CLAUSE NO.

TECHNICAL REQUIREMENTS NTPC

1.00.00

TYPE TEST REQUIREMENTS

TYPE TEST REQUIREMENTS
General Requirements

The Contractor shall furnish the type test reports of all type tests as per relevant standards
and codes as well as other specific tests indicated in this specification. A list of such tests are
given for various equipment in table titled 'TYPE TEST REQUIREMENT FOR C&l
SYSTEMS' at the end of this chapter and under the item Special Requirement for Solid State
Equipments/Systems. If the bidder proposes a different standard/code from that indicated at
table 3.00.00, the same is acceptable provided the equivalence of the proposed standard is
established by the bidder. For the balance equipment instrument, type tests may be
conducted as per manufactures standard or if required by relevant standard.

(a) Out of the tests listed, the Bidder/ sub-vendor/ manufacturer is required to conduct
certain type tests specifically for this contract (and witnessed by Employer or his
authorized representative) even if the same had been conducted earlier, as clearly
indicated subsequently against such tests.

(b) For the rest, submission of type test results and certificate shall be acceptable
provided.

i The same has been carried out by the Bidder/ sub-vendor on exactly the same
model /rating of equipment. ( For control valves, this shall be same size, type &
design).

ii. There has been no change in the components from the offered equipment &
tested equipment.

ii. The test has been carried out as per the latest standards along with
amendments as on the date of Bid opening.

(c) In case the approved equipment is different from the one on which the type test had
been conducted earlier or any of the above grounds, then the tests have to be
repeated and the cost of such tests shall be borne by the Bidder/ sub-vendor within
the quoted price and no extra cost will be payable by the Employer on this account.

As mentioned against certain items, the test certificates for some of the items shall be
reviewed and approved by the main Bidder or his authorized representative and the balance
have to be approved by the Employer.

The schedule of conduction of type tests/ submission of reports shall be submitted and
finalized during pre-award discussion.

For the type tests to be conducted, Contractor shall submit detailed test procedure for
approval by Employer. This shall clearly specify test setup, instruments to be used,
procedure, acceptance norms (wherever applicable), recording of different parameters,
interval of recording precautions to be taken etc. for the tests to be carried out.

The Bidder shall indicate in the relevant BPS schedule, the cost of the type test for each item
only for which type tests are to be conducted specifically for this project. The cost shall only
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CLAUSE NO. TECHNICAL REQUIREMENTS (gTPG

be payable after the respective type tests are conducted in presence of authorized
representative of Employer. If a test is waived off, then the cost shall not be payable.

2.00.00 SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTS/ SYSTEMS

The minimum type test reports, over and above the requirements of above clause, which are
to be submitted for each of the major C&I| systems shall be as indicated below:

i) Surge Withstand Capability ( SWC) for Solid State Equipments/ Systems

All solid state systems/ equipments shall be able to withstand the electrical noise
and surges as encountered in actual service conditions and inherent in a power
plant. All the solid state systems/ equipments shall be provided with all required
protections that needs the surge withstand capability as defined in ANSI 37.90.1/
IEEE-472. Hence, all front end cards which receive external signals like Analog
input & output modules, Binary input & output modules etc. including power supply,
data highway, data links shall be provided with protections that meets the surge
withstand capability as defined in ANS| 37.90.1/ IEEE-472. Complete details of the
features incorporated in electronics systems to meet this requirement, the relevant
tests carried out, the test certificates etc. shall be submitted along with the proposal.
As an alternative to above, suitable class of EN 61000-4-12 which is equivalent to
ANSI 37.90.1/ IEEE-472 may also be adopted for SWC test.

ii) Dry Heat test as per IEC-68-2-2 or equivalent.
ii) Damp Heat test as per IEC-68-2-3 or equivalent.
iv)  Vibration test as per IEC-68-2-6 or equivalent.

V) Electrostatic discharge tests as per EN 61000-4-2 or equivalent.
vi)  Radio frequency immunity test as per EN 61000-4-6 or equivalent.

vii)  Electromagnetic Field immunity as per EN 61000-4-3 or equivalent.

Test listed at item no. v, vi, vii, above are applicable for electronic cards only as
defined under item (i) above.

3.00.00 TYPE TEST REQUIREMENT FOR C&I SYSTEMS
Sl. | ltem Test Standard Test To Be | NTPC's Approval
No Requirement Specifically Reg. On Test
5 Conducted Certificate
Col 1| Col 2 Col 3 Col 4 Col 5 Col 6
1 | Elect. | As  per |I1S-1248 | No : Yes
Metering standard
instruments | (col 4) _
. 2 éThermocoupIe Degree  of = 1S-2147 No j No
' protection
] | test [
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- ARACSE R ZXOIONW) L TECHNICAL SPECIFICATION PART-B
"CAIMARR STPPA (2% BOOMW) | SECTION MIBSECTAONIIN" |  pase 2066
despeci ghmld -l-(at xxaoomwll BID DOC NO.: CS-9548/ 9549/ 9566/ TYPE TESTS
STEAM GENERATOR PACKAGE TR ks e

