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

b) 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)

c) LED Luminaires (both area lighting type and sports lighting type solution)

d) The power and manual operated raising and lowering gear.

e) Electrical circuit material (including but not limit to Earthing and lightning protection
facilities, ballasts, switchboard control equipment, internal wiring/ accessories and

etc.)

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

g) Installation manual and method statement
h) Training
i) 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.

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,



BG4S e N
Technical Specification LE_D %ﬁﬁﬁﬁ%ﬁlﬁﬁ _ 6 7 Q
LED High Mast Pilot Project %

fyEa]
BB

Ref. PLD-CS117/22/88 Page 3/44

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 25K
2.1 GENERAL —fZK

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.

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.
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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.

FRAREE P IR RAVEKIN - PREMRIARESRE SRR RITHERHEREES IFNEE -

2R MRERGEEEBRZE ANSI C136.31 WIREIZEERE - I B ol e
72ms™ K 3 W ERE R EENTEEHEK -

HEBBRRASE - 2R - #i - [HERETAMEREE - LERAAEMRANREERERG
NEBREIEEET - FhANRETHEI BERRT S RFINHERARNES] - IRLERFINES] -
HEBDERBESIEERIMERAEE - £BRBER T - HEBRERK R EFEIEERN
S

2.2 MATERIAL #1#:}

a. Steel Baseplate Hl/ER

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
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.

BELHEEE —EA—MEENR - BRERSREAEEIREE - N ElmER SN E
EEEWE L - ASHMHZ2AREE D BIRFS BS EN ISO 3506-1 #1 BS EN I1SO 3506-2 -
R A4 FMEESMR 80 EIEFRENME - FRAK - SBEERKERER  BEFZE -
FERFE BS EN 14399 A BS EN 1993-1-8 = 5315 % -
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b. Mast Construction #e#Fht L

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.

IRROIIAT ~ ST EFISZREER S355J0H SRS ARMERNS - B/ S BS EN 10210 5058
EEQ 2 - M R oFiE - I CWBERRRES - R BETRE -

HitE SR E Mt o DIESR - priR2E(E2 D - HiMeE - stENR B2 B AN AR
X H—BIRMH - BB S BS499 A BS EN 1011 -

1RBAFT A SRAVIE T TSI S ERARENH—H IR - st ERZBHRFIEMSIER
591t - STEXHABREMFAITHE Lin T Bt MxiikitE%E -

T EERRERHA/NNERRRE - LMD ENLBRERBNN G - REEE—ER
BR  BREFRAARIERT - S ARMERRIRRVE - EHARMERRIINREL - BREBELTREH
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ANERERABE - BEABRAPANER - B EDEARAN T FREARREE
B -

c. Corrosion protection B5EeL{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.

HRIFAFIMAVIMER D - — M IRERS "5 BS 729 WEVRIEHFRER" - &/NEHEE
% 65 HUK - SRR RBEM A CEBEZRIVARBNRESR - WATAVIRENEEREL
H 250 XS EETREFIMNINERESEE - AN REIDERE BS EN
ISO 1461 ETERIMEFAEITIRE -

2.3 RAISING AND LOWERING GEAR F[&2EE

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,
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
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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
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.

BIRZRASZ ZRE QT HURIEHT KB B F QB U F BB DR IR FEA SFREE -
REAEEHEERD - BREMEMVENBUBRAANE U HENER - tiimCRRH
EREE - EE - EBIRR - ARSI st E S RERPIR BT E £t T B MY

mERINERE -
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BAZEEEAEGE - 155 - BEAEOERELRMAENTIEEST -

SBIER/BER NERUR - BER 1m DIAK KB TREEEHEHNWAEER - DlUE
RRER KB FNEEEEAS T2 W °
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REREHNEZTREPNE T -9 IEMEERRER - MRERKBRENT - AIES
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BRRBESMEREBREBENFMEN - RAFER - BNELE EWESRAEL
REZI1R 8T =UIRAR -

2.4 LANTERN CARRIAGE {&22/#8&

The lantern carriage including housing, heat sink, head frame, brackets and etc. shall be of
durable stainless steel construction fitted with LED luminaires 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.

