the maintenance @
planning of the crane.

The load spectrum can also be used to assess @
the suitability of the crane for the current type of
operation based on the frequency of overloading

and how often the load spectrum reaches the rated load.

]
Load group 0%-10%

refers to operating "

the crane with an
empty hook. Click
here to exclude the
1-10% range from
the graph.

25%

205%

15%

10%

5%

0%

Load Load by hoist

550,000t o s oo

17.865,674 tons since Installation

N Eiclude 0-10% Load spectrum since installation

Alert trend Aug 2020 - Jul 2021

750 703
651

4044

500
379
331
250
80
45 34
o M m [ | l .

Aug  Oct Dec Feb Apr Jun

P

25.0
12.5 12.8
121 L
3.9
641 1.4 6.5
35 3.4
15
. . m %2 o
S A R L S0 U U L
AR NEN N AN SN N N
Py Vv ) e Q 3 A b CD(}' N' »,.\,

M Hoist A

Based on how often

this crane is reaching

the rated load and the
frequency of overloading—
from the alerts section—it
may not be suitable for its

current operation.
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Starts and Cycles

What the TRUCONNECT data tells you

Hoist motor starts per work cycle (jogging/inching) shows
the frequency of incremental lifting of the load. Inching
significantly reduces the service life of the brake and hoist
contactors, stresses mechanical structures and overheats
the electric motor. HOIST A HOISTB

Machinery Jogging

Common issues and corrective actions you can take
Operator behavior, such as jogging and/or inching @

568% 548%

(repeatable motor starts), peak production

demands, and loose cabling can cause excessive

starts. This can lead to premature wear of the brake,
contactors and other components and reduce the lifetime
of control equipment such as radio remote or pendants.
Excessive starts can also increase the motor temperature
which can lead to an over temperature condition and
operational interruptions.

45
Starts/cycle

8 44 ‘ 8

Reference Starts/cycle Reference

Starts/cycle Starts/cycle by hoist

Hoist B 44

N
(6]

training, inspection of brake components, motor
and hoist contactors, and a review of your
inspection and preventive maintenance schedule.

Excessive starts can indicate the need for operator @

|>

If the cumulative number of motor
starts during a single hoist cycle is
more than eight, it is considered light
inching/jogging. If the cumulative
number of motor starts during a single
lift cycle is more than 20, it is clearly
considered inching and/or jogging.

Starts per hour show the average number of hoist
2-speed motor starts per hour relative to the @
maximum start design values. If the design value

is exceeded, the hoist motor can reach the end of

its service life faster than the design value indicates.

v Utilization Rate for Starts
HOIST A HOIST B
11% 11%
A A 4
32 300 32 300
Starts/h Design class Starts/h Design class
Starts Starts by hoist
46.086 v+ | =05
’ Holst B 23000
6,157,429 since Installation e 1000020000 30000
1
i
1
1
'
'
'
I
I
Total starts for
both hoists.
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Starts and Cycles

What the TRUCONNECT data tells you

The maximum number of work cycles is an estimate of the
remaining working period of the hoist. The working period
is calculated from the cumulative number of maximum
hoist cycles. TRUCONNECT trend data shows the remaining
working period based on the operating history. When the
end of the safe working period is reached, the hoist should
be overhauled.

Common issues and corrective actions you can take
If there is an indication that the hoist is being used

more than expected, you should consider operator @
training, an application study to determine whether

the equipment suits current production and

operating demands, and a review of your inspection

and preventive maintenance schedule.

Work cycles per hour shows the
average number of work cycles

per hour relative to the design

value. If the design value is exceeded,
the hoist is being operated in excess
of the design and its mechanical
components service life will shorten.

Utilization Rate for Hoist cycles

The maximum
number of cycles
in an hour that
the hoist was
designed for.

1

i

i

v |

HOIST A HOIST B E

1

i

79% 81% i

1

i

39 ‘ 50 40 ‘ 50 ----------

Cycles/h Design class Cycles/h Design class

Hoist cycles Hoist cycles by hoist

Hoist B 635

1,193

139,055 since Installation 0

250 500 750

Hoist cycles

Service Life

2000

1500

1000

54042

@
<}
153

0

1

022—5625!

Pay attention to the gap between the
starts and hoisting cycles. The wider the
gap, the fewer starts there are per cycle.
This can help you spot differences in the
amount of jogging between hoists.