302




g
CLAUSE NO. TECHNICAL REQUIREMENTS (g'rpc
3 |RID As  per IEC-60751 No No
' standard
(col 4)
4 Electronic | As per BS-6447 / No Yes
transmitter | standard IEC-60770
: - (col 4)
5 E/P converter | As per Mfr. No Yes
standard standard
| (col 4) _
6 Instrumentation Cables Twisted & Shielded
-Conductor Resistance VDE-0815 No Yes
- test
- Diameter test  1S-10810 Mo Yes
Tin Coating 1S-8130 No Yes
test (Persul- ;
phate test) :
i ! -Insulation ! Loss of mass I VDE 0472 l No Yes I
Ageing in air | VDE 0472 No Yes
ovens**
Tensile VDE 0472 No Yes
strength and
elongation
test before
and after
- ageing™*
Heatshock  VDE 0472 No
Hot VDE 0472 No
deformation
Shrinkage | VDE 0472 No Yes
Bleeding & ; 1S-10810 No Yes
blooming
-Inner Loss of mass | VDE 0472 No Yes
sheath™** ;
| | Heatshock | VDE 0472 No Yes
: Cold bend/ VDE 0472 No Yes
cold impact
test
— T T 1
Hot VDE 0472 No Yes ]
deformation |
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Shrinkage | VDE 0472 No Yes
- -Outer sheath  Loss of mass | VDE 0472 No Yes
Ageing in air = VDE 0472 Na Yes
ovens™**
Tensile VDE 0472 No Yes
strength and
- elongation ;
“test  before |
: and after
- ageing** :
| Heatshock | VDE 0472 No Yes
Hot VDE 0472 No Yes
deformation
Shrinkage | VDE 0472 No Yes
Bleeding & 1S-10810 No Yes
blooming :
Colour - 1S-5831 NG Yes
fastnessto
water
Cold bend/ VDE-0472 No Yes
- cold impact :
test
Oxygen ASTMD- No Yes
index test 2863
Smoke ASTMD- No Yes
: Density Test | 2843 :
| Acid  gas | IEC-60754-1 No i Yes
| generation |
| test
illers - Oxygen - ASTMD- No Yes
f | index test - 2863 !
Acid  gas IEC-60754-1 No Yes
. generation
| test
-AL-MYLAR  Continuity No Yes
shield test
 Shield No Yes
 thickness
E Overlap test No Yes
-Over all cable | Flammability | IEEE 383 No Yes i
Test [
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Swedish SEN No Yes
Chimney 4241475
Test
~Noise . IEEE Trans- No Yes
 interference .~ actions
Dimensional 1S 10810 No Yes
checks
Crosstalk  VDE-0472 No Yes
| Mutual VDE-0472 No Yes
- capacitance
HV test VDE-0815 No Yes
Drain  wire Mo Yes
. continuity .
* For Drain wire only :
- **These tests shall be carried out as per VDE0207 Part 6 & ASTMD-2116 for
_ - TEFLON insulated & outer sheathed cables
] *"*Applicable for armoured cables only i
7 DC Power Supply System
The Type Test reports for offered rectifier module and the controller module
irespective of the rectifier bank shall be acceptable
Degree of | 1S-13947 No Yes
Protection or
equivalent
Dry Heat Test | IEC-68-2-2 No Yes
or
equivalent
X |
Damp  Heat | |[EC-68-2-3 No Yes
test or equivalent
Vibration test | IEC68-2-6 : No Yes
or |
equivalent |
. Electromagnet ; EN 61000- No Yes
ic field | 4-3 or
immunity equivalent
. Radio EN-61000- No Yes
i frequency 4-3 or
| immunity test | equivalent
Electrostatic ~ EN 61000- No Yes
- discharge test | 4-2 or
equivalent
| | | -
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Surge ANSI No Yes
¢ Withstand $ 37.90.1/
: Capability( - IEEE-
. SWC) i 472 EN
61000-4-12
8 Battery As  per  1S-10918 No Yes
: standard
9 | Voltage Over Load Approved No Yes
: - Stabiliser Test procedure
Temp rise test Approved No Yes
without procedure
; redundant
fans
Input voltage Approved No Yes
. variation test  procedure
10 | DDCMIS
BMS : Safety VDEOQ116 No Yes
- requirements ~ Sec 8.7 :
11 Conductivity Degree of | 1S-2147 No | No
Type Level | protection test | |
- Switch
] 12 | Local Gauges | Degree of | 1S-2147 iNo iNo
‘ protection test ‘
13 Process - Degree of 1S-2147 No No
actuated protection test | ' [
Switches ‘ | |
14 | Control Valves = CV test ISAT75.02 No Yes
15 : PLCs  As per IEC 1131 No No
. standard ;
16 LIE/LIR Degree  of 1S-2147 No Yes
i - protection test
:17  Flue gas 02 Degree of 15-2147 No Yes
analyser, protection test
other Flue
- Gas analysers
18 Flow Nozzle Calibraion  ASMEPTC No Yes
¢ Orifice plates ' BS 1042
Note:
Type Tests are to be conducted only for the items, which are being supplied as a part of this
Package.
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CLAUSE NO.
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9.00.00 CONTROL AND INSTRUMENTATION FOR PLANT AUXILIARY SYSTEMS
9.01.00 Instrumentation and Control System with interlocks, protection and annunciation of the
mechanical common auxiliary systems as mentioned below shall be provided. All necessary
equipments/system for control, monitoring and operations of the plants as well as the
incomers and bus couplers shall be provided.
9.02.00 For certain plants, facility for control from DDCMIS shall be provided as mentioned below:
Si No Auxiliary Plant Control System Connectivity/operation
< y . Dual two way Ethernet
01 Aum_llary Boiler (if Independer!t control connectivity to Station
applicable) system in SG-C&l L AN fog inlairaRton
hardware
02 Fuel Oil Pressurization/ | Independent control Dual twr:n i Ethe_r e
Heatina Svst FOPH tem in SG-C&I based connectivity to station LAN
S el ( : ) | system in SG- a3€d | for information and control.
& Fuel oil unloading | Hardware. I/O count for Local
system Fuel oil unloading : :
Y ; operation of Fuel oil
system is 200 binary and Handlina S
20 analogs. andiing Syslem
through GIU.
03 Mill  Reject System | SG C&| Based Control | Graphical interface unit
(Unitised System) System from Control | (GIU) based local
Room operation apart from CCR.
04 Air Compressor System | If the controller is integral | Two way Ethernet
including Air- | to  compressor, then | Connectivity to SG-C&I for
Compressors of  Mill | Microprocessor/ PLC | information and overall
Reject System based contiol system | Control of Air
along with suitable | Compressors. (Applicable
operator interface as per | only for compressors with
vendor's practice for | integral controllers)
individual Air
compressors control.
If the controller for
individual compressors is
not integral to
compressor then control
shall be through SG-C&lI
For both the cases, over
all Control shall be
through SG-C&l
05 LP Dosing and Oxy- | Control from BOP-C&l
genated treatment under Station C&l
package(in Employer's
scope).
08 Equipment Cooling | Control from BOP-C&l
Water System under Station C&l
Package
PART-A
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CLAUSE NO. SCOPE OF SUPPLY & SERVICES NTPC

Sl no | ltem name Unit DDCMIS BASED Remarks

23 Programming Nos. 1 in CER, - If system
station One n documentation

Programmer facitliy is not part

Room of this station,
separate
workstations
shall be provided
for the same.

