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I Why is Design Approval Required?

Remediation being done align and within the framework of LABS Standards per signed off CAP and
approved by IF.

What is Design Approval?

Post CAP Sign-off process, the Factory and RF prepares and uploads the design on the LABS FFC platform for

due evaluation and subsequent signing-off by the Inspection firm prior to initiation of remedial actions.

Design Approval will be required in cases such as:

1. Product details, manufacturer certifications, design review and specifications for Fire rated doors, fire-
fighting systems such as smoke detectors, sprinklers, hydrants etc.

2. As built drawings are not updated as per the actual installations.

3. Drawings/ Plans/ Layouts are missing approval and stamp from local authority or are not signed and
approved by the Government Engineer

4. Single line diagrams, As-Built drawings and plans for new/old electrical systems and installations, HV & LV
Distribution systems, power supply, Lifts, Earthing layouts, Lighting protection systems etc.

@ idh (©)La8s

FC- Factory Coordinator RF- Remediation Firm IF- Inspection Firm CAP- Corrective Action Plan



Flow of Design Approval

In case any Severe Priority 1
issues are identified,
Factories will be required to
engage with RF within 2-3

days of assessment and
initiate the 1 ial activiti

Draft CAP

IF conducts
assessment

QA firm re-assess
10% of the total
assessments done
by IF

—

Reports are
uploaded to
FFC

Factory
reviews the
reporis

CAP sign off

and Design | Yes
Approval
required?

Factory appoints RF based
on the qualification criteria
of RF

lm)

Factory prepares the CAP and
remediate’s the issues found
during the assessment as per
the LABS Methodology and
Standards in the
given timeframe based on risk
level / priority level of the issue

Brand(s), LABS
team and IF
ST

Based on approved
signed off CAF,
factory proceeds with
preparing designs/
drawings required as
per CAP

IF's

representative
approves
the Drait CAP
prepared by
factory on FFC

IF reviews the
Draft CAP ahead
of the meeting for

accuracy

Factory, IF and RF
notified

FC organises a CAP
Sign Oft meeting at
LABS office between
Factory, RF and IF
within 7 working days of
Draft CAP submission
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RF visits factory
for planning the
Draft CAP
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Factory prepares

Factory uploads
the Draft CAP on
FFC within 15
working days
from date of
report submission
on FFC
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completeness of
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Designh Timeline Based on the LABS Standard

Preparation/Sub
Discipline Document mission Timeline
for RF*
Product details, manufacturer certifications, design review, specifications along with detailed floor plan for fire-fighting systems such as smoke detectors,
sprinklers, hydrants etc. 60 Days
Product details, manufacturer certifications, design review and specifications for Fire rated doors 45 Days
Certified as built drawings to reflect actual installations of firefighting systems 60 Days
Approval and stamp of Government Engineer from local authority on Drawings/ Plans/ Layouts 90 Days
Fire Safety | Fire rated separation/compartmentation drawings/designs (Between hazardous and non-hazardous areas, lift lobby, exit staircase, exit pathways, etc.) 60 Days
Increasing capacity of water tank — Design/Layout of the tank 60 Days
Floor wise emergency escape plan/layout 45 Days
Design/drawings for additional staircase (external) 90 Days
Design/drawings for replacement of rolling shutters with Fire rated doors 60 Days
Firefighting system designs — addition of pumps (diesel, jockey pump) 60 Days
Power supply schematics (Load plan) highlighting the Information related to electrical load distribution 30 days
Single line diagrams/ As-Built drawings and plans for new/old electrical systems and installations 45 days
HV & LV Distribution board schematics 45 days
Electrical |Earthing layouts 30 days
Safety [Lightning protection systems — risk assessment report, radius of protection drawings 90 days
Approval and stamp of Government Engineer from local authority on Drawings/ Plans/ Layouts 45 days
Product details, manufacturer certifications, design review and specifications of new electrical components to be installed such as Boilers, Transformers, 90 days
Emergency lights, Generators, Electrical Panels, Wires and Cables etc.
Structural drawings for foundations, columns, beams, etc. 60 days
Building plans 30 days
Site layouts 15 days
Structural As-built drawings _ . 30 days
Safety Load plans for suspended floors highlighting the actual loads vs. maximum loads 60 days
Geotechnical/Soil test report 30 days
Designs for any additions/ alterations in the structural and non-structural components 60 days
Design/drawings for non-engineered structures 60 days
Seismic analysis, along with certified report 30 days
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(A timeline of 03 working days has already been considered in the above table for the site visit to be carried out by a Remediation Firm to initiate work on

designs/drawings)
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Single Line Diagram — Finding & LABS Requirement

Issue: No SLD in the electric panel for review, the SLD is outdated, and No diagram/lay out for fire detection and

alarm system for review.

LABS Standard

10.12.2

10.22.3

Why SLD Design is required? To avoid any safety related electrical system such as the fire detection and alarm

Wiring of Distribution Boards

(1) In wiring, a distribution board, total load of the consuming devices shall be distributed as far as
possible evenly between the phases.

(2) Outgoing cables shall be connected to terminals only by soldered or welded lugs, unless the terminal
is of such form that it is possible to securely clamp them without cutting away the cable strands.

Terminals shall be wired to the correct circuit protective device.

