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DUAL HOIST AND SINGLE HOIST COMPARISON

WHAT

Single Hoist T-40 Dual Hoist T-40

General = =

Arrangement 4 ) st )

<4——MAIN HOIST ROPES —»

< <—— 2HEADBLOCKS —

<— 2 SPREADERS —»

-4 CONTAINERS >

1 pair of rope sheave

& 1 set of wire rope
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DUAL HOIST AND SINGLE HOIST COMPARISON

WHY

Faster ship operations \/
Shorter berth stay /

More effective use of capital per container s/

Low energy usage \/
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DELIVERY

Lift capacity
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“The total number of the order was 277 units as of the end of 2008” Quote ZPMC



INDUSTRY TRENDS

ZPMC ARTICLE

HECIEEOD 2000 SEHN S WI( 28 199 1)

In 2012 ZPMC published an article by
Wang Zhili comparing Dual Hoist and
Single Hoist Cranes
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I n the Same yea r ZP M C sold the i r fi rst Contrast and analysis on Headblock System in Twin 40’ Container Spreader

Shanghai Zbhenhua Heavy Industries Co. , Ltd. Wang Zhili Wang Guanghui Xu Chengyu
n n
S I n Ie H OIst Ta n d e m to Pa ra u a Abstract; In order to meet the higher requirement of large - scale container vessel to port handling efficiency, the
y headblock system in Twin 40° container spreader is invented and in turmn it brings a complete revolution to the container
handling system. This article makes a contrast analysis on various headblock systems in twin 40’ container spreader, and

modification.

will be as @ reference for ports new equip purch or existing equip

Key words: dual hoist type of quayside container crane; single hoist type of quayside twin 40" container crane;

twin 40" spreader” s headlock system
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ZPMC ARTICLE

HECIEEHD 2000 SE5N S WI( 2820 199 1)

The Article says:
Dual hoist cranes have design &

complexity issues:
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° Ca,.t tra Ck ga uge Shanghai Zbenhua Heavy Industries Co. , Ltd. Wang Zhili Wang Guanghui Xu Chengyu

Abstract: In order to meet the higher requirement of large - scale container vessel to port handling efficiency, the
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PY ho I Stl n g WI re ro p e WI n d I n g S yste m Key words: dual hoist type of quayside container crane; single hoist type of quayside twin 40 container crane;

twin 40" spreader” s headlock system
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ZPMC ARTICLE

HECIEEOD 2000 SEHN S WI( 28 199 1)

In 2012 Z_P_MC published an art_lcle by 40 3R R B EL | SR S5 O H A
Wang Zhili comparing Dual Hoist and PRRFEI(RE)RAARAT EEH IRE B

| | | |
Single Hoist Cranes DS —
PRGN R TEREN, AXF B0 R M LR AL EITR AT, 20l 0 W30 3% 4 3 B4 R &
BITMEREEY .
R AR TN PR TEIL A0 TR B W40 KRB L

° On the termln al’ Ordlnary gantry CraneS Contrast and analysis on Headblock System in Twin 40’ Container Spreader

Shanghai Zbhenhua Heavy Industries Co. , Ltd. Wang Zhili Wang Guanghui Xu Chengyu

Ca n b e CO n Ve rte d I n tO Ta n de m g a n try Abstract; In order to meet the higher requirement of large - scale rm;luim-r vessel to port handling efficiency, -lhe

headblock system in Twin 40° container spreader is inv i and in turn it brings a complete revolution to the container

handling system. This article makes a contrast analysis arious headblock systems in twin 40 container spreader, and

cranes according fo the existing A

Key words: dual hoist type of quayside container crane; single hoist type of quayside twin 40" container crane
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ZPMC ARTICLE

Overall | Trolley NU'THI?EI Machine | - Girder Machine
weight | weight of lifting room an:ra.]l price
system size width
Comparison of double lifting Heavy a | More More About | About | Expensive
gantry cranes and conventional | lot than than one |4m long | 1m wide | a lot
gantry cranes about 15t | set
Comparison of Tandem gantry | Slightly | More The The The Slightly
cranes and conventional gantry | heavier [than same same same more
cranes about 5t expensive