24 Information  Work | Nos. 2 i 1™ * The function of
Stations (only for Information
Alternative 2) Wokstations can

be merged with
each of the OWS

25 Large Video | Nos. NIL NIL NIL
Screens(LVS)

26 Work Station for | Nos. 3 NIL NIL Including that for
LVS flame camera.

27 Suitable redundant | sets 1 1 1 Each set will
interfaces and include
redundant links for components  for
connectivity respective
between Unit LAN, remote /0 &
stationwide  LAN, FGs.
and DDCMIS sub
systems, unit /
station PLCs, PC
stations, PADO,

Remote Service
Centre as
applicable _

28 Control System | Nos. 2 1 1 This item is not
Programming required in case
device including not applicable.
EPROM
Writer/eraser eic.

(if applicable.)

29 Data On as | On as | On as
Communication required required required
System basis. basis. basis.

210 Remote Service On as
centre hardware required

basis.

21 Graphical Interface | Nos 1noforlocal | 1T no In

Unit (10") operation of | Fuel Oil
Mill  Reject | Unloading
system station for
(unitised local
part) operation

3 Printers

31 Laser jet colour 1 1 1
printer (A4 size)

LARA SUPER THERMAL POWER PROJECT TECHNICAL SPECIFICATION PART-A
{2x BOOMW) SECTION-VI SUB-SECTION-AII:C PAGE 10 OF 13
STEAM GENERATOR PACKAGE BID DOC.NO:C5-9548-102-2 APPENDIX -1

308




OMA V4 LUS L00—V—10d—S0+—8556 \MN099*E— ddLISHIVB\SW0d\'0 FW¥N 3114 avO

g <IN A8 Q3uvA0
L 00-V-10d- €01/10L-0000 NOIlLdI¥DsS3Q
o o Howv| wo | o 3 W, -
ON ‘A3 ON oM@ | 3OS 3zis | 3wva | adav O3HO [N9IS3a|NMvaa ON'A3Y|
INVHOVIA NOLLYHNOIINOD sososz T 3nssi 1sud | v
(SINOAaa) W3LSAS NOILYWHOANI ANV
ONIHOLINOW TTOYHLNOD V1LI9Ia a3Lngldlsida L
JFOWVMOVd DL/ DS
103rodd 43Mod TVIWHIHL TVOIdAL 1930054
NOISIAIQ ONRIINIONI
(3SI4HILNS VIONI 50 *LA0D V) SN000 NOLLD3S8NS M3 ‘LNGNGMINGIY NOLVIS NINMYE00Hd GIIWIFQ N0 JALVOIONI KINO §I HOLDIS L b
all OdiIN “(‘dAL) FONVHOX3 TWNOIS QIMIMANYH '€
"ONIINOMO TYNOLLONNS ¥0J 600-¥—I0d—Z0L—09Z0 'ON 'S80 ¥3:3Y SIINIGYD WILSAS TOMINGD ‘T
[AINO I504uNd Y3aNIL H04] "03dS WOINHOAL 40 8—14¥d OL I-XIONIdd¥ ONV 8—L¥Vd ‘IA NOLO3S 'SINOGG NOLLDISENS ¥343¥ ‘SIULNVNO LOVMINGD ¥04 °L
SuINvINE 15VNOD -
¥3dWvg -
SdANd /3NIVA Q3SIHOLOW ndny SU so/L  S3%W) ?.Muo.w«zqz 2
/SH0LON aamod } zok;m..m_zm _ﬂ_ 5
WO NOLVIS 40 1avd () _% 8ar o _ ﬂ ,le
| SET | [ M_E:mzs._.— n_.ﬁ.—__xomoa__m_,#oo.___m_,.zuo.__
25
ONITeNGD
oo >¢« w_.f
g
3d0JS SM3A0TINA SMALSAS ¥3HIO oL w
¥0 SHOLOVAINGD N _ _ mm
N3LSAS SLINIBYD AV13Y L 3 NI 8 ¥ 2 T 7 ¥V H S ¥4 ¥ N
OL STVNOIS S=32U0N 2
@ s 3w —s) Z
- ' "' "wow - - - T o RN N R I|I|I_IN\ ______ ]
IAVIS OL } u |__| |_ m._sz |_ _l STINAON _ 8
- @ | e-3ioN 335) —| E \ _ _ \_ o/i E o ! m
WALSAS ; . I I
HOOTD H3LSVAY TINOIS “HONAS 3MUL "dML | e _ _ _ o oo < . ._ < _ i > 3°
INVONNOR [ 755 ] | sna o/ n_:omo I I sna o\_ n_:omo _ (dAL) s dno¥s. | mm
TGS T ONISINONHINAS | o/ O| NOILONNA] | o 2| NOILONN) sna o/l 10| NOILONNA | g
INISINOMHONAS 3NLL TVOIdAL L SHITIOMINOOL = TVOIdAL | | _SHSTIONINOOL - VOIdAL | FM.nguolm_Eobll _IVOIdAL_ _| 3
P INIL TYNNALX3 . 2
p S n 8 W 3 L S A S N | ¥V W I N Vv a 3/ ¥ o
Y Y O ININZNIND3Y D3JS ONLIIN QUVONVIS saHolowvainod | |_uH __________ _won 38 | |
SRS | =5t = ] o e -
......... 00 38 NYO 00 T
— I—|..H V TIVAL 3uId ! ®‘ 3
: _ ZI0 % 110-Y-I0d—L0L—09Z0 ‘ON "¥a 343y FUINGD 30A
N1 30M NOIVIS
®. _ "7 .1 013 NV1 LINN_‘SNOLLVLSHHOM -¥3S 2AON3 | g D _ mm
SY3IAM3S 'SLINIGVO SIdIAH S NOLNUINGD N 5
OL AVMILYD . — . — .NOUVIS_HINNVHOOUd v
(#—310N 335)
. ALTNIOVA NOUVINIANOOQ % ONINWVYOOMd WaLsrs | i
N \ Hw._ﬂu:a& sv) sna Eﬁwfm\ NY1/SL3NIBYD SIdINA ,2 — :|Hm>ﬂo¢5|oo or T ] 9
. r 1
aa [ _ | _ _ _ m
ooo 000
O D (NOLO3S LnOMvda) - ooo e
SUAININD SUAININA HS30 IRUNOS ooo [ ] | m
NOLLYLSYNOM S,1I HLM dn->ava (da) HOIVOIONI  10ainop  NOUviS &4 - e
0advd SNOUVLSYHOM SNI30S 03IA 30MV1 SO0 L e R | i