EIR/BEEIERER - FRR - BIER - IREER  BRRANANARBEE kA
LED ZENHEREEEEE - REABREILEEFERRKRERARARBAE AR LED
EESEEN R N HIRAR LED B EMERIR S X - FiAM R RESERPIER -

ERABEREDVECEEMREGAER L - EFEAE NRAFEZ LT RENEREMERE -
I EEAEENER - LB EASNRERARED - IBIREIR/BAVA AL -

ER/BREREBEBIREUBTEFRESHEGTZETFUEREBSEHERM -

2.5 LED LUMINAIRES LED 882

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 I. 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
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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. Supplier should provide the measure 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 IlI). For calculation, the environmental pollution category is medium.
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LED EEAEZETARE T EE e HIRBSAMPIE -

REIESEE  HEDRRUENEARLBIHEENEHEAHBAEBE - 1L - MiElR
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2.6 LIGHTNING PROTECTION FfE{RE

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
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 soll
resistivity and revise the design according to the real situation if it is necessary.

BEEA EEEEE Z MR E _ ERE I MR ET B MR RN - B EN AR
BEiTRy "E0EE "B ARERE OB - ARSI ENDE R £ SR Z &S E K
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BT - HEEER O R NN ERE - R EOEER - AR - BUTERE
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EIERREES @RS - BhEZREERERT BN SERVE &R - SN EM
& o EEREhENET RN ERREREEER AR 70mm2 i -

EIREEFREE - DUERBT At iEER - TR -

(B E R MBS BS EN 62305 ROEK -

AEREZNHEDEESRELREHE TN LIESHER  TREMBNREMEMENEE -
FIEEEREMERAEBAR 5 Bl - ®8REED - HEFERE LIBRERAZR - WIRRHE
MRFNYILRET - PIRE - HEDEBAEEENTIRERER  WERREBEERBRERE
HEITIE -

2.7 REQUIREMENT TABLE E5k &4

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

BRY DBk ERMEBERZ MBI FEXK -

Table | Conclusion of the Requirement F&r— EKAV4245

Requirement Acceptance Criteria Standard
=K BRUREE TERE
Ambient Suitable for temperatures between 5°C

Temperature and +45°C
BEREE | B 5°CE+45°CHRE £ E

Ambient Average

Condition Humidity Luminai d o d 959
= =y ik Relative um|na'.|re prepare to withstan 0
RERIE L I(—Iumidity) of relative humidity

TR E (48 | EREEE 05%REERERNER
HERE )
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Maximum
Relative
Humidity

ReHERE

Up to 100%
B = 0] 100%

Typhoon Wind
Speed

Withstand 72 ms-1 3-seconds Peak
Wind Gust

olE% 72 ms-1, 3 WA EREEESE

Jie | [ 3% ‘
A er &
Compliant with GB 7000.1 /
IEC 60598-1
5 GB 7000.1 / IEC 60598-1
Compliant with GB 7000.5 /
IEC 60598-2-3
& GB 7000.5 / IEC 60598-2-3
Safety Compliant with GB 24819 /
Requirements | IEC 62031
LEEXK 5 GB 24819/ IEC 62031
Compliant with GB 19510.1 / IEC
61347-1
5 GB 19510.1/ IEC 61347-1
Compliant with GB 19510.14 / IEC
61347-2-3
Safety #%& GB 19510.14 / IEC 61347-2-3
Standards , . -
2o fm Radio Compliant with GB 17743 /
HE Frequency EN 55015
EARERER 5 GB 17743 / EN 55015
Inout Harmonic Compliant with GB 17625.1 /
P IEC 61000-3-2
BAEHR %% GB 17625.1/ IEC 61000-3-2
. Compliant with GB 18595 /
EMC 'T;‘f"w IEC 61547
EMCBE | 55 6B 18595 / IEC 61547
EMC Voltage | Compliant with GB 17625.2 /
Disturbance IEC 61000-3-3
EMC EB#EE) | F5 GB 17625.2 / IEC 61000-3-3
22?;?ybl0|09lcal Compliant with IEC 62471
A AN
TR S B proven record of minimum 5

