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1. OBJECTIVE AND SCOPE B 1ZH&: &

The objective of this specification is to state general conditions and technical requirements
to be complied by Tenderer who want to submit their proposals for supplying LED luminaires
for 20 & 25 Meter High Mast of street lighting in Macau. It applies to street lighting solid-
state luminaires (LED) suitable for replacing the existing 400W HPS lanterns and used in
new projects.

Long life expectancy, reduced maintenance and low energy consumption are the goals to
achieve by replacing the old sodium fixtures with solid state technology.

According to the bill of quantities, the vendor should supply the related materials and
equipment. The list is shown as below.

a)

b)

Steel metallic pole structure (including but not limit to mounting accessories such
as flanged-based high mast columns, bolts, anchor plate and etc.)

Stainless steel metallic headframe and brackets (including but not limit to mounting
accessories such as nuts, bolts and washers). The head frame and brackets
should fit the existing high mast. (Both area lighting type and sports lighting type
solution)

LED Luminaires with diffuser as glare control (both area lighting type and sports
lighting type solution)

The power and manual operated raising and lowering gear.
Electrical circuit material (including but not limit to Earthing and lightning protection
facilities, ballasts, switchboard control equipment, internal wiring/ accessories and

etc.)

Structure, foundation, grounding/earthing, lightning protection design and related
calculation

Installation manual and method statement
Training
All the materials and equipment should be future-proof modular design and easily

assembled for ease of maintenance. Major components such as the LED module and
driver should be replaceable.

Construction of foundations of high masts and concrete pillars is not the responsibility of the
supplier of this contract, and it will be carried out separately by other contractors.
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The design for structure and foundation to be submitted with offer shall include general and
detailed dimensions and weight of each part, as well as the detailed list of materials, size,
force calculation for the structure if one of the items a), b) and c) is selected.

The loading calculation for the raising and lowering gear system shall be submitted if item d)
is selected.

Design and calculation for the electrical circuit of lightning protection system and
grounding/earthing system should also be submitted if one of the items a), b), c) or d) is
selected.

The bill of quantities of the material and equipment shall be defined in tender documents.
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2. TECHNICAL REQUIREMENTS #%fli ZZ 5K
2.1 GENERAL —fZ5K

Besides of the requirements which are mentioned in this specification, all the materials and
equipment shall comply with relevant guideline and law which are issued by MSAR.
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The proposed materials and equipment shall comply with American National Standard
vibration standard tests, as per ANSI C136.31 and 3-second peak wind gusts of 72ms-".

Glare Rating should limited to no more than 40 following CIE 112 Table 3.1 to maintain
visibility. Supplier should provide diffuser as Glare control measure.

Vendor should submit structure, foundation, grounding, lightning protection design and
related calculation in order to prove all the material and equipment can be operated properly
under ambient condition. All the design and calculation should fulfill Macau’s related law and
guideline. If there is no Macau’s guideline to follow, vendor should submit related design and
calculation base on equivalent standard. In this case, the vendor should submit the standard
at the same time.

BRAREE P IR RAVEKIN - PREMRIARESRT SRR RITHERAEREES I FNEE -

ERZOMRNRERTSEEERZEE ANSI C136.31 MIRENFZERE - 0GR ol /e
72ms™ K 3 I EREEFTEENTEEHEK -

iZoeER1E% CIE 112 1R£ER 3.1 AESRK 40 - LURIFEERE - HEBRREH BIESIR
HIRZS R -

HEDBRRAERE - B - 31t - [HERSTNMEEE - LEERRAMRARBERERG
NEIEEIERETT - FIARRET N BRRT S RPINMERAEMES| - MRRARFINIES -
HEDERBSWEERIMERHEE - £EEFER T - HESRERKREIMEEEEN
S -

2.2 MATERIAL #1#:}

a. Steel Baseplate $ffi[EE1R

Each mast shall have a uniform steel baseplate for bolting to the foundation together with a
set of high tensile stainless steel foundation bolts, a lower steel anchor plate. Stainless steel
foundation bolts and nuts shall conform to BS EN ISO 3506-1 and BS EN ISO 3506-2
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respectively, steel grade A4 and property class 80 or equivalent strength material. Where
used, high strength friction grip bolts, nuts and washers shall conform to BS EN 14399 and
BS EN 1993-1-8 or equivalent standard.

BELHEES —ER RN - ARERSEEAR IR RE - NERmER SN 4E
EEEM L - AR 2 AR EE D BIRFS BS EN ISO 3506-1 A1 BS EN ISO 3506-2 -
AR A4 FIMEBESF AR 80 SR FBERME - AR - SREERKRRE - BENRE - &
5 BS EN 14399 #1 BS EN 1993-1-8 =l & 1R 4 -

b. Mast Construction ¥4 5 T

The columns, arm and brackets should be manufactured with a high-grade steel tubes in
accordance with Grade S355J0H, conforming to BS EN 10210 or equivalent material. The
steel used shall be weldable, aging resistant and suitable for hot-dip galvanizing. Welding
shall be done before galvanizing.

Other equivalent strength steel may be acceptable provided that full details of its chemical
composition, mechanical properties, calculation and specification are supplied with the
tender documents. Welding shall conform to BS 499 and BS EN 1011.

A copy of the calculations for the design of the masts showing clearly the grade of steel to
be used shall be submitted to with the tender document. The calculations shall take into
account the weakening effect of the doorways. The calculation documents should be signed
by registered technician in Macau DSSCU.

A base compartment of adequate size shall be provided at the mast base for housing the
necessary winching mechanism equipment and accessories. The compartment shall have
a vandal-resistant, weatherproof access door with heavy duty vandal-resistant locks,
suitable for identical pattern keys. Six such keys shall be provided for each mast. Keyholes
shall be provided with weather-proof cover plates. Adequate working space should be
available for operating the hoisting equipment at the foot of the mast.

AR - STEFSZ2RIEREM S355)0H FRAISARMERLS - BRFS BS EN 10210 i@
EE M - FRAEAMECRE - MECLBERRPORIEE - SHFRIRETIRE -
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c. Corrosion protection [f5&E & {RE

The general protection of steel for non-stainless steel part should be “hot dip galvanized to
BS 729" with a minimum galvanization thickness of 65 microns. Removing of rust by any

mechanical or chemical adequate method and surface cleaning must be done before
galvanizing. The rooted portion of the column should be subsequently treated with an
internal and external application of heavy-duty bitumen to a height of 250mm above ground
level. Both internal and external mast surfaces shall be hot dip galvanized to BS EN ISO
1461 for protection purpose.