309

‘uoissiuIed USUM Y} oYM subew Aup Aq peonpoides eq | juswnoop siyy jo Jod oN
‘L7 NOILVHOJNO0D HIMOd TWANIHL TYNOIWLYN Jo Auedoud 8y} si juswnaop siyL




z J0 L-HS
610-V-10d-G0#-0000

"ON_*A3Y ik

SLHN

A QIuYFI0

IVIS alvad

‘oua Ude¥

"HOYY

2 o

L

WILSAS AlddNS H€3aMOd D0 A ¥Z J04 JNIHOS

0BT

FliL

FOVAOVd %0-0S €O

123rodd ¥3mod J{EEMIL IVOIdAL

( 3SdYILNG VIONI 40 "LAOD Y )

a3LinrT OdAN

12300 .__ | |

R (TR [ ST | TN, (oo

1

_

_

| ”

| |
{

|

_

i

‘OHHD

NOIlLdIYDS3A

NOISIQ [ NMYHd

o AT)

NSS! 1SH Y

v 4

[AING 3S0dund B3IONIL HO4|

(TvoiddL) avol ol

|

4OLY10S!E f
RRE] muq

i
/|
|
!

Pt s P

(sikg)
SHIMOLNDA |
HATYEH AMILLYE I

| o |
"y ) I z-8020
_ uf 135S
| -
= _u_} - FUNCIECTE SR T S sy | i A e S o~ _
_.#'w.? + — AI..II\ e - 7 |
TR = . LR SR L iy oy gam = 23 Jorms P ]
e _
i
NS0T AM3Livd |
Nid HINIMLS {
Nid M3MLS = HiM 3504 ]
HUM- 3504 [
|
Ll —p || . o .
AMALIYVE A ¥2 {
o S o e s e e 5 J
+ - | + -
TR et bt . ﬁ H3TOHINGD _}-— — — -
B B E m =Lty 1—AvHuy _ D ﬁ
At HILUD3H AYZ WIHIDTE T |~ 3 e
ﬁ 4 _ (MM £) (Fum €} .ﬁ m _
S .\ T=A1ddns 3SyHd € I—ATddNS 35vHd © _

— TH 0§ J7 ASLY

AL

IH 08 IV Asit

i NOILLVHODI[ANOD LIS OML
gont ) e R e

1-8090 _

e |

oA +

[ ———— e e ]

e

L AvHYY

43411338 ArZ

{3am ) _
Z=A7ddNS 35YHd €
IH 0% OV AGLY _

m

|| g N
g is:i!uz e ks
20907 JM31IVE
Nid ¥INMLS
Mid HINMLS = HUM 3snd
HiM 3sn4d
. o] Db
- AH3LIYE A ¥T
%
| 25
Fori s v ey e ]
hﬂu@t .D
NAaoN
TS A3 L—AvHNY
UIANLOTE AT
(3um €} F
L—A1ddNS 3SvHd €
IH 05 OV ASL¥F _

,,_P_H_L
_
|

T
|
SSN

P W Jo Jod oN

'mmmmmmmﬁmwwwmqwm

g .y

uomsiuted USTIUM B oYM Subew AuD Kq p

310




+ 40 L HS
¥V | 120—-Y—-10d—20Ll/101L—0000 | . 04 |
ON "A3Y “ON ‘54 IS 3zis ® YIAOTIAI
NYHOVIQ ONINEVO NOILVINIWNHELSNI AG MILSAS ®
JOVMOVd 9S . i
103r08d ¥3MOd TYWY3HL VOIdAL o I
( 35S s 50 aMEaA0D ¥ )
a3dgLini1T Od.LN Jd.N _
L Lh 1P ke SHNN 1Hos — —(X)— ®
S318V0 ONLVSNIJWOD — @0
JUAp— 3400S SHOLOVINOO NI STIBV0  ~€
va |Oddy | HOWY] w3 | 0 | 3 | W [ NOISIGNMRG NOILdI¥NOS3Q ._m.n_ uaooermwmm“usmuMzwﬂﬂwr ._
[\uluw/ ﬁ v 3d00S SHIA0TENI —— @
NW m. m _;O Z S3INHA/S30IAIA ucm%(%m.nom._mw
NILISAS TOHINOD S, M3IAOTdWNI NI d3sn
S32IAIA/SININNYLSNI S, HOLOVHINOD
HOLIVHINOD
40 SI3NIEVD
MOLIVHINGD /WALSAS  0HINCD
40 (s)i3Nevd
T0YINOD
® ® 7
3 - €
5 ® © o [er/an/an]
+ 80 | haeon | | st 41 aawnon | L+ & ] ©
® ar | | wna wNa ar ©®
ﬁuwhhqwn o 00 ﬁﬁwhh_“ﬁ“ . 20W/doms/ (s0/L ‘saly
avaH avaH NYHL ¥3HLO) ¥OLOVHINOO A8

HOLOWHINGD A8 wu.hn__._oo.o:m_m_:h_

; YOLOVHINGD A8 5,014

WILSAS T0YINOD S,HOLOVHINOD NI d4SN

SHILLINSNVYL dW3L ANV STTdNOOOWHIHL % dld S, J0LOVILINOD

S3IDIA3A QIINNOW 07314

3d00S JOLOVHLINOD NI STOHLINOOD
ANV S30IA3AQ/SININNYLSNI HL08

‘uoissiwiad UslLM BU} INoylm supaw Aup Aq paonposdas eq (M juswinoop siy} jo ubd oN
an zoz_éh.vo YIMOd TYAMIHL TYNOILYN j0 Auedoid ayy s ﬂ.aoou StyL

STl




¥ 40 T HS

v LZ0—VY—10d4—20l/1L0L—0000| sw v

‘ON “A3Y ‘ON "DHa ERL 3zIs

AVHOVIQ ONIMEVD NOILVININNMISNI L.