Hoist cycles Aug 2020 - Jul 2021

200k

¢-------

150k

100k

suels

75627

/7 828
1895 I I

©  Q S O I
SN U G U A 4

I 5508
0 0

0 0
vV ’)/ v ‘1« YV U v YV U
R R R M R M
Il Starts  -®- Hoist A Hoist cycles  -®- Hoist B Hoist cycles
Work Cycles Service Life estimate

100
75
50
25

0

2017 2019 2021 2023 2025 2027 2029 2031

— Hoist A Work Cycles Service Life

— Hoist B Work Cycles Service Life € Estimated end of service life
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OPERATING STATISTICS

Emergency Stops
Impact on Brake
Service Life

What the TRUCONNECT data tells you

TRUCONNECT data shows the impact of emergency/
abnormal stops on the brake service life in addition to the
hoist motor starts. The impact of a single emergency stop
during lifting or lowering corresponds to 50 normal starts.
You can see the cumulative number of emergency stops
per period and the service life trend of the brake.

Common issues and corrective actions you can take
Emergency stops can be caused by operator behavior
such as using the e-stop as a normal means of stopping
or lifting the hook to the upper limit switch, power quality
including radio power, and loss of control signal between
the controller and equipment.

Emergency stops can indicate an actual emergency

so it's important to look into the use of the e-stop.

When emergency stops are misused it can lead to

shock loading and premature wear of the brake, contactors
and other components.

Abnormal e-stop usage can indicate a need for
operator training, pendant or remote controller @
maintenance, power supply issues or the need for
a hoist brake or other machinery brake inspection.

Total number of emergency
stops in the selected time
frame - in this case 30 days.

\

Emergency Stops

11

Emergency Stops Brake wear impact

HOIST A BRAKE

10%

.

11 +10%
Emergency Stops

A

Brake wear

The percentage refers to the
share by which emergency
stops increase brake wear.

Emergency Stops by hoist

Hoist A _ 11 100

0 5 10 15
75

Emergency Stops Aug 2020 - Jul 2021

100

75

g
. 3
5 —— o o Lf-:
% —e 50 3
: b
g g
3
25 ®
HOIST B BRAKE 0 10 2 R N
7 3
e mBEE - B as_alas,
o O O O O ST TN SR R G g
0% U2 I I LI G G LR S G L ¢
%q' VAN 2N \g SO SN
A S . R S
0 +0%

I Hoist A Emergency Stops  -®- Hoist A Brake Service Life

Emergency Stops Brake wear

A

A higher number of
emergency stops can indicate
why brake service life is
declining faster than expected.
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Total number of overloads

OPERATING STATISTICS during the selected time
frame - in this case 30 days.

Overloads vs. -

H O i St CyC I e S Overvloads Overloads by hoist
Hoists | -

What the TRUCONNECT data tells you
Overloading is registered when the load exceeds the rated 5
capacity of the hoist. TRUCONNECT records the cumulative
number of overloading episodes and the period at which
the load exceeds the set limit.

Overloads Feb 2020 - Jan 2021
TRUCONNECT load spectrum data shows how close to the
rated load the hoist is operated at on average. It provides an
indication of the suitability of the hoist to the application and
the operator’s usage habits. The information can be used to
examine the frequency of overloading in work cycles.

2000 20

1500 15

o =]
Common issues and corrective actions you can take :E; 1000 » 51
Overloads can be caused by operator error such as 2 &
attempting to lift loads beyond the rated capacity, ] -
shock loading or starting a load lift in high speed, If there is more than 500 5
improper rigging, improperly calibrated load monitoring one overload occurrence
device or improper use of below-the-hook devices. This per 1,000 hoisting 77T
can cause cumulative fatigue or damage to crane or hoist cycles, the reason o 0

. should be investigated.

components such as hooks, weld seams, sheaves, wire
rope, drums, gearboxes, couplings, motors and brakes. Qéo
If the data shows overloads you may want to consider M Hoist A Overloads Hoist B Overloads -8 Hoist A Hoist cycles -8 Hoist B Hoist cycles
operator training to address rigging, crane controls,
load swing and pre-operational inspections. You
may also need a more in-depth look at the critical @

components of your crane such as a gear case
inspection or coupling inspection or a rail survey.
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OPERATING STATISTICS

Motor Over
Temperatures vs.
Hoisting Speed

What the TRUCONNECT data tells you

Over temperature has a significant impact on the service
life of the motor. Even one episode of significant over
temperature can halve the service life of the motor.
TRUCONNECT data shows the ratio of low and high-speed
operation of a 2-speed motor and the number of over
temperature episodes in the same period. Frequent operation
at low speed increases the likelihood of over temperature.