They represent the development direction of new-generation gantry cranes,
and will become new products for upgrading of terminal handling equipment
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SIPG ARTICLE

This report provides a comparative analysis
of the dual hoist STS crane and single hoist
double spreader STS crane from an actual
operational perspective

SIPG evaluated ZP Dual hoist and also three
brands of Single Hoist Tandem system

2016 %9 A hiE L Sep. 2016
Fol EHs10H Port & Waterway Engineering No.9  Serial No.519
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Selection of twin 40 ft spreader’s headblock system in automatic container terminal
JIN Yi, LI Zhi-yong, TIAN Xiao-feng
( Shanghai International Port( Group) Co., Lid., Shanghai 200080, China)

Abstract: Based on the selection of twin 40 ft spreader’s headblock system in aulomatic container terminal,
we study the dual hoist and single hoist type of quayside container crane( ()C) , and analyze the practical data of the
usage of dual hoist QC, compare the structure and performance of three main headblock systems in twin 40 ft
container spreader. It is preferable to use single hoist dual spreader strueture in Yangshan port’s twin 40 ft
container QC.

Keywords: dual hoist type of quayside container crane; single hoist type of quayside twin 40 fi container

crane; single hoist type of twin40 ft spreader’s headblock system
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INDUSTRY TRENDS

SIPG ARTICLE

The article says:

* High price of dual hoist STS crane (higher than
the single hoist STS crane by more than 1 million
US dollars)

* Not in high use due to many factors

* High energy consumption and high operating cost

* At present new design terminals or terminals
under construction have not been selecting dual
hoist STS cranes. Instead they opt for the more
economic single hoist dual spreader crane
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Selection of twin 40 ft spreader’s headblock system in automatic container terminal
TIN Yi, LI Zhi-yong, TIAN Xiao-feng
( Shanghai International Port( Group) Co., Lid., Shanghai 200080, China)
Abstract: Based on the selection of twin 40 ft spreader’s headblock system in aulomatic container terminal,

we study the dual hoist and single hoist type of quaysid

usage of dual hoist QC. compare the structure and performance ol three main headblock syslems 1n
conlainer 5];reﬂt]er. It is |1referali]e lo use :unglt‘ hoist dual ﬁprﬂ:der slructure in Yangshun Imrl‘.s twin 40 ft
container QC.

Keywords: dual hoist type of quayside container crane; single hoist type of quayside twin 40 fi container

crane; single hoist type of twin40 ft spreader’s headblock system

AN S an ik sy e S A TR S T ik ey AT =B DM DTl 77 5 H ko 5 by i A



INDUSTRY TRENDS

SIPG ARTICLE

Table 1: Dual hoist STS actual operation data

Project Dual Energy Maintenance | Breakdown
spreader | consumption | cost rate
loading/ | per
unloading | container
ratio (%)

Yangshan | 22.2/18.1 113 1.08 167

Phase 2

Yangshan | 13.98/0.59 14 1.06 163

Phase 3

Note : the maintenance COSslI, energy C"'[Z"H.S-'Hfﬂpﬁﬂﬂ and

breakdown rate for Single hoist STS crane are define as 1.0.
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SIPG ARTICLE

Table 2: Comparisons of Dual Hoist T40 and Single Hoist
T40 with a standard STS crane

QcC Crane Trolley | Hoist Electrical | Boom | Price
total weight | system Room weight
weight size
Dual A lot 15T Cne 4m m A lot
hoist heavier | heavier | additional | longer wider more
T40 hoist expensive
system
Single | Slightly | 5T Same Same Same Slightly
hoist heavier | heavier higher
T40




INDUSTRY TRENDS

SIPG ARTICLE

The article compared 3 types of single hoist tandem

BROMMA | STINNIS




INDUSTRY TRENDS

Table 3 - Main technical parameter of 3 types of headblock

SIPG ARTICLE

Headblock Spreader/HB | Operation method Difference in container Gap between | Spreader | Spreader | Spreader/
height loads spreader height side shift | compatibility with
difference other spreader
Bromma 40m Manual HB slantad, uneven 1.0m 0.7m 0 Non standard/Not
loading on chain compatible
RAM 3.0m Autoidedicated docking HE remain leveled 5m 1.0m 0.25m Standard/ compatible
station)
Stinnis 36m Auto (dedicated trailer) HEB remain leveled 1.8m 1.4m 0.9m Non standard/Not

compatible




INDUSTRY TRENDS

SIPG ARTICLE

Conclusions:

* Lower price — compared with dual hoist STS cranes, there is saving
of 1 million USD on the cost of acquisition.