JOVMOVd OS
LOAr0odd 94aM0d TVWIHHL TVOIdAL

NOISIAI] ONTHIANIDNT

HOLOVHLNOD

40 S13NIEYD
JOHINOD

¢ igNI 40 vl

all 9diN 9d.iN SINM 1405 — +—X)—
P STIBYD ONILVSNIdHWOD — BB 510010
3d00S SMOLOVMINOD NI SIEBVD —€ F1SVI

JRp— 3d00S SH3A0TW3 NI STEVD  —1

- - - N 18YINddY HIAJHIHM ——  »

30 [Qddv| HOWY| m | 0 | 3 | W [ONHO |NOIS3qINMVEQ NOILdI¥IS3Q 2 3d00S SAMOTAMI —— (D)

¥

S310ON

STYNOIS sn8

SNLVIS /WYY
404 STWNOIS SNE #® M/H

Y3HIO SV TIIM sv
SHIDYVYHO A ¥2

©

@zc_._.omm
ANOMYHQ
“TONI a2N

NO "013
5037 ‘sad

013 STYNOIS SNIVIS /WEVIV ONIANTONI STYNOIS

OSIN 43H1O0 ANV S30IA3Ad JIINNOW MS3A T0dINOD

@mu._mz_me_.v

S,43A07dW3
mﬁ mr O,
3
H1NX H1WX
dN3L HLNX HINX dW3L _ n ar
3LNNOW <W3L dW3l || A3LNNOW
ar || wna vNa ar e
YINX dW3L ) HINX dW3L
Q3LNNOW <] k=1 QILNNOW
avaH avaH
YOLOVYINOGD A8 SITdNOO0MH3HL 7 _ YOLOVHINGD A8 5,01

WILSAS TOHINOD S, d3A0TdNT NI d3sn
SHILLINSNVYL dN3L NV STTdNOOONWHIHL % dld S, d0LOVHLINOD

‘uoissiwied UBlUM BY} JNOYpm supbasw Aup Aq peonposdes aq | juswnoop siy} jo ppd o
"AL7 NOILYYOdH0D ¥3IMOd TYWYIHL IWNOILYN jo Auedosd ayy si juswndop siyj

312



ON A3

¥ 0 ¢ HS

1 Z0—=Y—~10d—201/101L=0000

‘ON "9Ha

SIN
IWOS

12l
3z1s

AVHOVIA ONIMEYO NOILVINIWNHLISNI -_

JOVHOVd  OS

103rodd d43M0Od TVNAIHL TVOIdAL

NOIFIAJG ONTHXENIONT

( WIONI 30 ¥ un-hz
a3LinI1T Od.LN Hhpe
. A8 QIVA1D
vg .mn_ni\, m| oo [ 3] W [0 Nos3omvig NOILdI¥Os3a 2
\

ol b

SHNM L1405 — —(X)—

SANBYI ONILYSNIANOD — 29
3d02S S HOLOVHINGD NI STavd  ~¢
34005 S.H3A0T4NI NI sTEVD -
IEvOnddy HIAJYIHM ——

3d02s SHIAOTINI - (D)

S31ON

34035 S HOLIVHINGD
NI SOV0T ¥ d3HIO

015 S¥3INIEd
'SMO 3NN WILSAS
IWH 5 SHOLIVHINGD

L3NV

WALSAS ONIMIIA
IV ® IovNEN

._m_z_m.ﬁu
YALTNOUAD DNLSNOTY

© &
D

Q.U L1INIEVD _
SYINNYIS IWY14

3d0as
S, MOLOVHELNDD NI S3IXO0B/SLI3NIEYD
/51INVd NOILNBIYLSIE AddnS H3mod

 Ga

5gadv

d03S SHINOTINI NI Sdn

WALSAS SMOLOVMINOD 40 SI3NIEVD
SI0IAIC/STINVS VOO /NIULSAS TOUINOD
¥3HLO ANV OL S,4OLOVHINGD OL
34005 33005
] mmu
5,020

SIUILLVE OGNV SHIOYVYHD
AlddNS ¥3M0d JUA +2

..cowwm_EEn Ua)ilm 3Ul INoylim mcomE Ado ma... nou:UoL_mE 3q _.__;. ..H..cmE:ooo siuy 4o tcm ON
aln zo_Em_oto HIMOd TWAHIHL TYNOILYN Jo Apadoud sy} st E&_dou syl

313




OMAVIZTO-Y=10d—20 1 —0000\MNOFIXE VUNSNYEVI HIMONNG “TAVN 313 av3 : |

: . “ : - : 18 GwIn | 1 _
v 220-¥110d-101-0000 _ o _ — _ NOlLdisas30 S
‘N A _ . o cowa | awos | sms e |adhy [T 0 D T Y o rmﬁ\o wensa . . oH'A3Y
| . sovosz) Al\| _ '3 %% . NSS! L5H12 Y.
(39NVD IYNSSIYd HO) | ﬁ _ I — 4 _ - _
WOV NOLLYTIVLSN INBWARLSN] wwl | booe
- T {@9owiovd 9s) |
- LO3roYd mm_...c__,,On_ IVNEIHL TVOIdAL [ .
" ROTSIAId SNABANIONS T " U0 TOHYSS ININAHLSI MOTIE QLUK Temve) | (INIOJ 30UNOS LHIMABLSHE MOT38 (AINNOH 357WD)
G e s imio ) (S| e e o) e eetre
(et lhdp et ] _ o . NOINAITE
spmge el RES | D
: . —— r
_> zo 3504¥Nd mmazm; JO4 | _ R :

AYYTHVD

_H . FUEIN /MR OF XOMddY 3d07S 4 9

) _ ) © O OWH ¥ ¥0 Jnwid ¥O
TANKVHO .Y NO a3Lxnon 38 T U u&n_ L NG BE:O: 3d L1ON TWHS. S39va %
' _ A2S BN /€ 40 38 TYHS SONLLLL
™ Qz SHidid 3TN SHOLL 8 30UN0S SIVNIS SV 3N/ YIN0E Hod

g T gNELYIUIAILS: IYOINHAIL
y_tﬂumgmmmcd uu_ﬁﬂzu gé§g§§2>mumz:5m;.n
«
_.