For new and existing buildings, a Single Line Diagram (SLD) shall be maintained and continuously updated to
reflect as built conditions. The SLD shall show a correct power distribution path from the incoming power
source to switchgear, switchboards, panelboards, MCCs, fuses, circuit breakers, automatic transfer switches

and continuous current ratings.
During the review of the single line diagram (SLD), a sample check of conductor sizes against

protective devices shall be carried out to give an indication if there are unprotected cables.
Functional testing of conductors shall not form part of the assessment.

system not being installed properly.
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Single Line Diagram — Master Plan

faze

bita

AETA

LF

. - /) -
FACTORY A g

\

POWER MASTER PLAN

- S - S
[— T~
~ . -
.@
> | B —
OFTICE - - :' _;.fi
- ]
=\ [
Tl L Ll | L
el
FACTORY B r
m:roa'rc
el
y COOUNG AJRA SDLER ASEA
o g ANTTEN ASLA Sp— ﬁ
o Ll | Ll '

@ an

|||Lc| 1Har voc

Basic Requirement for SLD:

1. Location of all importance equipment
(transformers, Generators, Main
distribution boards/panels, air
compressor, boiler, fire pumps, etc.) and
the identification names of equipment and
electrical boards/ panels.

2. Wiring general layout and
information which included: cable size,
cable type, length with Panel/ Equipment
rated current (Equipment detail
information - Load type, capacity).

3. Incoming service voltage (PLN).

4. Bus voltage, frequency, phases, and short
circuit current withstand ratings.

5. Transformer connection type, kVA,

voltages, and impedance, alongside with
Generator voltage and kW.

6. PE layout included: Cable sizes (refer to
table 10.35.2), #of cables.

7. Protection equipment specification: Type
(MCCB, CB, MCB, ACB ...), protection range.

8. Alignment calculation between incoming
voltage, wiring, PE, protection equipment

and load. @ LABS



Single Line Diagram — Master Plan

FROM PLN LINE
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GENSET 200KVA
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Common Gaps:

1.
2.
3.

NYY 1Cx

NYY 1Cx300s

No connection from the incoming (PLN).
No panel cubicle information.

No information about the generator and
its specification

No grounding cable information

. No information for voltage rating in the

transformer area, and the Transformer
specification.
No cable information
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Single Line Diagram — Master Plan

NYY 1C x 400 3q 3L

NYA 70mm2

NYY 1C x 300 5q 4 1L (N) ! L -
N Lv-mpp #1 Panel identification
Cable | [ e e —
information - ; mas, A . — - = .
| | nrer noos === |Cable infornjatien
. i " ' MCCE ¥ ' Nvyacxese R 0 0 0
! - %— g "l ! NYY 4C 2258 p— 42% 4312 2sm
I ! mg 3 o~ %’ I NYY4C x 0= P_TUMBLE DRY et i 1585
i I R . M%:? | NYY 4C 3308 P —— 42,073 16,829 10,318
' i s w, i NYY 4C x293g P.MON 19 FINISHING | 11,202 10,029 67
! ' . i e ' NYY 4C x 29 33 . COTEE0 ALY S 12411 1098 | a3
l_________!.___- ",2__ r A“gccn:’ I NYY 4C x93 3q P COMPRESZON 7803 47,0%0 76.230
'
I I [ 8~ m’ I NYY 4C x%0%q P. SEVWING o3 €2 309 04000 50,400
. '
: I 9 o~ "ﬁl’ l NYY 4C x %0 =g P. FUSING MC “.725 20821 9400
! ' # 1 Panel identification
| I | 20708 | 229473 | 203938
) |}
i | S Total Daya - 643,291 Watt
i Total Daya - 798 KVA
'
|

Grounding cable information
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Single Line Diagram — Master Plan

Phase/Neutral conductor  PE conductor size

sizes

Load capacity for each

Load information
phase

Circuit breaker information (phases, rating)

DB-T1-B3
Dist.Board/ Tu dien : DB-T1-B3 Location/Vi tri: Elecirical Riser - Base, ent 3
Ways/ Tuyénra - 16
Submains/ Cap vao : 4x1C-150mm SQ, XLPEPVC + 1C-85mm SQ, Cu PVC(E)
Feeder From/ Ngudn cip - MSB-01
Protectiof Device / Thigt BiBao Vé Load/Tai
Break. _ Phase / Meutral Conductor Size & Type Protective Conductor
vay?n TypelLoai Trip Current/| Capacity/ | Pole/ 89 Ksnlil"f:r"é”gé:“;gw R v B Loai & Tiét Dién Day Size&Type |
ypeiLoal Déng cat(A) | Cong suat cue N - Pha f Trung Tinh Loai & Tiet Dién Day Tiep Bat
cat (k&) (VA) (VA) (VA)
L1 MCB 16 15 1P Lighting - Exit and Emergency Lights 26 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
g L2 MCB 16 15 1P Lighting - Technical 795 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
- L3 MCB 16 15 1P Lighting - Lift Lobby 330 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
B L4 MCB 16 15 1P Lighting - Lift Lobby 390 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
g MCB 16 15 1P Epare
B MCB 16 15 1P Bpare
e 51 MCB+RCCB-30mA 20 15 2P Bocket - Filtrafion 1,200 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
e 52 MCB+RCCBE-30mA 20 15 2P Focket - Riser 800 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
- 53 MCB+RCCB-30mA 20 15 2P Bocket - Cleaners 1,000 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
B MCB+RCCB-30mA 20 15 2P Bpare
B P1 MCB 200 25 3P DBE-T1-B3-CARPARK 30,000 30,000 30,000 4x1C-120mm SQ, Cu XLPE/PVC 1C-70mm SQ, Cu PVC{E)
B P2 MCB 16 25 3P PB-T1-B3-1 1,341 1,980 1,320 1x4C-10mm SQ, Cu XLPE/PVC 1C-10mm SQ, Cu PVC(E)
1 P3 MCB 40 25 3P DB-T1-B3-2 3,968 3,352 4,052 1x4C-10mm SQ, Cu XLPE/PVC 1C-10mm SQ, Cu PYC{E)
E P4 MCB 20 15 2P Power - FCU 925 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
B P5 MCB 20 15 2P Power - EAF 25 2x1C-2.5mm SQ, Cu PVC 1C-2.5mm SQ, Cu PVC(E)
MCB 20 15 2P Bpare
Load y Fonnecied Load! Cong suat thist ké (VA) 36950 37387 37167
Coincident Coefficient/ Hé s0 0.80 0.80 0.80
Bpare 10% 10% 10%
Piversity Load (VA) 32518 32901 32707
main Incommin MCCB | 250A 25kA 4P | ocal Current (A) 148 150 149

Main incoming CB rating (is calculated from the load list above)
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Lightning Protection System - Finding & LABS Requirement

Issue: no LPS (lightning protection system) calculation was available. Based on the location and protection radius of

the lightning arrestors, it was found that the southwest section of the production building was not covered by the
LPS.