consecutive years’ experience in
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manufacturing LED road lighting, listing
the total number of consecutive years
LED HIEBM AR E/VEE 5 F5IE
LED B AHIRAARARCEHR - WAL
EENREES -
Technology LED Package
s SMD
Bl LED %%
\F/O'tagel Suitable for 230V/ 50Hz (Max & Min)
requency . N - -
%@/&Eg @}Eﬁfji 230V/50Hz ( Eﬁj(%ﬂﬁid\ )
Insulation
Level > 600 VIrms
_ B IKF
Electrical Power
Characteristics . Rated Power & Input Power
B CONSUMPHON | g 1ok i A 25
B8, 2R 1<F }\)%%%Ijjz%‘_—( aR == A ==
Power Factor | Not less than 0.92
ThERREE AER 0.92
surge UOC (1.2/5) not less than 10kVL-E | /¢ 61643
Protection 5) TR 10k 11
BS EN ISO
3506-1
Steel Fulfil the requirement which is|BS EN ISO
Baseplate mentioned in clauses 2.2a 2206'2 EN
il WEE 2.2a FPRIWER - 14399
Material ?% EN 1993-
M Mast Fulfill the requirement which is BS EN
Construction | mentioned in clauses 2.2b éoszal,gg
15 N 52 Eh = SES
AT i T MR 2.2 PRIMWBR B9 ENLOL1
Corrosion Fulfill  the requirement which is|BS729
Protection mentioned in clauses 2.2c BS EN ISO
BIEERIRE | HES 2.2c RPIRIIMER - 1461
Raising and Fulfill  the requirement which is
lowering gear mentioned in clauses 2.3
THRRERE WMES 2.3 1RPIRANEK -
Luminous IP Index Not Lower than IP65 IEC 60598/
Structure IP 15 2] AER 1P65 IEC 60529
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BEmY Gaskets to
4 guarantee IP65
wate during life cycle | yes or no, with description of material
BEREBER | 2E  WREMRKETR
BN E3Z
IP65
Not lower than IK 09 is preferred. Not | IEC 60598/
IK Index lower than IK 08 must be fulfilled IEC 62262
K 158 FIER K09 BiE - HERERER
IKO8 FIZE5K
No additional cooling and exhaust fan
is accepted.
Cooling and | Heat sink shall integrate with the
Heat Sink lighting equipment.
eI . N
’ RiE2EEINOS A BAS -
A EhR BB AR BARAS S -
Flexibility ~ for LED Module and Driver
Replacement .
smpmEy | B0 RAEAINERS
Luminaire m2 =
Armm2 =
Windage Area | Total < 0.3 m2
for the
luminaire -BBE m2=
WX >
BEMNAE | pg -
- #BETE < 0.3 F K
Vibration Test | Compliant with ANSI C136-
= En Al FEiRGE 31
Luminaire kg =
Maximum Arm kg =
Weight for the | Total <15kg
luminaire
rEKNBRAE | -ERKkI=
= -BHkg=
- &t < 15kg
Performance Rate_d > 34,900 Im (equivalent to 400 W HPS) IEC 62722/
: Luminous Flux | at 25°C
Requirements o IEC 62717
(considering




Bt

Technical Specification

LED EtetatBE= 5
LED High Mast Pilot Project

Ref. PLD-CS117/22/88 Page 18/44

HEEER absolute 1 25°C B 234,000 Im ( A8EH 400W
photometry
LOR = 1) HPS) -
BME R E
(ZREBY
X B &t
LOR=1)
Rated life L70 | L70 > 50,000 hours For LED module IEC 62722/
@ ta=25°C and driver EC 62717
ZEE = L70 | L70 > 50,000 /)\EF AR LED HRABFIRE | (LM-80; TM
@ ta=25°C ENERS 21)
Lumen
maintenance
at 6000 h test
duration IEC 62722/