AW/ CYvon
LNINNULSNI
W0 40
avareng

©fLL-9LB-ISNY DL WHLINOD TWHS SONLIL Q3QvIEHL/G3013M "SHOWYOLIIDIdS
. Hid 5Y 38 TiHS n.u.—mﬂ o L 4O ONLLYY ANY. NOUWILHOICS TWIRALVAL 3HL
. . NOLLYOUEISAS “WOWHOAL H3d SY 30 TVHS NEuIH
nu._.m_._ w( N;Enuz 8. mLE uﬂ.—ﬁmz_*ho ON m.__..ﬂ.Iom .DZ( za_.h*o_..nn.umm TTHYELYN 3HL

CLMSYAL'SS 918 INTVAY NOUYTIOS! | 2L

T (nara D EMOKOVIHGvG |9

T 3aLod AS /el | st

P

3ANL ALS. KOH - INCHHO /L [ pL

o | ALY 0S| T4 | (104 30un0S INGHNUISNI JACEY (HLINAOK 30VG)

0 T oo | “TIN0S_ATOIT

QY O0FTUHG JONYd ISHY 4 SQ00T ONN8 T/) SR
: ) © NOHdAS'S5 9 )"0t

NOIKN 3did /S / 2/ e B amwis T

I HVAD

usisSitiad UK SY) progps suosw Auo A9 pasaposdal 3q qe WAWNS0p M3 je yod oy

“dvd soy Ul ¥/5 £ /1|8 | o o aod
“31ddM [BLS MOTTV/NOSHYD |- v L L bemnaisy

(HMSN . &/C / 271 X AS SdN F/E / /L |
CINNA 30010 NS/ / /L |

z
9

"33 w03 Ms /e /2| OO~ 330
.
)
z

R YENE O 57 : () :
ISHI oMY AS /b X 1 7 /T | ® 1 mw ©

. ....;m._.+n.uﬁ‘ -+ :

INVA mg\e,.ﬂ_wm 0 MS A/ w/e/T/ : “ w m /ﬂmu mor\ 110

2_52._ 40 TwdIN (NINFHIROIY mmmSE wid ) | . : J : 1 i
_2.@_ 2\% o HOS SdN .t {.n u} e P i

v : ON . . :
ua . - i
iy . voLyolan HOLYOIGHL ! HoLr

314

0L HOUYHOHY0D H3M0d WMNGIHL TWNOULYN jo Apedesd sy 51 Jusiinaep spgl

wﬂmmmu._.mz md_.._.w_..u w0 . “SEDId : 5538




o\___o <z35|< _o.“_ 201~ occc/ricmmxwém:%z%x HIMONN'G “3MVN_ 374 Qv { .
N ) AR QYT _ .
MND.Q_O&-_‘OTOQOO e Vrl‘ T HolLdlyos53Q
HoWv | WD o 3 I TR A
ON "2HO ITFo5 715 Vg | ad ONHT [NOIS30 HIAY¥E QHATY
7 (SVO ANV KLY "SOIAMIS LSNI) . ELL o _ﬁ =i i wss lsud | Y
NSNWL 0/ SS3Yd ONISN INIWIUNSYIY TUNSSNd) v
P PVEOVIA NOILY TIVLSNI LINGWNYLSN| Tt ;
: ~ (3owiovd 98) | :
kom_._,omn_ HIMO TYWHIHL IVOIdAL — ‘ _
. o um_&ﬁmﬁﬂ%ﬁbﬁmﬁs v) Sain megry T INI0Z J08T0S IRIANELSRT JAOEY O3INNOH HILLHSHVIL
) . - 1 S TREFIUNGTIN FANETINT RIS S AT
@ QM&M@% %un. A m,mm _ E et i NOIVATS TRSRIUS 3 TSS IS U T3S LT
2Ll : e HOTTVAT 13
TSI : o 7
_>._zo 3S0d¥Nd ¥3AN3L ¥O4 _ T ]
3 _ OMI SSI00¥d NOWS i 1l f 2
FTNOAL YEO—V~I0d~101-0000 ‘0N ‘OO 11 NHOHS SY SHILIVIOY 30und i OH3 AN3rnRISH oL Aru/( e
.-(-._.Q_Zn—.- ONISN H30Y3H SHUL WOUJ Q3ddvl 38 TMIS 3NN LHIMNELISN HOY3 U0d 1 @
- HiY 308Nd UV 39UNd SHIMINGIY 3UNSOTOHI Y3LUMSHNYUL HOwW3 NI XIWH 38 TR i i
mmohﬁsuuc mw._..___...- uiv t..(az:omx NS (BM.L) HIOY3H MY ININNHLSHE HOMROD 5 ”L i -