LABS Standard
10.36 Lightning Protection System (LP5) refer to NFPA 780

10.36.1 General: Lighting Protection shall be provided for in accordance with the following:

10.36.1.1 Protection shall be provided against lightning depending on the probability of a strike and acceptable risk
levels. Steps shall be taken for an objective assessment of the risk and of the magnitude of the
consequences of lightning strikes following the general principles of IEC 62305-1- 1:2. relevant local or
international codes. For local standard SNI 03-7015-2004 and International code use NFPA 780 2023

Why LPS Design is required? To avoid any safety related electrical system such as the fire detection and alarm
system affected by the lightning strike.

@ idh
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Design: Lightning Protection System

PETA ORIENTASI LOKASI MILK
2 3 )/ Basic Requirement for LPS:
LOKAS| —\ 1. Factory location and layout.
2. Details of the zones exposed to lightning.
3. Details of the entire building and lightning
1. BANGUNN = GA20400M2 = 6% protection radius
3 Lk < @i - foy B 4. Installation detail of Lightning Protection
R LLASLAHAN =TAFI00NE =10000% 7 system
It * Location
 Height
c > \ * Wiring (type, size) and connection
A B e Detail Earth pit and earth rod
AR S
* P> Common gaps: Not all buildings covered within
| J T me—— the lightning protection radius
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Oil Soak Pit- Finding & LABS Requirement

Issue: Transformer oil soak pit not provided. Soak pit must be provided for indoor transformer with oil content >
600kg or outdoor transformer with oil content > 1000kg.

LABS Standard

10.8.6 Transformer oil soak pit: Soak pit must be provided for indoor transformer with oil content > 600kg or
outdoor transformer with oll content > 1000kg. Soak Pits shall be adequately sized to deal with the volume
of oil.

Why is Qil Soak Pit design required? Soak Pits absorbed oil leak that can cause fire accident, the design shall be
adequately sized to deal with the volume of oil.

@ idh
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Design: Oil Soak Pit

4l Basic Requirement for Oil Soak Pit:
1 . 1. Details of the dimension of the transformer that
¥ require oil soak pit, the gutter, and the oil
T containment.

2. Calculation of the oil capacity in the

Height 100 cm

F  ContaimentA 60 cm tranSformer(S).
[l | 3. Calculation of the oil capacity in the
\ .
13,5 cm containment(s).
N ' .r- .
4. Include the transformer's specifications to
Sopoty 70 1055 K Copocty 10 210 enable a verification of the calculation's validity.
z \D‘re_lr;l_tyubaaaﬂcﬁn M?%S=G.Eaﬁ giml {convertion = BB Kg/m3) Da:l_ty based on Msgns=n.aaa g/ml {convertion = BBB Kgim3)

VT1= 1035 Kg/ 888 g-gm Viie '%'ffﬁ;??&é'ﬁ'grma
V T1=1,165 m3 (convertion to dm3(L)) V T2=1,363 m3 (convertion to dm3(L))
VT1=1,165x 1000 VT2=17363x 1000
VT1=1165L VT2=1363L
Total Capacity=VTC+VTD

= 1165+ 1363 .. . .

-3 v Common gaps: When determining the oil capacity

=271 L

for containment, it can accommodate at less than
Contaiment A Contaiment B Total capacity of contaiment 110% of the oil volume.
3 =100 x 200 x 30 =120 x 200 x 100 = gontaiment A + contaiment B

= 600,000 cm 3 (convertion to m3) = 2,400,000 cm3 (convertion to m3) = 600 + 2400
=06 m3 (convertion to L) =24 m3 (convertion to L) = 3000 L
=G00 L =2400 L

@ idh @) LABS
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Fire Detection System — Finding & LABS Requirement

Issue: Inadequate fire detector coverage, standalone (local) battery type of fire/smoke/heat detector, Incorrect fire
detector spacing and placing.

LABS Standard

3.7.2.4  Fire Safety Systems design documents should provide, for every floor and roof level, if accessible:

. Design and Specifications for the alarm and fire detection systems

*  Single line diagrams and electrical layouts for alarm and fire detection systems

Location and types of detectors and alarm sounders, visual warning, and voice system components
. Design and Specifications for backup power systems for detection and alarm systems

4.12.5 Smoke control

4.12.5.1 Smoke control required by the engineering analysis in new and existing construction shall be designed in
accordance with NFPA 92 (2021).

5.9.2.2 Automatic alarm: A fire alarm system that activates the system alarm(s) and occupant notification devices
by automaticinitiating devices (e.g., smoke detector, heat detector or sprinkler water-flow).

5.9.3 Where required: Automatic and manual fire alarm and detection systems shall be provided throughout all

new and existing buildings, regardless of occupancy type in accordance with NFPA 72 (2022). Initiating
devices shall include either smoke or fire detection devices spaced in accordance with NFPA 72 (2022).

Why is Fire Detector design required? Fire Detector ensure the fire preventive system work properly during fire
accident, The design shall be adequately sized to deal with the dimension and capacity/needs of the facility.