HRIFFAFWAVIME D - —MIRERS "5 BS 729 EUREHAER" @ &/NEREE
7 65 UK - RN RBBEMERBEERVARBANRESR - LITRVIREEERR
H 250 E2XNESEETARMIIMNINERES R - WEMIMNIET REIERE BS EN
ISO 1461 ETERWEFLUETTIRE

2.3 RAISING AND LOWERING GEAR FH[&2 &

The headframe and bracket shall be raised and lowered by a self-sustaining worm-geared
winch suitable for both manual and power-driven operations and located at the foot of the
mast. The winch shall be double drum and double gear type. Two separate and identical
suspension systems and independently anchored ropes shall be provided. The gear ratio
for the winch shall be marked on the winch. The loading calculations for lanterns, headframe,
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steel wires and accessories shall be endorsed by a Registered Structural technician in
Macau DSSCU.

The operating handle shall be removable for storage within the mast. The power tool shall
be a multi-speed reversible tool incorporating a torque-limiting device which can be readily
adjusted and locked. A remote-control switch shall be incorporated to allow the equipment
to be operated from a distance of 10m. Arrangements shall be provided to support the power
tool accurately and securely during operation.

A danger plate shall also be affixed and shall bear the following warning statement with
Chinese translation: “Standing under the mobile carriage during the raising and lowering
operations is forbidden” . The Vendor who has intention to bid this tender shall provide
technical information on the design life span, replacement criteria, checklists for preventive
maintenance and the recommended lubrication oil with renewal interval for the winch system
during tendering process.

The winch and all hoisting equipment must be adequate to allow for attaching
to the lantern hoisting ropes.

The hoisting ropes shall be made of stainless-steel wire, running from the winch to the
lantern carriage over pulleys made of non-corrodible metal at the top of the mast. The pulley
grooves shall be suitably protected against moisture, dirt, rust and fitted with guards to
prevent derailment of the wire ropes. Self-lubricating pulley bearing shall be used.

All vital parts of the hoisting mechanism shall be of stainless steel or other non-corrodible
material. Particular care shall be taken to ensure that the wire rope and electric cable cannot
abrade against any component. In addition, the electric cables shall not share any weight
load from the hoisting wire ropes.

When the lantern carriage is in the fully lowered position, at least to within 1m of the base
line, a sufficient number of turns of the hoisting rope shall be left on the winch drum to ensure
that the securing arrangements on the winch drum do not take the full load when hoisting.

The rope shall be as clearly visible as practicable during the hoisting operation and the last
2m of the rope above the winch shall be clearly and indelibly marked. There shall be a clear
indicating near the winch to show that the lantern carriage has reached the designed
operating height.

The winch shall be capable of being positively locked at any point in the full travel of the rope.
A safety device shall be incorporated to automatically stop the lantern carriage during raising
or lowering operations if pressure is released at the winch. The safe working load shall be
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plainly marked on the winch.

Details relating to lubrication, both of winch drive and hoisting rope, indicating type and
frequency of application shall be given on an engraved label fixed to and adjacent to the
winch in a visible position.

EIRZRAS R E T RURIEH ESRBEF KRB UF BN DA RENRIEEASAEE -
REAHEEHEER - BREMEMERNBIIZRAKNEIHEERER - GintcBTH
ERB L - BE - EIER - AN ENEET S SRR RITEE it THE M

RIBRINERE -

BEFWRECRE  UEFEWERTR - SR TERCRHEIEARREENHEODZ K -
WEASRBENFHEENHPBRFIESE - BEHEEZLE  DUEHE 10m A RIFHERER
- BIREMEESZUERECERFHEOEREMNZEMY -

|||

BREE RS - UMIAM FPXER . "HREERRLEEEFAREE NS - AERENH
BRERERTABRPRHUEMEREELRBIRIZm - BIRER - FAHMEERERNE
BEBHERENRIESR -

REMFARERBUAnEERIEERRER -

GERMERBHARMARMN - WEBUNETIREEAEEREER MBI EELEE

B2/ - BB RIVEZRIRY - BHEE - Bhiiait - WERBMEREUN LM ER -

RERBREB B mE -

FHREENMAEEZEHI9EHE AN EMITEEMRIER - BEESRARIMAAENE
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2.4 LANTERN CARRIAGE {5228/

The lantern carriage including housing, heat sink, head frame, brackets and etc. shall be of
durable stainless steel construction fitted with LED luminaires with diffuser and related
equipment fixings. The supplier should provide both solution for fitting with area lighting type
LED luminaires and sports lighting type LED luminaires according to the bill of quantities.
All the materials shall be suitable for Macau.

The lantern carriage or ring should be anchored to at least two suspension wires and shall
not rotate about or chafe the mast when being raised or lowered and shall be fitted with
guides or rollers to prevent damage to either the lantern carriage assembly or the mast in
the raising or lowering process.

The lantern carriage shall be so constructed as to enable automatic location correction and
to ensure locking in position when the assembly is in the raised position.

B/ BREERERM  BIRA - BIER XNEFER - BRANWAHNAREBERE - BBl
E2HIR LED EENERREREERE - RERRREBELEEFERKRHARIE AHKIRHA
LED 2 EsVESH A NHIRAE LED EEMERRTI R - PAMEHIRESERPIER -

ERBREDVEEEMREBBBRL - EERE NEASGEE LT RENEREMERE -
I EEAEENER - LB EASNRERIBRED - IBIREIR/BRVA AL -

ER/BREREBEEIREUEBTRFREHEGTZETFUEREBSHERM -



TAD 20 & 25M HIGH MAST USAGE STREET LIGHTING LED f‘)
k-« 35

LUMINAIRES ; EFS
20 71 25 SKEEHIHEAT AT A HHEIREHN LED [REAE R T
NCEM C71 — 006 SOLID STATE PUBLIC LIGHTING [E#E5I/A 080T | Page 11/44

Ref. PLD-CS022/25/99

2.5 LED LUMINAIRES LED B &

In addition to above, LED luminaires shall comply with IEC 62471 hazard class Group 1 or
Exempt Group. The correlated color temperature requirement can refer to Table |. The color
and lighting output of LED luminaire shall be consistent from visual perspective. The
luminaire shall be in modular type so that replacement of parts such as drivers, LED circuit
boards and other components can be carried out as necessary.