=N 0,

£ 6000 /R | = 85% IEG 62717
il SAETEO AR
AR =R
Initial CRI Not less than 70 IEC 62722/
Hlpiess | ADR 70 IEC 62717
Rated
chromaticity
(Size of
MacAdam < 7-step IEC 62722/
ellipse) < 7-8 IEC 62717
HEBE (&
m=kEE )

o Not less than 130 Im/W is preferred. | IEC 62722/
L]ljf_m'na're Not less than 100Im/W must be fulfilled | IEC 62717
;;;{Q RAEH 130 Im/W S -

e ELIR .
W EAER 100Im/W BIEESK -
Initial CCT 700K (W Whi IEC 62722/
)4 18 B R (Warm White) IEC 62717
2700K (EER® )
B
Mai CIE 115
aintenance -
equivalent
Factor 0.8 f e CIE
IR =
115
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0 Cd for angles equal or greater than 75
degrees on the CO0-180° plane is
preferred. 0 Cd for angles equal or
greater than 80 degrees on the C0-180°
plane must be fulfilled
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-
_ Polar Diagram | 90° plane must be fulfilled
Luminous (Cutoff angles)
Distribution 5 AL 1E Az EE | BRIFENEAELA
715 ? ﬁﬁ Tﬂ:l:t—?ﬁ ( 7] C0-180 $ﬁ =i ?FE = I
FAEE) RELER 75 B4 0 Cd - 7£ C0-180°3
HLE - ZEmE 0 Cd FRYAR 80 EH
ERIEK -
£ C270-90°FH L RFZHXEBE
AREEZR 75 ER/ 0Cd » /£ C270-90°
FEE - WEWRE 0 Cd WAEERS
KK 80 BRIZEXK -
Requirement in
Table 2 and 7| carriageways Table 2 - M1 .
of  Macau | sjdewalk Lighting, Table 7 (where | Public
Public Outdoor applicable) Outdoor
.y Lighting Maintenance Factor = 0.8 Lighting
Lighting Levels De5|gn Guide Design
BRARZK BPIAH SO | | = oM Guide
s ES=E N
AR ETIE M | . A\/70RAE - = 7(1EMA) Fastis
R2MRT P | - petam=08 AREER
23K
Requirement in
clause 4 Qf Public
Macau  Public | compliance with guide and integration | Outdoor
Special Outdoor in architectural design of existing high | Lighting
e BSQ‘ZT‘QG“”G b 56 TEMARSBENRER Guide.
+ i B < JEISH TR AL e
IR E K RPN S=F N Sk k& = e N H B A
o tep
REHmETEmE ARG ET15R
4 1RIEX
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3. TECHNICAL DOCUMENTS TO SUBMIT WITH THE TENDER
fE IR IR E IR R RIS

The Tenderers shall submit the following technical documents:

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
FAENIEFZAC LA N Bt S -
o [Mfif— ERIR (WHAEFSURA) BNYIIfF—HEEE -
> BUREHFRERGr R By E E S H R RIA (WEA — 5 ) -
> HURE RIS MREVHDEER o SR REE o (WA —ESESURR)
> SRS

Parameters 2 2{ Standard 1E3 Issuer 81T A
IEC 60598-2-3 and
IEC 60598-1

General and particular or equivalent GB standards

requirements of the I_R;bpourﬁttc))lre
luminaire IEC 60598-2-3 ] R Zr‘ﬂ
BEEM—MRAFHER | IEC 60598-1 AEENER

g [E15 M GB 2%
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IEC 62471
or equivalent GB standards
Photobiological safety of Reputable
the Luminaire IEC 62471 Laboratory
EEREEYZE 5B GB &% BEZENERE
IEC 61547
IEC 61000-3
or equivalent GB standards
EMC levels I_Ra?bpour?[?)lril
BHABS MKEE IEC 61547 o g e
IEC 61000-3 BEENER
X [E%5H GB 124
LM-80-08 or
IEC 62717

over the time (LED Reputable
component) . Laboratory
. e LM-80-08 5% o
;ﬁiﬁﬁ’#nzﬁ%ﬁ}aﬁ%%ﬂﬁﬂ: EC 62717 BEENERE
(LED 7of+) A% GB 1k

LM-79-08 or

IEC 62722-2-1

Photometry and

or equivalent GB standards

b —

ANNEX [lI

. Reputable
Colorimetry ) Laboratory
(luminaire) LM-79-08 3k s s o
BRI (B IEC 62722-2-1 ARENER

A5 GB 154
Vibration Test Reputable
. ANSI| C136-31 Laboratory
}h-:‘_(éj:‘;ﬂ”ﬁit ﬁ,fgga/\]_g_%ﬁe—.
ANNEX I Schedule of deviations (one English version is mandatory).