(©)LABS
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Design: Fire Detection System

Smoke detectors coverage
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Beam detectors coverage

Basic Requirement for Fire Detection System:

Ensure the coverage of the fire detector system
is adequate.
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Design: Fire Detection System

Information Sy g Basic Requirement for Fire
| | ' Detection System:

WAN

Smoke Beam Recever

: Emoke Beam Refecor
: Smoke Detector

: Fowed Detector

: Heat Detector

: Srene / Bel

: Lampu Rotan

Detail on the design:
1. Reference Icon is provided.
2. Positions of the fire/smoke
detection is provided

=7

i

: MANUAL CALL FOINT

‘_Li FARAEENARAEEREEE

: Nomor Unut Detector

:End Of Len
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Design: Fire Detection System

> FALP
POWER BACKUP BATTERY 44,

ODORMITORY

||”ul

UB-FACP
POWER BACKUP BATTERY W0A/N
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LOCATION = SECURTY MOOW

Ll Snmaz B cable

POWER BACKUP BATTERY 12AM

Basic Requirement for Fire Detection
System:

Fire Alarm Panel layout included:
1. All sub-Panel and

centralization all panel
required (normally should
be place in Security room).

. Battery back-up for each

panel information (capacity).

. Cable information  (type

and size) FIRE
RESISTANCE CABLE is
required.

©) LABS



Design: Fire Detection System

Yatel Nys 2 x1 S meve contt 20 rwe
Sears Dwmctr
i ed

. o Basic Requirement for Fire

Awmel B —LP B AnenDat
“mi_' STABLZER

| R T Detection System:

)
4000 Amper/ &3 vai OC

‘ . == ey A Complete Wiring Diagram for

t1S5cm

I SN

RIS the Fire Alarm:

—-— o i GEOUNG 8 SEWING /8.3

——- 1. Panel Control Alarm

- = v i teun ) GEOUNG: Loy & Boler

=== information is provided.

sz | T —— 2. UPS Specification is

= e provided.
FERETT e 3. Cable Information is
mm POEECRSS provided.

S —

e 4. Centralized connection is

L ——

TEEL oo provided.

PANEL CONTROL ALARM
SEMI ADDRESABLE XAP 250 ADORES
LOOP

WG I T AN 0 g e

TERMINAL BOX

-
:l _M Kot Twtatnt 10 WG 2 X

AC220V

~ 0

e GEDUNG: 2 KNITTING

A it T 18 ANG 2X -
Kabel Power UPS.200C Amper /48 VOLDC Ybel Power Nys 25 T -
o

- CEDOUNG | WARMOGE MATIUAL LOWER
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Design: Fire Detection System
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1
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El i 13 11 14 11
. ‘«F 14 1o 15 10
ol 15 a 16 a e
[(FIW =y s 74 s
17 7 18 7 _
18 [ 19 & o e
[E] Ll BN N
™| 20 a 21 a "
21 3 22 3
b El 22 2 23 2 pa
. TB.FA. 1 24 1 F oo
T 3
STANDBY MODE Total Alarm Maode total Spec
ITEM DESCRIPTION aTy STAMDBY Unit Consumption ALARM Satuan Consumption Alat yang
CURREMT (A} CURRENT [A} Terpasang
Detection Equipment
1 FACP ADDRESABLE 1 2.5 Ampere 2.5 2.5 2.5 NOTIFIER NFSZ2-260
2 EMOKE DETECTOR 155 0.008 Ampere 1.56 0.003 1.56| SYSTEM SENSOR MODELEEZ
3 HEAT DETECTOR 1 0.00008 Ampere 0.00 0.00008 0.00008 CW-WS-191
4 FIXED DETECTOR 3 0.00008 Ampere 0.00 0.00008 0.00048 CM-WEK 200L
5 BEAM DETECTOR 33 0.02 Ampere 0.66 0.02 0.66 [BDO1
& MANUAL CALL POINT 32 0.000012 Ampere 0.00| 0.000012 0.000334 HS5-FPI
Indication Eqguipment
Relay 220V 12 2 Ampere 24 OMRON 24 VOL DC
28 |ALARM BELL 43 0.02 Ampere 0.98
3 HORN 12 0.55 Ampere 7.08 MODEL K5-380
10 |LAMPU STROBO 19 0.045 Ampere 0.855
STANDBY CURRENT (A ) 4.72 |Alarm CURRENT [A) 37.64
REQUIRED STANDBY TIME [h ) 24 |Estimate In Alarm TIME(h ) 3.01
REQUIRED Bock up Power 113.30

Common Gaps:

1. Distance each smoke detector is not
provided.

2. Coverage area is not circled and
provided.

3. Electric connection is not provided.

Power backup calculation:

1. Power back-up for main control panel and
sub-panel should be calculated.

2. Show number of Alarm control unit,
detectors, Manual call points and Alarm bell.
3. Standby time more than 24hours and
Alarm time more than 15mins are required
4. Safety factor 125%

(©)LABS



Hydrant System — Findings & LABS Requirement

Issue: Provide internal fire hose reel system, the coverage should be accounted for based on a maximum distance of 45m from the fire
hose outlets internal hydrants). Inadequate fire hydrant/wet riser system and no internal fire hose reel system.

LABS Standard

5.5 Standpipe System
5.6 Fire Hose Systems
5.51 General: Standpipe shall be designed and installed in accordance with NFPA 14 [2013).
5.6.1 General: Fire hose systems shall be designed and installed in accordance with NFPA 14 (2019).
5.5.2 Definitions
5.6.2 Where required: Fire hoses and internal hydrants are required so that they provide coverage to all areas

5.5.2.1 Class | standpipe system: Standpipe with 65 mm hose connections for the use by the local fire department within all Ready-made Garment, Apparel, Footwear, Bags, Accessories and Home-textiles factories, except:

and those trained in handling heavy fire streams.
(1) Those areas use or store materials which when contacting with water can cause fire, explosion and
5.5.2.2 Class Il standpipe system: S5tandpipe with 40 mm hose connections for use primarily by building occupants spreading flame.
or by the fire department during initial response. (2} Public bathrooms and laundries.
(3) Woarehouses made of non-flammable materials store non-flammable materials.
5.5.2.3 Class lll standpipe system: Standpipe with both 65 mm hose connections for fire department use and 40 ()

Buildings and annexes of buildings where there are no domestic or production water supply pipes and
mm hose connections fior trained staff/building occupants.

the exterior firefighting water can be taken from an external reservoir, river or lake.