© . "BZO-Y¥-H0d— L0V ~U000ON DU HIOHN 530N 335 I

- NOINA 38nL 'S'S LT/b % ¥/e

T

*SOHLLY Tiavans HIUA ON3 H3IHlo w (3ais |,
25 Ul _HIVh F50H FIQCTY |
DR 38NL S5 faz
ST T o 1D () MAN LZ/L |6t
3did 15 BEIWYAS BN T/ ey
T HONWEE MS.Z/LWMS.¥/T |11
DN LOINOOSKD XOINO | el
INTVA AVM ¥ MS ¥/T |5
IOHNYN IAWA Z |41
NOINA 3dtd /€ |51
oI 3NTYA € 2L
- yaldoay 380l .Z/4 |11
m SSOND VND3 SV/$I MS /€ |0
St dvd Sv/$0 (A)MdN 4/ | e
H.E: duE ADTIV/HOBHYD 08 HIS SdN .¢+/E | 0
s Ji1L W03 MS WL e
L TN BY/50 A...Fz F/C RS SIN ¥/E | g
SR f ' 3did SdN KL} e
- IATYA FLYO/WTA 80D MS /T
e ) grosn (T | ¢
: 3L r0 - LY3SNI ONIDNGRY L¥/T oL BxEm | g
T T qaid Navi STH RN Sov X Tr |
: NOUJMOS3a il

“SHOLWYONINNOO3Y S H3UNLIVANKHY il
E.F _t.us z_ ONidFIA uz_xwuz_u..ﬁ aIYIIQ OMBNG C3STVHL 38 TiM 03
CETOANYA 3ATVA 0L 103dS3YH. HUM SYILUNSNYHL 3HL 40 NOUVINIRO 10WX3 JHL ¥

.bE\EE 05 “XOHddv 38 TWHS 3did 3NN SHL 4O TYINOZINOH SHL M 34008 3L Y
ma..o_._.e.osﬁ&m .__‘6_—20&. Y3d.S¥ 3NOG 38 TIWHS SHOUAINNOD NMUG 3NN 35NN 2

NOLLIIHNAD
iy 30lnd

QN3 ININOMISHE OL

ﬁ@ r

H 00GL NI

NOUvATT (a)

T4 Lang ==

FUIHSSCHLY
OL H3d0

HALIFSK

RS/ dd

HOWH/IUNSUIONT
IHIRNULSHI

uoicsiwiad USTM B4 oM moaw fun Ky penrpasdal 3q g juswmoop sy je pod o

O HOUYHOZYOD H3IA0L RMNIHL TWHOWwH 1o Auadeid auyy £ juawn

B e Lot Ay S——

21
Ot




TerEar) | TTLE BHEL DOCUMENTS NO.: PE-TS-395-160-A001
TECHNICAL SPECIFICATION FOR  |voLumE I1-B
H”[l MILL REJECT HANDLING SYSTEM SECTION D
REV. NO. 00 I DATE: 04/10/2013
Page
VOLUME - Il B
SECTION-D
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1.0

2.0

3.0

3.1

3.2

3.3

3.4

3.5

GENERAL

This standard specification covers the design, material of construction,
features, manufacture, inspection & testing at VENDOR'’S and/or his sub-
vendors’ works, suitable painting and packing requirements of air receiver

CODES & STANDARDS

As far as possible, the design, manufacture and performance of air
receivers shall be in accordance with the Ilatest applicable
Indian/British/American/DIN standards.

The latest editions of the following shall be followed in particular:
IS: 2825 — Code for unfired pressure vessels

ASME - Section-VIII, Division-1

BS — 487-Fusion welded steel air receivers

IS: 7938 — Air receivers for compressed air installation

The materials of the various components shall conform to applicable
IS/BS/ASTM/DIN standards.

DESIGN AND CONSTRUCTION

The air receivers shall be vertical self-supporting cylindrical vessels with
supporting stands for resting on the civil foundation.

Other design parameters and design internal pressure of the receiver shall
be as per the data specification sheet, if any, enclosed. The receiver shall
be designed as per I1S:7938.

Receivers shall be of welded construction with a minimum number of
joints. Longitudinal seams in adjacent section of shell shall not be in the
same line.

Receivers shall be provided with gasket inspection openings. Receivers
below 500 mm diameter shall have at least two inspection holes. For
receivers of larger diameter, manhole of minimum 450 mm diameter shall
be provided. These openings shall be placed as far as possible from any
welded seam and in no instance shall pierce any seam.

All welding shall be performed in accordance with relevant codes. Filler

material that will deposit weld metal with a composition and structure as

near as that of the material being welded shall be used. All welding

electrodes shall be got approved by the Owner. The electrodes shall be
BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P. - 201301
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3.6

3.7

3.8

3.9

dried in ovens immediately before use to ensure freedom from porosity.
All the circumferential and longitudinal butt welds of the air receiver shall
be subjected to spot radiography. Tee joints and dished welding shall be
subjected to 100% radiography.

All other welding on the air receiver, including filet weld and nozzle
connection shall be DP tested as per IS: 2825 (Para 8.7.11).

Each finished receiver complete with all welded attachments shall be
hydraulically tested at 150% of the design pressure. The test pressure
shall be maintained for at least 30 minutes. All joints shall be gentle
hammered during the test.

Receivers shall be provided with relief valve of the capacity and set
pressure of the same at least 10% above working pressure. The spring in
the relief valve in service for pressure up to and including 250 psi shall not
be reset for any pressure more than 10% above or below the design set
pressure. For higher pressures, the spring shall not be reset for any
pressure more or below 5% design set pressure.

Each air receiver shall be complete with drain connection of 25 mm NB
with a trap station consisting of a trap, strainer, isolation and bypass
valves.

3.10 The receiver shall be provided with necessary number of nozzles. The

orientation of the nozzles shall be subjected to the approval of the Owner.

3.11 Local instruments like pressure gauge, switch and temp. gauge of suitable

range shall be supplied. Please refer specification for conveying air
compressor for other instrumentation required.

3.12 The vendor will have all welding procedures & welders qualified in

accordance with the relevant codes prior to commencing any welding at
the works. These tests shall be witnessed by customer/client
representative.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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1.0.0

2.0.0

GENERAL

This specification covers the design, manufacture, assembly, inspection and
testing at manufacturer’s and/or his sub-constructor's works of hand operated

chain pulley block.