The Tenderer must clearly state any deviation to this specification.

RS (A — TSR -

PR /R RS FH B AR B (L AT R = -

Photometric study of luminance and/or illuminance levels, as required in
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FiHE=

ANNEX IV

pyagut

ANNEX V

CyGEea

ANNEX VI

RIS

ANNEX VII

fHE

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 IIl.1, Annex 111.2, Annex
[11.3 and Annex 1l1.4 for 20m and 25m high masts, for CCT 2700K (warm
white), based on a maintenance factor = 0.8.

706 CIE 115 1 DSPA f5RHYEDK - $I52fER1/ SR /KA TN &
Wge - R R B A YRR MG T 578 (A — (EFSCRRA) -
FERRFCE I~ BREER 1.2~ BEfR 113 AR N4 o> 3655 20 5k70 25 K&

AErt - Eihr CCT 2700K (HrH) - AR 58i=0.8 HUBIFTsE R g
BUEHE P E L -

Track Record of the manufacturer that proves it has 5 consecutive
years’ experience in manufacturing lighting LED road lighting luminaires
in a recent past, listing the total number of consecutive years.

PUSREESESE - SEEARITHA A 5 ErY LED R 2 HIRETE B A
USSR - §IH R RL -

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.

B e - SRRPRIRE » DB ARG - B
R I R A S — RIS RSP A & DUR SRR R4
PO R 315 -

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).

JESE AT SR AL BR AV T R 2 JT5 T - MM e THIET B S IEEIE
BEUR P PR SA SR - STRGERIESEEIPTHAVAISIER - sH R EHHA
2 RR R P TR T B & 3 Tt i R ilr B s (s Ad)

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).

FHREE BRI B RIRIEE - BIE%E - BTSRRI - 3
A A P I BT 3 T s M B i B (41

o


https://www.dssopt.gov.mo/en/menu/contactus
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ANNEX VIII

CIETAN

DA

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

PEE BN RE B 2 e TR TR (B Gt ) -
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PHOTO OF AREA LIGHTING AND SPORTS LIGHTING
W Ig A~ 3R ANE B RSy AL IRIA ARG B AV IR A

1. AREA LIGHTING [& i /> BB s B

2. SPORTS LIGHTING Z#&jj/,\ I HEHA A E
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ANNEX I - DATA SCHEDULE
i 1 ERIER