The supplier shall guarantee supply of compatible spare parts for a period of 10-year after
the product guarantee period. LED luminaires shall have a minimum of 50,000 hours of
lifetime at 70% lumen maintenance.

Luminaires shall be capable of withstanding the effects of vibration from structures, passing
vehicles and prevailing winds. Vibration studies/analyses and tests shall be carried out on
the proposed luminaires beforehand in order to illustrate that no premature failure of lamps
would occur under the structural vibration. The proposed materials and equipment shall
comply with American National Standard vibration standard tests, as per ANSI C136.31.

The maximum weight 15kg and windage area 0.3m? of luminaire shall be met in order to
match the wind loading of the corresponding high mast lighting columns.

The LED luminaires shall be equipped with accurately profiled ultraviolet resistant optical
lenses and durable anodized aluminum reflector or accurate beam control.

The bowl or other part giving access to the interior of the luminaires, when in the enclosed
position, shall be firmly attached to the fixed part of the luminaires. In the open position, it
shall be attached so that it may not accidentally detach or blow against the fixed part of the

luminaire’s assembly and mast.

Heat rejection from LED luminaire shall be achieved by means of cooling of natural ambient
air.

The LED luminaires shall be designed for easy wiring and shall be provided with an earthing
terminal.

Built-in humidity valve shall be provided to avoid moisture leak into the luminaire.

The inter-fixture power connectors shall be provided with integral male/female waterproof
power connectors.

The Glare must be minimized as it reduces visibility. Glare rating should limited to no more
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than 40 following CIE 112 Table 3.1. Supplier should provide diffuser as the measure control
to limit the Glare.

The LED luminaire shall be available to prevent flicker to the eye during operation.

According to bill of quantities, supplier shall provide both the sports lighting type and area
lighting type. Also, the calculation for both types should be submitted during tendering
process (Annex lll). For calculation, the environmental pollution category is medium.

BrEx 240 - LED EBEER S IEC 62471 BlaSR4E 1 siFinHErEK - A REKT
£%E%X— - LED BEREMREERE FRET - - EERRBAERRELERET - MUER
BEEE MRS - LED EEMRSEHG -

HEBDRRETCEMRENR 10 FARERENEHE - LED BEE 70% RURBEITENE
£/ 50,000 /NFROERSED -

BEEBENASRRNGERY BREMMERAEENRIFTE - BSILHERNERET
BT/ DAV - DRI EEBRY MEEAZRETBENNE - BEANMRIANRE
B EEEEXRIZEE ANSI C136.31 IRENZLERIG -

b
i

)

>
SIS

SEMNRAZELEBB 15kg MEAMBEEAERR 03m?  LURZRSITE M ERS

b
Il

LED 1Z B ECHE 15 ARV SRIMROCEB RN RIS B S (L8R 2 57 25 S IS M RO SR IZ
B o

R

EENERREME Y - EERIEAUER - BEBMEZIIEENEES D - £ FRUE -
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LED {2 ERIRRETEENEAR - WREHE S -

BIRENERER - LR ZERZAZEED -

ERERFBIRE RN /B KERERS -

MWRBRSRVIZE  BRTEEREERE - #% CIE 112 R 3.1 8% - IRESFREASRN 40
HERRIRM25 R 5 IRE IO tRViEH -

LED EEAEZETHRE R EE e HIRBSAMPIE -

RETESRE  HEIERUHEGEARBBAEENEEHEAHBHAEBE - L5 - MiELHE
ARt REREREAR PR (MEN) - 585 BRSRBASHSE -

A

2.6 LIGHTNING PROTECTION BfE 1R &

Each mast shall be effectively earthed for lightning protection by separate earth rods buried
in the ground immediately adjacent to the mast. The lightning protection earth systems shall
be kept separate from the mast “circuit” earth system. Since the construction of
foundations of high masts and concrete pillars will be carried out separately by other
contractors, the vendor should provide the design for the lightning protection including the
foundation. The design should include the drawing, the material, the acceptance criteria, the
tests and related calculation.

The earth rods shall be housed in suitable earth pits. The lightning protection system shall
comprise a suitable earthing terminal at the base of the mast, conductors and earth rods.
The conductors connecting the earth rods and the earthing terminal shall be of copper tapes
with cross-sectional area not less than 70mm?.

Disconnecting means shall be provided to disconnect the mast from the rods for testing.

The whole of the lightning protection system shall be in accordance with the
recommendations of BS EN 62305.

It shall be the Vendor’s responsibility who has intention to bid the tender to ascertain the soll
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resistivity under dry conditions and determine the necessary length and number of earthing
rods. The resulting earth resistance shall not be greater than 5 ohms. During the tendering
process, the vendor should assume the soil resistivity and submit the preliminary design for
the earthing system. After the tender is awarded, the vendor should measure the real soil
resistivity and revise the design according to the real situation if it is necessary.

SR AT ORBIB T ST A0 E_E I8 T T A RO FH SR bt - BT M R e
SRR "ENIEE A GRIS AR - BN S FNETIER T ARG EE R
BT - A AR B IR M AR ORO P RRET - BB B EAR - AR - BRUCEEE - B
SRS -

EERREESENMAD - ELAREEJRERT BN S ER it & R - SEEF I
& o EEEIh BN EN R RN EREREREEEE AR 70mm2 B -

BIRHEETFREE - DUERBT At iEER - ETRE -
(B[S E R MBS BS EN 62305 RUZEK -

EERZNHEDERESRELRFG TNITEEER  TRENENRENZENENEE -
FRILEEMNZEMEBEEABAR 5 BB - £BREES  HEBRRELEEHER  WRRE
ERRAHILRET - PRE - HEBEAEEENTIESEEX - WERBRBEERBRBERS
EITIBL -

2.7 REQUIREMENT TABLE E3k &%

Besides the requirements which are mentioned above, the products should also fulfill the
requirements as below.