5.5.3 Where required: Standpipe shall be provided as per the local standards or otherwise as per clause 5.5.3.1
in this Standard. 5.6.3 Number and location: the interior firefighting hydrants shall be located in an easily accessible location in
proximity of the escape routes from the building (e.g., at the stair landings, halls, corridors, lobbies, etc.)
5.5.3.1 Class | standpipe systems: In accordance with NFPA 5000 (2021) clause 55.4.1, shall be provided throughout all Every point in the building should be covered by at least one hydrant, except those where coverage is
new buildings and structures where any of the following exist: allowed to be omitted as listed in 5.6.2 in this Standard. The coverage should be accounted for based on a

maximum distance of 45m from the fire hose outlets (internal hydrants), based on the provision of two

{1) The building is protected by an approved automatic sprinkler system and is four or more stories in hoses 30m long in each cabinet.

height above grade plane.

{2] The building is not protected by an approved automatic sprinkler system and is three or more stories 3.4 Emergency power

in height above grade plane.
{3) The building is more than 15 m above grade plane and contains intermediate stories or balconies. 5.14.1 An emergency power system shall be provided to supply power to the below loads. Refer to Part 10 of this
{4) The building is more than one story below grade plane. Standard for greater detail:

{5] The building is more than §.1m below grade plane.

s.5.4 w s a 5.14.1.1 Exitsigns and means of escape illumination.
5. t
aterdeman 5.14.1.2  Automatic fire Alarm and detection systems.

5.5.4.1 Flow Pressure: [See NFPA 14 (2019) Section 7.8.] Hydraulically designed standpipe systems shall be designed 5.14.13  Security System (Access Control, Public Address System, CCTV System)
to provide the required waterflow rate at a minimum residual pressure of 100 psi (6.9 bar] at the outlet of 5.14.14  Electrically powered fire pumps.
the hydraulically most remote 2.5 in. (65 mm) hose connection and 65 psi (4.5 bar) at the outlet of the 51415 Smoke control systems.

hydraulically most remote 1.5 in. (40 mm) hose station. 51416 Elevators/lifts and any other evacuation systems.
2843  Fowk [See NFPA 14 (2013) Section 7.10] 51417 Fire communication devices.
- - 5.4, ow Rates: [See ection 7. e
f@ Idh The maximum flow rate shall be 1000 gpm (3725 L/min) for buildings that are sprinklered throughout, and 51418  Building Management System (If any)

1250 gpm (4731 L/min) for buildings that are not sprinklered throughout. The minimum flow rate shall be:

|||LC| 1Har voc



Design: Hydrant System

* Why is Hydrant Design required? To make the
remediation action align with the LABS standard,
and to avoid excessive cost due to failure and
mistake in installation.

Basic Requirement for Fire Detection System:
1. Ensure the pump set is adequate

a) Without Sprinkler (500 gpm)

b) With Sprinkler (750 gpm)

2. Calculation of the water tank for 30 minutes
standby (i.e. 500 gpm x 30 minutes = 15000 gallons
(56.8 m3)

3. Ensure the coverage of the hydrant is adequate

@ idh (©) LABS
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Design: Hydrant System

@ idh
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The Fire Hoses Floor plan show coverage
zone of Fire Hoses system, which consists
of following elements:
1. Location and type of Fire hoses
2. Coverage zone fulfil all required
location
Base on type and length of Hose Reel.
The protection radius from 15 meter but
not more than 45 meter.
*coverage of 45 meter based on the
provision of two hoses 30m long in each
cabinet otherwise the coverage should be
reduced.
*Consider to cover inside and outside of
the building. All location should be cover
by hose reel protection area.
=> Define number of hose reel and
location of most remote .

(©)LABS
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Design: Hyd

rant System

Elevation W-<o <3 W<s
(m) <9 W< | ERV]
Pipe length W<12 <24 W< X
(m) <48 M <60 -6 [
T -
A I T
L —
| ] I~
N / L K
~ JN‘ | [ ~ 1 [ \‘\
\./\ B - N g i . )
. » ~ I . 1 ///
: - ] \‘\}" - . 1 - b - k }fl//
. ! \\\ I i P~ | ! ,/”/
R P : .
\/L € \ k i:’ Pipe length and elevation
. | ;J::E ‘ ?\}g support for pressure
\/l . S calculation and define most
s ~a Lo remote hose
Pressure W<ss5 <6 W-<s5
(Bar G} <7 W75 W75
Pipe vol. flow H-<o <200 M <400
(Vmin} <600 W <500 W - 800
v\‘_ s Design pressure and most
S X remote (far & height flow rate)
! u.;j

Define piping layout follow building layout and structure element to

define pipe length and elevation

Follow defined specification in step 1:

*  Minimum flow rate 3791/mins (class Il) and 946;/min (class I) for most remote

hoses

*  Minimum pressure 4.5 bar (class Il) and 6.9 bar(class I) for most remote hoses

Make sure that the design include:
- Isometric drawing

- Hydraulic calculation to determine the flow rate and pressure to compare to

minimum flow rate and pressure.
- Water storage and fire pump data to meet design criteria.
- Pumps room details with accessories

Pips bars <50 <60 i
(mem) < 80 W -s0 W=

Pl  ‘ 5‘:}1 .. 1 |
N

Pipe size, and material:
e Support for flowrate and pressure calculation

(©)LABS



Pump & Water Tank Specification

Calculation result

adapte

NODE ANALYSIS

MNode tag Elevation (m) | Node Type | Pressure (Bar G) Cl.fmin;ze MNotes
1 -2.70 INPUT 8.000