Tender

BREA

Submission Date
R HE

Supplier
HIED

Manufacturer

]
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Requirement

Acceptance Criteria

Data for CCT

%4 GB 19510.14 / IEC

ERS By 2700K
F CCT 2700K By
/'?"crann?é)eenr;ture Operating Temperature (°C)
mEmmgRy | ORECC)
- . Maximum Allowed Mean
Eﬂm:g::y)(Relatlve Relative Humidity (%)
e (Renpne | ROASFHITISHENRE
Ambient R S (%)
Condition  ['peak Relative
FABEBEEEE | Humidity Upto 100%
Refaspay | o TR 100%
Withstand 72 mst 3-
Typhoon Wind seconds Peak Wind Gust
i, TEE 72 ms! . 3 BEER
Bek [l Pt 22 £ AV fer &)
Compliant with
GB 7000.1 /
IEC 60598-1 YEONS O
& GB 7000.1/ IEC
60598-1
Compliant with
GB 7000.5/
IEC 60598-2-3 YEONT O
& GB 7000.5/ IEC
60598-2-3
Compliant with
Stiﬁfdea?ds gifel%/rements GB 24819/
G4 fE e '—‘ﬁ—r_/iq\gﬂz IEC 62031 YEONT O
RS pi
774 GB 24819/ IEC 62031
Compliant with
GB 19510.1/
IEC 61347-1 YEONE O
¢ GB 19510.1/ IEC
61347-1
Compliant with
GB 19510.14 /
IEC 61347-2-3 YEOUNE O
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61347-2-3
Compliant with
Radio Frequency GB 17743/ = -
LB T EN 55015 YEONSEO
74 GB 17743 / EN 55015
Compliant with
GB 17625.1/
!ﬁgﬁp}gé:ﬁ;zrmomc IEC 61000-3-2 YEONE O
& GB 17625.1/ IEC
61000-3-2
Compliant with
: GB 18595 /
EMC Immunity = -
EMC 5B IEC 61547 YEONSED
74 GB 18595 / IEC 61547
Compliant with
EMC Voltage GB 17625.2/
Disturbance IEC 61000-3-3 YEONEO
EMC EFRIEH) & GB 17625.2 / IEC
61000-3-3
Photobiological Compliant with
Safety IEC 62471 YEONGO
A & IEC 62471
LED manufacturer shall
submit proven track records
of minimum 5 consecutive
years’ experience in
_ manufacturing LED road Track Record To be
Factory Experience lighting, listing the total Submitted
T i number of consecutive years | fExx (it a0 sh
LED Bl pg/HiE s 2/ i
48 5 B LED Epg /A3
HHHYAEERECER > W01 AR
HYARAE -
Technology | LED Package SMD
Fettg LED %45
Voltage/ Frequency | Volts Max & = 8 BR
EERIER Volts Min {52 B
Electrical Lﬁzu'at'? /n Level > 600 Vrms
Characteristics |_“C2/KF
BERRE Power Y,V‘ltt R?Fed Power
c . CEREIVIES
onsumption
SR Watt Input Power

LIATIES
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Power Factor Not less than 0.92
AR AMEFL 0.92
Surge Protection Uoc (1.2/5) not less than
SRS LOKVLE
Uoc (1.2/5) “REF 10kVL-E
Fulfill the requirement which
Steel Baseplate is mentioned in clauses 2.2a _
3 A5 A2 L YZONED
il AR RS 2.2a RIS
Fulfill the requirement which
Material Mast Construction | is mentioned in clauses 2.2b VEONE
b W I T STHIE IR 2.2b RS =LNE
Corrosion Fulfill the rquirement which
Protection Ls mekQUoned&lrn clgu?es 2.2c VE NSO
5 e ;gé%lkhﬁkﬂ%%
Raising and Fulfill the requirement which
lowering gear is mentioned in clauses 2.3 YERONED
RS ISR 2.3 iR TR FHYEDR -
IP Index Not Lower than IP65 = -
1P 35 FIER IP65 VEONE D
Gaskets to
guarantee P65 Yes/No and description of
during life cycle material
REREEERE | BEE - MRS
HANZEF] IP65
Not lower than IK 09 is
preferred. Not lower than IK
e ;%%ZX 08 must be fufiled Not 'IOIZ"er MERY
| AR IKO9 Ayt « DVEHE —
Luminous RS 1KO8 fYZEK
Stiﬁjcture Is there any additional
KA Cooling and Heat | cooling and/or exhaust fan in
Gt Sink the lighting equipment? YEONT O
S EIRIR A T % (8 R A A E (A
N2 AL/ SRR 2
Replacement LED Module and Driver = -
i LED [ A156H) 53 YEONSL
e Luminaire kg =
Maximum Weight |® Armkg=

for the luminaire
SRR KER

e Total = (< 15kQ)

- ‘Jﬁﬁ- kg =
_ Eszjj kg -
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- #5t= (<15kg)
e Luminaire m? =
i e Armm?=

Wlndag'e Area for . Total m? = (< 0.3m?)

the luminaire (Max =Y

Surface)

e EL B 200 e T s - B HE m’ =

(BARE) ° | perm-
- HATETE = (< 0.3m")