PR T EACEDRSN - EaniEERZ R e DL TR -

Table | Conclusion of the Requirement F— ZRAVAELS
Requirement Acceptance Criteria Standard

=K B RERCE

Ambient Ambient Suitable for temperatures between 5°C
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Condition

Temperature and +45°C
Exfnzet AL ESapRs NISge=S
%Eﬁfﬁ{%ﬁ: E‘ﬁfﬁﬁ/ﬂng }Eﬁﬁﬁ/\\\ 50C §+450C E/\jig%@
Average
?Ryer?a:(tjicse/ Luminaire prepared to withstand 95%
Humidity) . (irelitlve humlglg .
LIESERE (HH AR 95% MM ENEERE B
HERE)
Maximum
Relative Up to 100%
Humidity e a2 100%
e MRS
Withstand 72 ms! 3-seconds Peak
Typhoon Wind Wind Gust
Speed = -1 N =
U &z 72ms", 3 bE’\jﬂJﬂE@}E&ﬁﬁ&E
A Er &
e Compliant with GB 7000.1 /
IEC 60598-1
F& GB 7000.1 / IEC 60598-1
e Compliant with GB 7000.5 /
IEC 60598-2-3
F& GB 7000.5 / IEC 60598-2-3
Safety e Compliant with GB 24819 /
Requirements IEC 62031
L ER 7& GB 24819/ IEC 62031
e Compliant with GB 19510.1/ IEC
61347-1
& GB 19510.1 / IEC 613471
e Compliant with GB 19510.14 / IEC
Safety 61347-2-3
Standards & GB 19510.14 / IEC 61347-2-3
L RIEAE Radio Compliant with GB 17743 /
Frequency EN 55015
e ER FEAR F& GB 17743 / EN 55015
Input Harmonic f:E()Cmgligg;t)v;itg GB 17625.1 /
Wil ASEIH ¥ GB 17625.1/ IEC 61000-3-2
EMC Immunity Compliant with GB 18595 /
EMC $iig e IEC 61547
& GB 18595 / IEC 61547
EMC Voltage | Compliant with GB 17625.2 /
Disturbance IEC 61000-3-3
EMC EERESH) | 154 GB 17625.2 / IEC 61000-3-3

Photobiological
Safety

Compliant with IEC 62471
7& IEC 62471
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AV E
LED manufacturer has to submit
proven record of minimum 5
consecutive years’ experience in
manufacturing LED road lighting,
Factory Experience listing the total number of consecutive
T e years
LED 2SR M ARR E /N EE 5 F8IE
LED B AH BRI &R EE , W5 H
EERRER.
Technology | LED Package SMD
B | LED &g
\gf;ff;f oy | Suitable for 230V/ 50Hz (Max & Min)
R FRIT 230V/I50Hz (2 ARIE N )
Insulation
Level > 600 Vrms
445 K-
Electrical Power
Characteristics Consumption Rated Power & Input Power
BR[| = (PRSI NS
Power Factor | Not less than 0.92
IE S o AMEL 0.92
Surge IEC 61643-
Protection Uoc (1.2/?) not Iess/\than 10kVLE 11
B Uoc (1.2/5) “HEFS 10kVL-E
BS EN ISO
3506-1
Steel Fulfill the requirement which is 2580?; ISO
Baseplate mentioned in clauses 2.2a BS E-N
BT RS 2.2a (FFHEBIER - 12399
BS EN 1993-
Material 1-8
it
Mast Fulfill the requirement which is [13(?258]
Construction | mentioned in clauses 2.2b BS 499
= N AL /7 = {15 >‘ °
Corrosion Fulfill the requirement which is BS729
Protection mentioned in clauses 2.2¢c BS EN ISO
BEESERIRE | MR 2.2 RAEFIER - 1461
Raising and Fulfill the requirement which is

lowering gear
T E

mentioned in clauses 2.3

RS 2.3 PErPHR sk -
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IP Index Not Lower than IP65 IEC 60598/
IP 358 A& 1P65 IEC 60529
Gaskets to
guarantee
IP65 during life
cycle Yes or no, with description of material
BEREBEEFE | 2 o WERIAMEHIER
FIBHANZEZ]
IP65
Not lower than IK 09 is preferred. Not | IEC 60598/
IK Index lower than IK 08 must be fulfilled IEC 62262
IK F55 AMEF IKO9 FsfE o WVERIE AT
IKO8 1y 23K
No additional cooling and exhaust fan
is accepted.
Cooling and Heat sink shall integrate with the
Heat Sink lighting equipment.
| R IIE G - \
Luminous N2 MY A ATFIHE R -
Structure
yea=Yii| AR e e B R A &
é\i‘ T
it E:S;ggg{nfg;t LED Module and Driver
s LED f&E4H 1 5EH) 25
e Luminaire m? =
A 2=
Windage Area : T(r)rtr;lnl 0.3 m2
for the -
Iimlnalsre CPSE m=
BRONAE | .0 .
- BERE < 0.3 Ik
Vibration Test | Compliant with éz“s' C136-
TeEHIE TEEE
e Luminaire kg =
Maximum * Armkg=
Weight for the | ® Total < 15kg
luminaire
RMEAE | ERkes
® -EB kg =
- H5t < 15kg
Performance | Rated = 34,000 Im (equivalent to 400 W IEC 62722/
Requirements | Luminous Flux | HPS) at 25°C IEC 62717
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MEEEEK (considering
absolute £ 25°C HF 234,000 Im (AHE Y 400W
photometry HPS) -
LOR =1)
HECIEE
(EREGEE
JEIERE
LOR=1)
Rated life L7o L70 > 50,000 hours For LED module IEC 62722/
@ ta=25°C and driver IEC 62717
ZEEEa L70 | L70 > 50,000 /N AfS LED fE4HAISE | (LM-80; TM
@ ta=25°C I 21)
Lumen
maintenance
at 6000 h test
duration IEC 62722/
1F 6000 /INEEH | = 85% IEC 62717
s FE Y A EA
HeRPR
Initial CRI Not less than 70 IEC 62722/
JaEEEY | AR T0 IEC 62717
Rated
chromaticity
f\ﬂsézc:idg];n < 7-step IEC 62722/
ellipse) < 7T 5% IEC 62717
HEGE (5T
EEY-1:ED)
Not less than 130 Im/W is preferred. IEC 62722/
Luminaire Not less than 100lm/W must be IEC 62717
efficacy fulfilled
CR=NPIEY AAERY 130 Im/W SE 1575 -
AR AERY 100Im/W BYZESK o
it | 2700K (Warm White) ECozr17
2700K (BEH)
id
Maintenance ClE.1 15
Factor 0.8 eqy,lvalent
. ' MHEL CIE
HEEREL 115
0 Cd for angles equal or greater than
Luminous | olar Diagram | 75 degrees on the C0-180° plane is
Distribution (CUtOLongl/e\S) preferred. 0 Cd for angles equal or
oy fix’ B iEE (73 | greater than 80 degrees on the CO0-
i FAE) 180° plane must be fulfilled
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0 Cd for angles equal or greater than
75 degrees on the C270-90° plane is
preferred. 0 Cd for angles equal or
greater than 80 degrees on the C270-
90° plane must be fulfilled
£ CO-180° A I » Eff @ AR
RECEEY 75 FE B 0 Cd » £ CO-180°F1H
o ZH e 0 Cd FERECRTA 80 EAE
YK -
£ C270-90° Vi | » Fedf 2t AR
TAEEETY 75 FE Ky 0 Cd » £F C270-90°
m_E o MR E 0 Cd IAEERER
17> 80 FERYEK -
Requirement in
Table2and 7 | e Carriageways Table 2 - M1 ,
of Macau « Sidewalk Lighting, Table 7 (where g“b“c
o Public Outdoor applicable) .utleOI’
Lighting Lighting e Maintenance Factor = 0.8 Lighting
7I;evels Design Guide Design
WEVKE  mpanseEor | a2 oMl /G\“i"g}‘; .
FOIRGHER |- (TR > % T B
RUFMFTH | - 45 8=0.8 e
FYEEK
Requirement in
clause 4 of Public
Macau Public | Compliance with guide and integration | Outdoor
Special Outdoor in architectural design of existing high | Lighting
Requirement | Lighting masts. Design
FFIREEK Design Guide | j&<Ffare @ WiFh ABA STERYESSEL | Guide
BFIAEFIN | 2o ANFLFINE
HBHEE TR HaETHE R
55 4 FRAVEEK