2 0.30 7.697

3 -100 7.606

4 -100 7.422

5 -100 7.495

] 3.00 7.103

7 15.00 5.581

8 3.00 7.103

9 -100 7.559

10 15.00 5.929

11 0.30 7.648

12 0.30 7.589

13 5.43 6.866

14 -100 7701

15 -100 7.495

16 B.60 6.555

17 1180 6.242

18 -100 7.289

19 125 HYDRANT 7.275 0.000 Hydrant label: 1, K-Factor: 178
20 3.00 7.103

21 -100 7.273

22 3.00 6.854

d with LABS requirements

Piping layout, floor plan and
coverage drawing and installation
specification

@ idh
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1T Tl REHCE o ET

= s v.8s
27 300 6.854
28 543 6593
29 125 HYDRANT 7.025 0.000 Hydrant label: 2, K-Factor: 178
30 543 HYDRANT | 6.593 0.000 Hydrant label: 3 , k-Factor: 178
31 15.00 HYDRANT | 5.929 0.000 Hydrant label- & , k-Factor: 178 . -
32 260 HYDRANT | 6.258 0.000 Hydrant label- 4, k-Factor: 178
33 1180 HYDRANT | 5.919 0.000 Hydrant label: 5, k-Factor: 178 =
34 £.60 6.258
35 1180 5518 1
36
37 15.00 HYDRANT | 5.073 200,924 Hydrant label: 7 K-Factor 178
38 15.00 5.929
EE) 15.00 5.567
40 6.00 6.511
a1 5.05 HYDRANT | 6.604 0.000 Hydrant label: 5 , k-Factor: 178
a2 600 6511 ———
as 543 6.866
5 543 6.866
s 368 HYDRANT | 7.037 0.000 [ tydrant label- 11, k-Factor: 178

e
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Pump Head Sizing:

P = Most remote hose & Most
remote sprinkler pressure + Pipe
friction & Fitting lose + Elevation
lose

y

g
l
]_L,

FIRE PUMPS

Pump discharge sizing:

Flow hoses (Depended on number of fire
hoses need to active at the same time)
(*Consider Coverage factors)
Example:The Min Flowrate: Q = 100*2 =
200GPM

FIRE HOSE REEL

FIRE HYDRANT

Water Storage

Capacity = Pump Flow * Required duration

(Volume) ~ (GPM)
Hazard
Light Ordinar
30- y
60 60-90
mins mins

WATER STORAGE

533

Extra
60-90 mins

Manual System

Water demand: The sprinkler system water demand shall be calculated in accordance with NFPA

Water Supply Requirement for Pipe Schedule Sprinkler Systems

No HAZARD Area of Sprinklers Operation Density
m? ft? mm/min gpm /ft?
1 Light Hazard 139 1500 41 0.1
2 Ordinary Hazard (Group 1) 139 1500 6.1 0.15
3 Ordinary Hazard (Group 2) 139 1500 8.1 0.2
4 Extra Hazard (Group 1) 232 2500 12.2 03
5 Extra Hazard (Group 2) 232 2500 16.3 0.4

Pump discharge sizing:
Flow = Flow rate of Most
Remote hoses

Pressyfe = Total system
presgure requirement

Water Storage
Capacity = Pump Flow * Required
duration

(Volume)

(GPM)

LABS



Sprinkler System - Findings & LABS Requirement

Issue: Sprinklers coverage area is inadequate in storage area. Sprinkler installed far below ceiling from 1.23m-5.3m.

LABS Standard

5.3.21

5.3.2.2

@ idh
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New Construction: Sprinklers shall be provided in accordance with the allowable building height and area
limitations as indicated in the Standard, and in addition the following shall also be sprinklered throughout:
New Industrial Occupancies: New industrial occupancies, other than low-hazard industrial eccupancies,
shall be protected by an approved automatic sprinkler system in accordance with NFPA 13 in any of the
following locations:

(1) Throughout all industrial occupancies three or more stories in height
(2) Throughout all industrial occupancies exceeding 12,000 ft2 (1115 m2) in free area
(3] Where the total area of all floors, including mezzanines, exceeds 24,000 ft2 (2230 m2)

Existing Construction: Sprinklers shall be retrofitted to existing construction where the following applies:

(1) High-rise buildings

[2) For buildings with fire-rated structures where required as per clause 3.12.3.2 (and Table 3.12.3) in this
Standard.

(3) In existing buildings with non-fire-rated structures, automatic sprinkler protection shall be provided
throughout where the building is more than 2 stories in height and the built area exceeds 2,000 m*per
floor.

Water demand: The sprinkler system water dermand shall be calculated in accordance with NFPA

‘Water Supply Requirement for Pipe Schedule Sprinkler Systems

Mo HAZARD Area of Sprinklers Operation Density
m2 ft? mm;/min gpm fft?
1 Light Hazard 139 1500 4.1 01
2 Ordinary Hazard (Group 1) 139 1500 61 015
3 Ordinary Hazard (Group 2) 138 1500 21 02
4 Extra Hazard (Group 1) 232 2500 12.2 03
5 Extra Hazard (Group 2) 232 2500 16.3 04

Why is Sprinkler Design required? To make the
remediation action align with the LABS standard,
and to avoid excessive cost due to failure and
mistake in installation.