Vibration Test gfmpllant with ANSI C136- vEoNE L

HIER e . =

TRETAE 5 ANSI C136-31 22

Rated Luminous

Flux (considering IEC 62722{

absolute IEC 62717,

photometry LOR =

1) LM-80/ LM 79 (Im)

o= RN VA ‘%E =

ﬁ%ﬁi}i;%% > 34000 Im at 25°C

N 25°C % = 34,000 Im
LOR=1) & N
: IEC 62722/ IEC 62717. LED =
L

?i‘tz%%(':'fe @ 1 \M80: TM 21 (hours)

2=

> 50000 hours Driver 5EE)25=

Performance
Requirements

PEREEK

#HEFwm L0 @
ta=25°C

IEC 62722/ |IEC 62717.
LM-80; TM 21 (/]NE§)

Lumen
maintenance
at 6000 h test
duration

1F 6000 /NI
P P37 B

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

Initial CRI
R EE B IR

IEC 62722/
IEC 62717 LM-80/
LM 79

Not less than 70
R4 70
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Rated chromaticity
(Size of MacAdam
ellipse)

IEC 62722/
IEC 62717 LM-80/
LM79 (steps)

EEEE (F5T | < 7-step
SHEE) EZ
IEC 62722/
IEC 62717 LM-80/
LM79 (Im/W)

Luminaire efficacy

Not less than 130 Im/W is
preferred. Not less than

Not less than

25°C - 100Im/W must be fulfilled AMER
25°C HI BTy Im/W
ARAEH 130 Im/W S22 -
R R AMEFY 100Im/W HYZE
K
" IEC 62722/
'Q'%?é; gcTT IEC 62717 LM-80/
X LM 79 (K)
g/lalntenance CIE 115 or equivalent = 0.8 To be Submitted in
actor CIE 115 B[E]55=0.8 Annex Il
SR e TEMHE =P EEAC

Polar Diagram

[l)_il;g]ig]l?t?osn (Cutoff angles) Diagram To be Submitted
oy AL (57 | EE HRHRA
PR SaN il )

IS
Lligetl/telz?sg Photometric Study | Report and Drawings To bi\ﬁﬁgin;ltlted n
N NUQ=== lra=4 P =t =X Z\ o .
e s O i " FEHE=
. Supply of a period

SC O;?g?g{es after the product 10
b gl guarantee period -year Y ONT O
Rems mpEememe |07

FYFAPR
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ANNEXII - SCHEDULE OF DEVIATIONS
b PR — - fm=sR
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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[%
R 2 RTHME4433b FRPFAENERMHEFREENR ) - 2R
FHEEHRE0.8 - B2 400W HPS FAY LED BiE A HIRAFAE B

SN

&R
HIGHT OF LAMP
N 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 lll.1 is the calculation for area lighting type LED luminaires.

g B ERPRFINEMERE TR ~ B - RN EY E - STRE RN LM
H o BORASEDSPASS Y762 « FTH14.4.3.3bfEE T ki R FIAR BE B 30K - 415R
FEHAAES AR R E - IR LU M BEHET R -

- {71 - DSPAjE5 [iyZR2-M1

- HHEL - AT - DSPATSS [ HRHYZRT (A1 H])

- SRl et - DSPAfES[HY4.4.3.3(5%
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BRI LR sk A I BA R L EDIG HAYET R -

Sidewalk
Road
Road

Sldewalk

2X

2X
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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
k2R T7THME4433b FRPFAENERMHERREZEXK ) - &
400W HPS £1J LED &I ERARELGE R

& B E
HIGHT OF LAMP
T N X Y
OF?‘D 20M 22.5M 14M
25M 30M 1AM

I

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 Il1.2 is the calculation for area lighting type LED luminaires.
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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
R 2RTHNE4433b FPFAENERMHERREENXK ) - 2R
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 Il1.3 is the calculation for sports lighting type LED luminaires.
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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 II1.4 is the calculation for sports lighting type LED luminaires.
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ANNEX IV - TRACK RECORDS
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ANNEX V - STAINLESS STEEL METALLIC ARMS
B4 -~ il ] < o 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).
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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).
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ANNEX VIII - 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).
Ve 2SRRI e TR TR (RIFEAE) -