3. TECHNICAL DOCUMENTS TO SUBMIT WITH THE TENDER
fBIRIRE IR RIS

The Tenderers shall submit the following technical documents:
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e ANNEXI Data Schedule duly filed in (one English version is mandatory)
completed with the following attachments:

» Copy of leaflet or catalogue (one English version is mandatory) showing
detailed technical features of the luminaires.

» Photometric data showing the lighting distribution of the luminaire. Polar

intensity diagram. (One English version is mandatory)

> Mandatory Test Reports
A N FETRATLL Nt =L

o [iHF—  BRER (WHA ESSURA) BNFIIF—LEE -
> BUNGESFAS R BB H SRAEIA (AR —(ESSRA) -

> BURE RIS MHHIADEE R, SRR - (WA —(ESSCHRA)
A

> IR

Parameters 28 Standard &% Issuer 21T A
IEC 60598-2-3 and
IEC 60598-1
General and particular gtraencgjlgslc?slent GB Reputable
requirements Laboratory
of the luminaire HEEM
. IEC 60598-2-3 #[I 9
VI 5 — = 5 ERES
f& B — AR AR ZEK IEC 60598-1 Hip=
B[E %Y GB At
IEC 62471
or equivalent GB
Photobiological safety of the | standards I_R‘alebpourﬁglr?/
Luminaire =5
& B e 2 IEC 62471 ﬁ'%'f;f
B[AI R GB 4 FUTRE
IEC 61547
IEC 61000-3
or equivalent GB Reputable
EMC levels standards Laboratory
BRI A MKEE B2
IEC 61547 BBy
IEC 61000-3
=[ESET GB fEAE




TAD 20 & 25M HIGH MAST USAGE STREET LIGHTING LED f‘)
LUMINAIRES k.« RE
20 A1 25 Ksrvbeit AR EnE fREARy LED I A T
NCEM C71 — 006 BEH/\FHHEH
Ref PLD-GS022/25/99 SOLID STATE PUBLIC LIGHTING [EFER /A HLHEHH Page 21/44
LM-80-08 or
IEC 62717
Lumen and color changes or equivalent GB
over the time (LED standards LRaepr”rgatz'e
component) & {éfﬁié’;y
i BHFIBH EapErFE 2L (LED | LM-80-08 = @féf'%
TTi) IEC 62717 R
B [E Y GB AR
LM-79-08 or
IEC 62722-2-1

or equivalent GB

Photometry and Colorimetry | standards LR aebpourzattc))lr?/
(luminaire) . H=Em
MR (R EL) LM-79-08 =¢ rEy e
IEC 62722-2-1 Rz
B¢[FI Y GB R4
Reputable
Vibration Test Laboratory
B, ANST C136-31 I
e ANNEXII Schedule of deviations (one English version is mandatory).

The Tenderer must clearly state any deviation to this specification.

i - R (WEE TSR -
FAE AN I ST B B AR S (A e 22

e ANNEXII Photometric study of luminance and/or illuminance levels, as required in
CIE 115 and DSPA Guidelines with a short description of the used
software and calculation methods (one English version is mandatory).
The results shall be plotted on the plan in Annex Ill.1, Annex I11.2, Annex
[11.3 and Annex Il1.4 for 20m and 25m high masts, for CCT 2700K (warm
white), based on a maintenance factor = 0.8.

g fz08 CIE 115 1 DSPA FERIHYEDR - 721/ sHR E/KAE T T
Bi5E - WREEER AT AVEEE AR TR T E (WHA — 3SR -
FERFR NI~ B NL2 ~ B 1.3 RIRR ¢ 1114 o > 57 20 SRR 25 o
EAEET - #FY CCT 2700K (BRH) > B 4EE(rEi=0.8 #UpTss R
fEG e HEPHE L -

e ANNEX IV Track Record of the manufacturer that proves it has 5 consecutive
years’ experience in manufacturing lighting LED road lighting luminaires
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pER!

ANNEX V

GEwaN

ANNEX VI

LIRS

ANNEX VII

b

ANNEX Vil

LENE AN

in a recent past, listing the total number of consecutive years.

BUGGHVEEECS: - S HAE T BIA HEAE 5 Ry LED MEES ARG A
HOBLGLCER » 5L AR TR -

Stainless steel metallic arm structure, bolts, nuts and washers to fit the
existing high mast. The design to be submitted shall include general
and detailed dimension and weight of each part, as well as the detailed
list of materials and arm size calculation.