 Construction is simple and clean - has the lowest height (at only
3.0m). For the same STS crane height it can achieve a higher lifting
height.

* Lower weight (50% lighter than a dual hoist crane under twin 40
operation mode) which is a big advantage in energy consumption



INDUSTRY TRENDS

SIPG ARTICLE

Recommendations:

Phase 4 Project have abandoned the selection of dual hoist cranes for their
STS cranes along the berth and instead opted for the single hoist cranes with
the double spreader head block system



GLOBAL TRENDS

* Dual hoist cranes delivered and stopped in many locations
Durban | Saudi| UAE | Germany | Santos Brazil

« Many terminals selecting Single Hoist Tandem
Dubai T3 | London Gateway | Antwerp | Mexico | Yangshan | Panama | Rotterdam | Qingdao

 Dual Hoist achieves <20% tandem
* Single Hoist Tandem achieves > 35% tandem



PLANNING
CONSIDERATIONS



PLANNING CONSIDERATIONS

* Energy consumption
 Design features

* Reliability

* Proven track record

* Flexibility




PLANNING CONSIDERATIONS

FEATURES AND FUNCTIONS

Gap Adjustment Longitudinal Offset Skewing Angle Vertical Float

0-1600mm +200mm * 5 degrees + 1000mm




PLANNING CONSIDERATIONS

FLEXIBILITY

 Quick change-over
* Not working all cranes in tandem
« Exceptions can be handled

Single Spreader Docking Station Change-over Tandem Lift Spreader
& >




PLANNING CONSIDERATIONS

FLEXIBILITY

Ability for headblock to
work with existing
spreaders

(9 HANJIN

=



INCREASING LOAD RATES AND SAVING ENERGY

The moving of 100 boxes in
50 moves compared to
moving 100 boxes in 100
moves...

“Significantly reduces the total
energy consumed per TEU??

509 kW of power used
Based on consumption of 20.36kW per 4 TEU S4KW per 4 TEU

535 kW of power used
Based on consumption of 42.



PLANNING CONSIDERATIONS

ENERGY

 Crane trolley weighing >100 tons and
with the spreader and normal headblock
close to 20 tons

The ability to add one more spreader
and headblock and do half the
journeys, is significant




PLANNING CONSIDERATIONS

ENERGY

+ Half the journeys for the same boxes
reduces energy

A case study shows that energy savings
are around 15%




BENEFITS

DUAL vs SINGLE

ENERGY SAVINGS
By lifting 2 containers at once by adding one more spreader and
headblock to do have the journeys, energy savings are achieved

WEIGHT
Dual hoist has extra trolley and motors compared with single hoist which

adds more than 200 tonnes to the weight of the crane



BENEFITS

DUAL vs SINGLE

MAINTENANCE
Extra trolley and hoisting system on dual hoist means higher maintenance
costs over single hoist.



SINGLE HOIST TANDEM COMPANIES

Single Hoist Tandem systems provided by RAM Spreaders:

 Shanghali * Antwerp
 Yangshan * Mexico
* Qindao

o South East Asia
* North Africa

* United Kingdom
* Dubai



SINGLE HOIST TANDEM COMPANIES

Single Hoist Tandem systems provided by Stinnis, Bromma and
ZPMC:

 Rotterdam

Tangiers

Khorforkaan

Bandar Abbas

Panama



SINGLE HOIST TANDEM COMPANIES

Representing the biggest leap forward

In container handling productivity
since the introduction of the twinlift spreader
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“We are pleased that the
single hoist tandem has

allowed DP World to work
more productively and as
such, attract more business ”

S Ll il

Andrew Bowen, Head of Engineering
London Gateway
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