©) LABS



Design: Sprinkler System

@ idh
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Occupancy Class II
Classification
Area of application Building A=4800°. Building B=4800m’. Building C=4800m’,

Building D=4800m’, Office = 1722m’, Rear Canteen =2200m’

Flow rate requirement | | + Sprinkler System ( Ordinary Hazard Group 2)

- Density: §.2 mm/min and 140 m2 (Figure 19.3.3.1.1 in NFPA 13)

- Flow rate required for sprinkler= 8.2 mm/min x 140 m2 = 1148 L/min
+ Indoor hvdrants (Table 193 31 7 in NFPATL3)

- Inside hose = 379 L/min
+ Total Flow rate requirement

- Total flow rate= 1148 L/min + 379 L/min= 1527 L/min

Duration of operation 60 mins

Minimum pressure 4.5 bar for indoor hose (LABS Standard 5.5.4.1)
require 0.5 bar (7 PSI) for each sprinkler head (clause 19.3.3.4.3 in NFPAL3)

&l
1ol
<3|

Sprinkler

B2 1
et v XA 000R ®
-~ LR rre svpeanT S | 8
Note : i Jom el
- Finish Good MK and COACH warehouses are equipped &
with sprinklers __|FfE SPRNCLER m
- Total occupants 66 employees = |ARE DETECTIA u

System Design:

* Type of System: Choose the appropriate type of sprinkler system based on the

building’s use, climate, and specific fire risks.

Design Density and Area: Determine the design density (amount of water applied
per unit area) and the area of coverage based on the occupancy classification and
hazard level (e.g., light hazard, ordinary hazard, extra hazard) refer on LABS
Standard 5.3 - NFPA 13.

Basic Requirement for Sprinkler System:

Spacing: Sprinkler heads should be spaced according to LABS Standard 5.3 - NFPA
13 guidelines, which vary based on the type of sprinkler, hazard classification, and
room configuration.

Coverage: Each sprinkler head should cover a specific area, ensuring there are no
gaps in coverage.

Obstructions: Avoid placing sprinkler heads where obstructions might block the
spray pattern, such as beams, shelves, or other structures.

Location: Standard Spray Sprinklers: These are typically installed near the ceiling,
with a deflector distance of 1 to 12 inches (2.5 — 35cm) below the ceiling.

Special Considerations

Ceiling Height: The maximum ceiling height for standard spray sprinklers in light and
ordinary hazard occupancies is 14 feet (4.3 meters). For higher ceilings, extended
coverage sprinklers or other modifications may be necessary.

Obstructions: Proper clearance from obstructions such as beams, lighting fixtures,
and structural elements must be maintained to ensure adequate water distribution.
Sloped Ceilings: For sloped ceilings, special spacing rules apply to ensure adequate
coverage.

Residential Sprinklers: These typically have different spacing requirements. For
example, residential sprinklers may cover up to 144 square feet (13.4 square
meters) per sprinkler with a maximum spacing of 12 feet (3.7 meters) between

heads. @ L_ABS



Combining Sprinkler and Fire Hydrant

Pump Head Sizing:

P = Most remote hose & Most
remote sprinkler pressure + Pipe
friction & Fitting lose + Elevation lose

Wter supply System

Automatic system

v v U v

AUTOMATIC SPRINKLER

N

.

\\

(| EEE,

FIRE PUMPS

)ER STORAGE

Water Storage
Capacity = Pump Flow * Required duration
(Volume) (GPM)
Hazard I
Light Ordinary Extra
30-60 60-90 mins 60-90 mins
mins

@ idh
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H FIRE HOSE REEL
= '
FIRE HYDRANT

533 Water demand: The sprinkler system water demand shall be calculated in accordance with NFPA

5.5.4

Manual System \ 5541

Pump discharge sizing:

Flow rate of sprinkler + Flow hoses
(Depended on number of fire hoses
need to active at the same time)
(*Consider Coverage factors)
Example: 20 sprinklers active at the
same time and 2 hoses. The Min
Flowrate: Q =416 GPM + 100*2 =
616GPM ~ 2332 L/min

5.5.4.2

5.5.4.3

5.5.5

Water Supply Requirement for Pipe Schedule Sprinkler Systems

No HAZARD Area of Sprinklers Operation Density
m? it mm,/min gpm /it
1 Light Hazard 139 1500 4.1 0.1
2 Ordinary Hazard {Group 1) 139 1500 6.1 0.15
3 Ordinary Hazard {Group 2) 139 1500 81 0.2
4 Extra Hazard [Group 1) 132 2500 12.2 0.3
5 Extra Hazard [Group 2] 232 2500 16.3 0.a
Water demand

Flow Pressure: [See NFPA 14 (2019) Section 7.8.] Hydraulically designed standpipe systems shall be designed
to provide the required waterflow rate at a minimum residual pressure of 100 psi (6.9 bar) at the outlet of
the hydraulically most remote 2.5 in. (65 mm) hose connection and 65 psi (4.5 bar) at the outlet of the
hydraulically most remote 1.5in. (40 mm) hose station.

Flow Rates: [See NFPA 14 (2019) Section 7.10]
The maximum flow rate shall be 1000 gpm (3785 L/min) for buildings that are sprinklered throughout, and
1250 gpm (4731 L/min) for buildings that are not sprinklered throughout. The minimum flow rate shall be:

(1) Class | and Class |l systems: 500 gpm (1893 L/min) for the hydraulically most remote standpipe,
through the two most remote 2.5 in. (65 mm) outlets.
{2) Class Il systems: 100 gpm (379 L/min) for the hydraulically most remote hose connection.

Flow Duration. [See NFPA 14 [2019) Section 9.2] The water supply shall be capable of providing the required
demand for at least 30 minutes.

Note: In accordance with NFPA 13 (2022 clause 11.1.6.3.1, where the standpipe water demand is less than
the sprinkler water demand, the water tank size calculated for the sprinkler water supply alone can
accommodate the standpipe system supply with no need for additional water storage.

Installation requirements: The design, installation and maintenance of the standpipe systems shall be in

accordance with NFPA 14, including a minimum pressure of 450 kPa (&5 psi) at the hydraulically most remote
hose connection.

(©)LABS
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Visible Distress in Structural Member - Finding & LABS Requirement

Issue: The factory needs to provide loading maps and maximum capacity for the mezzanine.