R B gk - SRR - DU - i
S U S — ARSI R <RI - DURSEARI PP A
R BE R o 3194 -

The loading and the force calculations for the mast construction, foundation
shall be submitted. Calculations for the design of the masts should be
showed clearly the grade of steel to be used. The calculations shall take into
account the weakening effect of the doorways. The calculation document
shall only be endorsed by a Registered Structural Technician in Macau
DSSCU after the tender is awarded (if applicable).

TSR ST &SN B BBV A2 TUGT 3R - Mettagat iRt RS A e
BEURFIT{sE RS Fa) - STRGERIEFZE M TRAVAISIEA - st REH
£ PR BRP R I T B 3t T et s Rty B (@)

The loading calculations for the raising and lowering gear including but not
limit to the lanterns, headframe, steel wires and accessories. The calculation
document shall only be endorsed by a Registered Structural Technician in
Macau DSSCU after the tender is awarded (if applicable).

FHIEE BT - EFEE RN - TR - MR aERI e - 3t
i R A TS+ TRk M i B T (i
A -

Lightning protection system and grounding/earthing system design and
calculation (including the foundation design).

Ve SR P S s PRI TR (AR T) -
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PHOTO OF AREA LIGHTING AND SPORTS LIGHTING
MR HA AL e BRI Eh A S IR RS B AR A

1. AREA LIGHTING [& 15} /N SLERER A5 A

RGPS

2. SPORTS LIGHTING &g/, HEHA A E H
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ANNEX I - DATA SCHEDULE
P 1 Bl

Tender

BRA

Submission Date
R HE

Supplier
HED

Manufacturer
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Requirement Acceptance Criteria Data for CCT
BR BT 2700K
F* CCT 2700K
&R
Ambient Operating
Temperature Temperature (°C)
[ ERREDRE HETEE(CC)
Maximum Allowed
Humidity (Relative | Mean Relative
Humidity) Humidity (%)
RIE CHENRE) | RSETH P HENR
(%)
Ambient .
Condition | o2 detf,'at"’e Up to 100%
= B IR e L i = 1) 72 1009
[ B PRI R Eil%$ﬁ¥ff/#z§ % 1= 1] 2 Yo
Withstand 72 ms™' 3-
seconds Peak Wind
Typhoon Wind Gust
Speed & & 72mst . 38
él\ ‘;ﬁ =+
RERELR USRS LT 27
=
Compliant with
GB 7000.1 /
IEC 60598-1 YEONE O
& GB 7000.1 / IEC
60598-1
Compliant with
GB 7000.5/
IEC 60598-2-3 YEONB O
& GB 7000.5/ IEC
Safety Safety 60598-2-3
Standards | Requirements Compliant with
LR | HEEK GB 24819 /
IEC 62031 YEONE O
& GB 24819/ IEC
62031
Compliant with
GB 19510.1/
IEC 61347-1 YEONEC
¢ GB 19510.1/ IEC
61347-1
Compliant with YRONAD
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GB 19510.14 /
IEC 61347-2-3

54 GB 19510.14 /
IEC 61347-2-3

Radio Frequency

Compliant with
GB 17743/
EN 55015

54 GB 17743 / EN
55015

Input Harmonic

TP

Compliant with
GB 17625.1/
IEC 61000-3-2

& GB 17625.1 / IEC
61000-3-2

EMC Immunity
EMC $ifEs

Compliant with
GB 18595/
IEC 61547

& GB 18595/ IEC
61547

EMC Voltage
Disturbance

EMC ZFERRIEH)

Compliant with

GB 17625.2 /

IEC 61000-3-3

54 GB 17625.2 / IEC
61000-3-3

Photobiological
Safety
pARa B 7)o

Compliant with
IEC 62471
F& IEC 62471

YR2INAD

Factory
TR

Experience

LED manufacturer
shall submit proven
track records of
minimum 5
consecutive years’
experience in
manufacturing LED
road lighting, listing the
total number of
consecutive years
LED LSRRI 2
/Dies S F 5L LED
BN HLIRBH A AR
Bk o WY R
L

Track Record To
be Submitted

R SRS

Technology

LED Package

SMD




TAD

20 & 25M HIGH MAST USAGE STREET LIGHTING LED

LUMINAIRES

Q g

[55]
20 A1 25 SKESHHFEFT SRS IZEERY LED RHEB 2

NCEM C71 — 006

Ref PLD-GS022/25/99 SOLID STATE PUBLIC LIGHTING [&E ga#I/ t10FHH Page 27/44
Ry LED f4%
Voltage/ = S
Frequency xo:ts maxgsﬁ?ﬁij
B/ Ofte VN IR
L%Z;';f%” Level 1 5 600 vims
Power Watt Rated Power
Electrical c . BEIR
Characteristics | . onsumption Watt Input Power
iyl SHFETR P
BRI ’ N TPANIES
Power Factor Not less than 0.92
IESPSE 5y AMERL 0.92
Uoc (1.2/5) not less
Surge Protection than 10kVL-e
JRIALRE Uoc (1.2/5) A&
10kVLE
Fulfill the requirement
Steel Baseplate which is mentioned in
clauses 2.2a YEIONFE O
AR TS 2.2a fErpRE]
HYZEK -
Fulfill the requirement
Material Mast Eonstruction \é\igf:ef;zegtloned n YEONE O
P Pt ST K 2.2 R
HYZEK -
Fulfill the requirement
Corrosion which is mentioned in
Protection clauses 2.2c YROINAD
Piled e praE B 2.2¢ fRFEEE]
HYZEK -
Fulfill the requirement
Raising and which is mentioned in
lowering gear clauses 2.3 YEONZED
HIEEE e 2.3 R IEEIHY
IP Index Not Lower than IP65 = -
IP $5% FIER 1P65 YRON&E D
Diffuser for Glare CIE 112 or equivalent Not greater than
Luminous control GR <40 KERR
Structure W28 B F CIE 112 =¢[A%% GR < 40
fe B Gaskets to Yes/No and
Gt guarantee IP65 des 10 an .
during life cycle Eesg:nptlog Sfﬂmatt\epal
SEREEEE | e WD
T I
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Not lower than IK 09 is
preferred. Not lower
than IK 08 must be
IK Index fulfilled Not lower Z:TE,EE/Q\
=
KRR KR IKO9 Ay = ) K___
R e METS KO8 HY
K
Is there any additional
cooling and/or exhaust
Cooling and Heat | fan in the lighting
Sink equipment? YRONED
RANFIEENES HHE TP e S A
HEY M 2 AN/ BER
N
Reol t LED Module and
Eeacemen Driver YEONE O
) LED fHAH MIBEE) 25
e Luminaire kg =
e Armkg=
Maximum Weight | e Total = (< 15kg)
for the luminaire
BRMRAERE | e kg-
_ )é.'?.‘éjj kg -
- H5t= (<15ke)
e Luminaire m? =
e Armm?=
Windage Areafor | ¢ Totalm?= (<
the luminaire (Max 0.3m?2)
Surface)
BANIEER | .
(A - Sem
- = m =
- YEIHITE = (< 0.3m)
Vibration Test g?g‘ggﬁnt with ANSI YEONZE D
SHIER ’ R =
TREIH FF &5 ANSI C136-31 st
Rated Luminous
Flux (considering IEC 62722{
Performance absolute EC e
hot try LOR =
Requirements ﬁ’) ofometry LM-80/ LM 79 (Im)
WRERR e (51
FABER S | >34000 Im at 25°C
25°C H¥ 2 34,000 |
LOR=1) = g m
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IEC 62722/ IEC LED =
. 62717.
Rated life L7o @
fps0C LM-80; TM 21 (hours) | priver EBh22=