Common issues and corrective actions you can take
Hoist motor over temperature can be caused by excessive
operation at slow speeds, too many starts in a short time
frame, ED values have exceeded the nominal ED value of
the hoist duty class, high ambient temperature and/or a dirty
environment, the work environment is hotter than

the design limit of the motor, the hoist is used above

its design duty cycle, or the motor is dirty or the fan

is inoperative. This can lead to premature motor failure.

If excessive over temperature events are occurring
you may want to consider operator training, check
the motor design class, measure resistance and
insulating resistance of motor windings, and review
your inspection and preventive maintenance schedule.

A motor over temperature
occurrence can result in a
burned up motor, so any

instance should be investigated.

Motor Over Temperatures

Operating the hoist in slow speed
for extensive periods of time
increases the likelihood of over
temperature occurrences. As a
general rule, slow-speed operating
time must not exceed 30% of the
fast-speed operating time.

Motor Over Temperatures by hoist

0] 1
]
View over
temperatures  __________ > Al hoists & Motor Over Temperatures Aug 2020 - Jul 2021
for all hoists
or switch to
. 4 95
just one.
33
S
©
9]
Q
£
Q2
5]
>
o
S
21
R aabblt >
: 0
E &
I I Slow Speed [ Fast Speed -® Motor Over Temperatures

100

75

50

awi BunsioH

25
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TRUCONNECT
data in the
Business Review

Once a year or as needed, we'll conduct a Business
Review with you using the information in the Business
Review section of yourKONECRANES. You can check
this information at any time and choose any time frame
for the data.

The Business Review section of yourKONECRANES
provides an in-depth look at your service relationship
with Konecranes. The TRUCONNECT information in
this section gives you a high-level view of safety and
production risks for connected assets. This information
is useful for planning next actions.

The information in the TRUCONNECT section can help
you pinpoint assets that need attention and make
appropriate plans for budgeting and maintenance.

PATTERN: The safety
alerts remained nearly

constant over a three- %

year period and only went down
when usage decreased. Operator
training may be needed.

]
]
]
]
]
]
]
]
]
| 600
]
]
]
]
]
]
]

2017

B sorety Alerts

|
This overview
of alerts lets

you see which g

alert type is most
prevalent. Safety
alerts show a need
to address e-stops

EMERGENCY
OR

A ABNORMAL
and hoist overloads. STOP IN
HOISTING
MOTION
Production alerts show &>\ ---------- > @
repeated motor issues.
Motor overheating, TROLLEY E1 -
inverter faults and control MOTOR
. CONTROLLER
system faults can all contribute to #1 FAULT

unplanned production stoppage.

ANOMALY: The usage went down, but
production alerts increased. An adjustment
to the maintenance plan may be needed.

Alerts & Usage by Running Hours
2017 - 2021

8k

6k

B

4k

x
3
8

sinoy Suuuny

2k

2018

2019

2020 2021

- Production Alerts

—®—  Running Hours

Undetermined Alerts

Alerts Summary Last 30 Days

SAFETY ALERTS

HOIST POWER
OVERLOAD SUPPLY O - E-
STOP
PRESSED
WHILE CRANE
MOVING

BRAKE
FAULTS

PRODUCTION ALERTS

CONTROL FAULT IN HOOK
SYSTEM Z - MULTI- ROTATION K1
PLCIN HOISTING, - MOTOR
UNKNOWN REQUESTS CONTROLLER
STATE FOR #1 FAULT

RUNNING

NOT
SIMULTANEOUS

@

Alerts

Crane 10

Crane 7

RMU-BMU-
Demo-1

Crane 1

Crane 9

7

26

|
w

20 40 60 80

Show all (8)

Usage By Running Hours

RMU-BMU-
Demo-1

Crane 7

Crane 1

Crane 10

Crane 9

I By Running Hours I By Starts

Show all (6)

109

The breakdown of
alerts and running
hours by asset helps

@

you see which assets need
the most attention so you
can include them in planning.

82.64
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