LABS Standard

@ idh
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8.5.1

8.5.2

8.5.3

8.5.4

8.5.5

8.5.5.1

8.5.5.2

8.5.5.3

8.5.5.4

If the Preliminary Structural Safety inspectien indicates areas of structural concern, distressed, damaged or
distorted structural members, lack of werifiable documents or other lack of compliance with the
requirements of this Standard, then more detailed structural investigation or assessment shall be required.
A more detailed structural assessment/capacity check shall be performed where this has been identified.
Reasons for this would include apparently non-engineered additions to the original structure, distress or
damage in a structural member which may impact its structural capacity or where the strength of the
original structural material is questionable.

To accomplish this, the Factory Owner shall engage a Qualified Structural Engineering Consultant (QSEC)
that meets the gualifications established by LABS to provide structural advisory services to prepare all
required design confirmation and structural documentation.

If required, the QSEC shall prepare as-built structural decuments as described in Section 8.20.5.

If required, the QSEC shall prepare Factory Safe Load Plans as described in Section 8.10.

If required, the QSEC shall conduct additional detailed structural condition assessments and investigations
to determine the adequacy of specific structural elements, distressed structural members, or other
conditions identified in the Preliminary Structural Safety Inspection.

In this case, the QSEC shall state assumptions regarding the strength and properties of key construction
materials. Unless confirmed otherwise by testing of in-situ conditions in accordance with applicable SNI or
ASTM test procedures, the QSEC shall determine the material properties using Section 7.2.

Where required, for determination of in-situ concrete strength, ACI 214 and 562 shall be used in conjunction
with concrete core tests. Non-destructive methods may be applied where there is documented calibration

of these methods in the relevant country.

For the detailed assessment, all concrete reinforcement shall be determined from use of rebar scanning
equipment.

Where required, for determination of structural steel strength, SN11729-2020 or AISC 360-16 shall be used.

Why is Loading Map Design required? To avoid
any structural safety related issue, such as visible
distress occurred in the future, and to avoid
overloading that can lead to structural failure.

©) LABS



Design: Loading Map

The results of this structural analysis have met the analysis requirements criteria, according to

3 the table which is attached below: )
Nov Members BJ37 Stress Limitation Status
. Ratio
1 | C1:WF-600 WFE00*200%9* 14 +0.898 > 1.0 oK i i i .
2 C2:WF-588 WF5BE*300*10*%16 +0.422 > 1.0 oK BaSIc ReqUIrement for Loadlng Map'
AT umorsora [ tees e [ ox 1. Structure model
W e o R 2. Material properties & loading
TR CRERTORL LA 220 3. The structural capacity adequacy
:&;rEtgz;TE o0 structure according to the running results, the permit ratio/limit is 4. The |0ading map based on ana'ySiS

Note: If the structure is not adequate in serviceability limit (i.e. the
floor shakes when walked on), strengthening must be done

a. Material Volume Weight aCCOrdlneg
—  Reinforced Concrete - 2400 kg/m®
2 - Steel = 7850  kg/m® 4
- soil = ccording to the results of the soil
investigation
b. Material Quality
Concrete f'c = 2490 MPa  (K-300) 4 \
Plain Reinforcing Steel fy = 280 MPa (BJTP-280) o A /
Threaded Reinforcing fy = 420 MPa  (BJTS-4204)
Steel
Steel Profile fy = 245 MPa (S5 400)/BJ37
steel plate (MildSteel)  fy = 245  MPa  [ASTMAS3/ST37) MR NN wWam
Bolts and Nuts fy = 800 MPa  (HTBA325gr.8.8) EREEE GRRER eI
Anchor fy = 240 MPa (ASTMA307) == == == BN mm
c.  Modulus of Elasticity and Shear Modulus N SN I = = ==
- lceSteel Es = 2x10° MPa mEE I
- Concrete Ec Ec = 4700 Vfc Moa SRENEE SEEOEE eSamS [ ] ]
Dead Load EERRNE ORGSR SR ;
Self weight of structure By software (ETABS) 18.0.2 WIEE SIS Em R o
_hg o e y - = HINE NEEEm MEEEm WM Ws
IF Weight of floor and finishing 50 I(g,(m1 BEEOE SRR mEEm "‘\, Eeaie oeaim
IF Weight of plafon 25 Kg/m V1 EEReE aeREEm
IF Weight of ME equi 10 Kg/m? SR C SN, A e mm
i 1
IF Weight of wall i 250 Kg/m SRR MRRm
Live Load BEN R NN
IF Live load elavasi Lantai.2 [1220 Kg/m? i s
Material Properties ]
C1: WF - 600 WFE00*200%9%14 Elevation st * dst L]
- _ *: ®0* i O
C2 - WF-588 WF588*300*10*16 Elevat!on st . dst REMARK SOL(Kg/M | LL(Kz/WF
C3:HBE- 300 WF300*300%12*20 Elevation st * dst FINISH GOODS
B1-B3 HCB00*200%8%13 Elevation st ‘ dst A 385 I
B4: HC250 HC250%125*6%2 Elevation st “ dst ARE
- +1oc+ge - G
SC1:WF 250 WF250%125%6*9 Elevat?on st dst EXPORTLOAD 213 190
PR :CNP200 CNP200*75*20*3.2 Elevation st “dst
-. L3
I.f'% i h CONVEYORLOAD| 1263 185
L Sy
- = i
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Questions?

For further queries, contact: mﬁ

Julius Yahya, Factory Coordinator — yahya@Ilabsinitiative.com
Nasrulloh, Factory Coordinator — nasrulloh@Ilabsinitiative.com

Wirabawa, Country Manager — wirabawa@Iabsinitiative.com



mailto:Nugrahini@labsinitiative.com
mailto:chea@labsinitiative.com
mailto:Wirabawa@labsinitiative.com
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