> 50000 hours
HHESm L0 @
ta=25°C

IEC 62722/ IEC
62717.
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Lumen
maintenance
at 6000 h test
duration

£ 6000 /N HEAHF

IEC 62722/
IEC 62717 LM-80/
LM 79 (%) > 85%

FEI YA B R R
IEC 62722/
IEC 62717 LM-80/
Initial CRI LM 79
IR BRI Not less than 70
R 70
Rated chromaticity IEC 62722/

(Size of MacAdam
ellipse)

IEC 62717 LM-80/
LM79 (steps)

BEGE (ERT | <7-step
Z1EE) <7
IEC 62722/
IEC 62717 LM-80/
LM79 (Im/W)

Luminaire efficacy

Not less than 130
Im/W is preferred. Not
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25°C less than 100Im/W RAERA
25°C i Erfy | must be fulfilled Im/W
FAERS 130 Im/W 28
2 o WVERE AAMERY
100Im/W HYEL K
" IEC 62722/
'Q'%?égg& IEC 62717 LM-80/
X LM 79 (K)
Maintenance CIE 115 or equivalent To be Submitted
Factor =0.8 in Annex Il

HEEHREL

CIE 115 5([%=0.8

TERS A =458
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CIE 112 or equivalent

Not greater than

Glare Rating GR < 40 RE A
L SN
LB CIE 112 5([=% GR < 40
Lumi Polar Diagram
Di:mgﬁ?osn (Cutoff angles) Diagram To be Submitted
B mAEE (SR | EE BREHER
AR ANl )
I
LL'%CZTSQ Photometric Study | Report and Drawings Toigiﬁggﬂﬂed
NUg=== a4 A = | Z
g | TR IR FEBH =i
. Supply of a period
g ompatible after the product
pare Parts . 10-year
e guarantee period YRONAD
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ANNEXIIL.1 - PHOTOMETRIC LEVELS ON TYPICAL ARRANGEMENT
FOR 20M AND 25M HIGH MAST (ROADS AND RELATED AREAS OF
TABLE 2 & 7 AND CLAUSE 4.4.3.3b IN DSPA GUIDELINES) FOR
400W HPS EQUIVALENT LED CONSIDERING MAINTENANCE
FACTOR 0.8, FOR AREA LIGHTING

P 111 - 20 JRAD 25 SRESRVARH ERIFEIRE K ( DSPA f55[%
® 237 MEA4433b RPNV ERMEREREK ) - ZE
FHEEHRE0.8 - B2 400W HPS FAY LED BiE A HIRAFAE B

T oy
BRI
HIGHT OF LAMP
N N X Y
20M 22.5M 14M
25M 30M 14M

Please plot the luminance, illuminance, uniformities and threshold increment per each
cases which is mentioned in the above table for the configuration below. The requirement
can refer to the roads and related areas of TABLE 2 & 7 and clause 4.4.3.3b in DSPA
guidelines. If the installation location is not mentioned in another tender document, the
calculation for the location as below should be submitted.

e Carriageways Table 2 - M1 in DSPA guidelines

e Item 1, Sidewalk Lighting, Table 7 (where applicable) in DSPA guidelines

e Comprehensive area, High mast, clause 4.4.3.3 in DSPA guidelines

Annex lll.1 is the calculation for area lighting type LED luminaires.

sRda B R PIREIRERETE D MHYSRE  IRE - A ENREEE - stEDERANRIT
AlE > BOKAT 2B DSPASS [ thiy#£2 « F£TH14.4.3.3b{FR1 1 ATk Ay 8 B FIAH BE i 2ok -
WUERAEHMAAES AR TR E - R ML ERETE -
- #1177 - DSPAfE5 [ Hy=£2-M1

-HET > AT - DSPAJES | HRHYZRT (A1)

- SRl et - DSPAfES[HY4.4.3.3(5%

BRI 1 S i s HE L E DS EL3 15 -
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ANNEXIII.2 - PHOTOMETRIC LEVELS ON TYPICAL ARRANGEMENT

FOR 20M AND 25M HIGH MASTS (ROADS AND RELATED AREAS OF

TABLE 2 & 7 AND CLAUSE 4.4.3.3b IN DSPA GUIDELINES FOR 400W

HPS EQUIVALENT LED) CONSIDERING MAINTENANCE FACTOR 0.8,
FOR AREA LIGHTING

Py =.2 - 20 JKF0 25 KSR LRYSCIRE K ( DSPA 155|9
<2 3% 7% 4433b (RPFAERVEREFIMHEEE @I EK ) - B
400W HPS £1J LED &I ERARELGE R

& B E
HIGHT OF LAMP
BE N X Y
Q%Q 20M 22.5M 14M
25M 30M 1AM

B N

Please plot the luminance, illuminance, uniformities and threshold increment per each
cases which is mentioned in the above table for the configuration below. The requirement
can refer to the roads and related areas of TABLE 2 & 7 and clause 4.4.3.3b in DSPA
guidelines. If the installation location is not mentioned in another tender document, the
calculation for the location as below should be submitted.

e Carriageways Table 2 - M1 in DSPA guidelines

e Item 1, Sidewalk Lighting, Table 7 (where applicable) in DSPA guidelines

e Comprehensive area, High mast, clause 4.4.3.3 in DSPA guidelines

Annex IIl.2 is the calculation for area lighting type LED luminaires.

s PR IR AR MY ~ IR A SR E & - PR ERARIT
AoE o 2K 2EDSPALSS [HHFR2 ~ £TH14.4.3.3b{FRak Ask iy 28 B FIAH B BR i E oK -
WUERAEHMAAES ARG E - R ML ERETE -

- §i{71H - DSPAJ5 R Y7 2-M1
-THHET > AT - DSPATER P HIZRT (A7)
- SRk > ST - DSPATERST1HY4.4.3.35%
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ANNEXIIIL.3 - PHOTOMETRIC LEVELS ON TYPICAL ARRANGEMENT

FOR 20M AND 25M HIGH MASTS (ROADS AND RELATED AREAS OF

TABLE 2 & 7 AND CLAUSE 4.4.3.3b IN DSPA GUIDELINES FOR 400W

HPS EQUIVALENT LED CONSIDERING) MAINTENANCE FACTOR 0.8,
FOR SPORTS LIGHTING

=3 - 20 JRAD 25 RS LRIFEIRE K ( DSPA f55(0
® 237 MEA4433b IRPAREVERMEREREK ) - ZE
FHEEHRE0.8 - B2 400W HPS FAY LED EH A HIRAFREE

—

Y ELAY e
HIGHT OF LAMP
N X Y
N 20M 22.5M 14M
25M 30M 14M

|
A s HY

Please plot the luminance, illuminance, uniformities and threshold increment per each
cases which is mentioned in the above table for the configuration below. The requirement
can refer to the roads and related areas of TABLE 2 & 7 and clause 4.4.3.3b in DSPA
guidelines. If the installation location is not mentioned in another tender document, the
calculation for the location as below should be submitted.

e Carriageways Table 2 - M1 in DSPA guidelines

e Item 1, Sidewalk Lighting, Table 7 (where applicable) in DSPA guidelines

e Comprehensive area, High mast, clause 4.4.3.3 in DSPA guidelines

Annex II1.3 is the calculation for sports lighting type LED luminaires.

iRda B ERPIRBINEREE I YR - 18T - MAENMEEEE - stETERARLT
ACE - ZOK AT 2B DSPALSS [HYER2 ~ FRTH14.4.3.3b{Rak H Ak 28 B FIFHRE S i 2K -
MRAEHAM RS T AR R 2L E - IR UL M ERET R - -
- §i{71H - DSPAJ5 R Y7 2-M1

-HET > AT - DSPAfER THHYZRT (A1)

- SRl et - DSPAfER THY4.4.3.3(5%

B (N1 32 ) A L IR RILED RS B VR R 5% -
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ANNEX II1.4 - PHOTOMETRIC LEVELS ON TYPICAL ARRANGEMENT
FOR 20M AND 25M HIGH MASTS (ROADS AND RELATED AREAS OF
TABLE 2 & 7 AND CLAUSE 4.4.3.3b IN DSPA GUIDELINES) FOR
400W HPS EQUIVALENT LED CONSIDERING MAINTENANCE
FACTOR 0.8), FOR SPORTS LIGHTING

=4 - 20 JRAD 25 SRS LRIFEIRE K ( DSPA f55(0
R 2RTHNE4433b FPFAENERMHERREENXK ) - 2R
FHEEHRE 0.8 - B2 400W HPS FAY LED EH A HIRAFAE R

SR EE
HIGHT OF LAMP
T oo N X Y
20M 22.5M 14M
25M 30M 14M

N

Please plot the luminance, illuminance, uniformities and threshold increment per each
cases which is mentioned in the above table for the configuration below. The requirement
can refer to the roads and related areas of TABLE 2 & 7 and clause 4.4.3.3b in DSPA
guidelines. If the installation location is not mentioned in another tender document, the
calculation for the location as below should be submitted.

e Carriageways Table 2 - M1 in DSPA guidelines

e Item 1, Sidewalk Lighting, Table 7 (where applicable) in DSPA guidelines

e Comprehensive area, High mast, clause 4.4.3.3 in DSPA guidelines

Annex Ill.4 is the calculation for sports lighting type LED luminaires.

sRda B R PIREIRERETE D MHYSRE - IRE - A ENREEE - stEDERARUT
ACE - ZORAT 25 DSPALSS [HRRYZR2 ~ FRTH14.4.3.3b{FRER 1 ATk ey & BS FIAHRE s 2K -
MRAEHAEIE S IR RREI L E - el M ERETE -
- #2171 - DSPAf5 R T HY2-M1

-THHET > AT - DSPATER P HIZRT (A7)
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B 44 U0 -- R FE ZE AR EO %
Date of Customer/ Title of the Location/ Quantity of | Value of
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ANNEX V - STAINLESS STEEL METALLIC ARMS
ISP A4 .-~ ] < o
Stainless steel metallic arm structure, bolts, nuts and washers to fit the existing high mast.

The design to be submitted shall include general and detailed dimension and weight of
each part, as well as the detailed list of material and arm size calculation.
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ANNEX VI - LOADING AND FORCE CALCULATION
B 7S-SR A D RIET R

The loading and the force calculations for the mast construction, foundation shall be
submitted. Calculations for the design of the masts should be showed clearly the grade of
steel to be used. The calculations shall take into account the weakening effect of the
doorways. The calculation document shall only be endorsed by a Registered Structural
Technician in Macau DSSCU after the tender is awarded (if applicable).

JERR A TSR IR e N2 T R - et aa HE T RS IR U R AT (5 A A S
Feh - STREGERIEFERIPTRAVAISSEA - STESRE P& RN TR TS -3 T
FrEtfES i B %E (WEH) -
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ANNEX VII - LOADING CALCULATION
- B aT =

The loading calculations for the raising and lowering gear including but not limit to the lanterns,
headframe, steel wires and accessories. The calculation document shall only be endorsed
by a Registered Structural Technician in Macau DSSCU after the tender is awarded (if
applicable).

THEEEN AR E - SREEARER - BIEZR « SRl - STEE HEETREH
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ANNEX VIIT - LIGHTNING PROTECTION AND

GROUNDING/EARTHING SYSTEM

PR J\--BH EE AN 13 3t 22 4

Lightning protection system and grounding/earthing system design and calculation (including

the foundation).
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