CODES AND STANDARDS
The design, manufacture, inspection and testing and performance of hand

operated chain pulley blocks shall confirm to latest editions of the following

standards: -
a) 1S: 3832 Specification for hand operated chain pulley block
b) 1S 807: Codes of Practice for Design, Manufacture, Erection and
Testing (Structural Portion) of cranes and hoists
c) IS: 3109(Part Il)  Calibrated load chain for pulley blocks and other lifting
appliances
d) IS: 2429(Part 11) Calibrated hand chain for pulley blocks and other lifting
appliances
e) IS: 4460 Method for rating of machine cut spur and helical gears
f) Material Specification IS or approved
3.0.0 EQUPIMENT
3.1.0 CHAIN PULLEY BLOCK
The block shall be so designed that all components shall withstand without
failure, an application to the block of a load equal to at least four times the
working load limit.
3.1.1 Frame

Frame shall be robust in design and of welded construction. The frame shall
be selected in such a way that head room requirement is minimum. Frame
shall maintain alignment under all expected conditions of services.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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3.1.2

3.1.3

3.14

3.1.5

3.1.6

3.1.7

Chain

The load chain shall be electrically welded, accurately calibrated, and pitched
arid polished conforming to IS: 6216 Grade 80 as specified in data sheet ‘A’.
The hand chain shall also be electrically welded, calibrated, pitched and
polished and shall conform to IS: 2429 (Part Il) grade 30. The length of chain
and link dimension shall be as per IS: 3832.

Hook

The forged hook shall be properly heat-treated and so designed that in loaded
condition, it is free to swivel without twisting the load chain.

Reduction Gear

The reduction gear shall be spur or worm/worm wheel type. The spur gear
and worm shall be of high-grade carbon steel and heat treated. The worm
wheel shall be of bronze. A detachable steel cover shall be provided for total
enclosure of the gear train and ample lubrication to be provided.

Brakes

Brakes shall be of screw friction disc type self-actuating or any other approved
type as per manufacturer's standard practice. Brake capacity shall be ample
and humid atmosphere shall not affect materials used. The brake shall
prevent self lowering of load and arrest and sustain load in all working
positions. The load brake shall also allow smooth lowering of the load without
serious overheating which may impair sufficient working of block

Bearing

Bearing used shall be as per guidelines laid down in IS: 3832.

Wheel

The load chain wheel shall be made of heavy duty malleable casting and shall
be designed to ensure, effective operation of the chain. Load chain, wheel
shall be mounted on two ball bearings. Hand chain wheel shall be made from
malleable casting/pressed sheet steel. The idler wheel shall be so shaped as
to avoid the twisting of the chain during operation. The P.C.D of idler wheels
shall be such that the bending action of the link is avoided. The hand chain
wheel shall be provided with flanges and designed to ensure effective
operation with hand chain.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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3.1.8 Other components

3.2.0

4.0.0

All other components of chain pulley block such as anchorage, guide, pawl,
stripper etc. shall be designed and provided as per IS: 3832.

MONORAIL TROLLEY

Monorail trolley shall be provided if called for in the enclosed Data Sheet—A.
Monorail trolley frame shall be of heavy section rolled steel, held together by
bolts. Wheels shall be of high grade cast iron mounted on ball bearings. Axles
and shafts shall be of carbon steel, accurately machined and suitably
supported. The trolley shall be suitable for variations in | section beams. The
trolley shall be geared travel type.

The hand chain required for trolley travel shall be as per clause 3.1.2 of this
specification.

Hand chain wheel shall be as per clause 3.1.7 of this specification.

INSPECTION AND TESTING

The scope of inspection shall include but not limited to the following:
a) Material identification/co-relation for important items like hook, load chain,
hand chain, wheels, nut and pawl etc.
b) Hardness for pawl and ratchet
c) Dye penetration test for hooks
d) Operational test including operational effort, velocity ratio etc,
e) Proof load test up to 1.5 times of working load limit.
f) Dimensional check of hook
g) Marking
DATASHEET

Parameter Description

Capacity (In Kg) Suitable for lifting the heaviest load but not less
than One (1) ton

Service condition Class Il outdoor

No. of CPB

Lift (m) To suit bunker height and equipment on bunker
roof top to be handled.

Type of suspension Travelling Trolley

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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6 Head Room Minimum permissible

7 Type of gear in CPB Spur Gear

8 Type of bearing Ball/Roller

9 Grade of Load Chain Alloy Steel /Gr 80

1 Grade of Hand Chain Steel / Gr. 30

1

Factor of Safety

As per Relevant IS

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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1.0

2.0

2.1

2.2

2.3

3.0

3.1

3.2

3.3

3.4

GENERAL

This standard specification covers the design, material construction
features, manufacture, inspection & testing at VENDOR’S and / or his
sub vendors works suitable painting and packing requirements of air
compressor with drive.

CODES & STANDARDS

The design, manufacture, inspection & testing of air compressor as
specified hereinafter shall comply with the requirements of the latest
applicable Indian/British  American  Standards. The following
standards/codes shall be following in particular.

a) I1S:5456 Code of practice for testing pf positive displacement type
air compressors and exhauster.

b)  1S:5727 Glossary of terms relating to compressors and exhauster.

c) IS:6206 Guide for selection, installation and maintenance of air
compressors.

The material of various components shall conform as specified in Data
Sheet-A and where not specified, the material shall conform to the
applicable IS/ BS / ASTM / DIN Standards.

In case of any conflict between the above mentioned standards / codes
and specification, the stipulations in the technical specification shall
prevail. In case of any further conflict the same shall be referred to
purchaser’s engineer for clarification whose decision shall be final &
binding.

DESIGN AND CONSTRUCTION

Air Compressors of reciprocating type shall be designed for continuous
operation to satisfy the conveying air requirement for fail safe operation.

The design, manufacture and performance of air compressors shall
comply with the requirements of latest applicable Indian / British American
/ DIN standards.

The compressors shall be water cooled, non lubricated type along with all
accessories as specified in the data sheet - A. Intercoolers/ aftercoolers, if
provided, shall also be of water cooled, shell — tube construction.

The compressors shall be designed to ensure trouble free operation with
min. vibration and noise. Multiple cylinders, if employed, shall be arranged

in such a way as to ensure min. unbalance.
BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P. - 201301
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3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

4.0

The wall thickness of the compressor cylinder shall be selected to
withstand highest internal pressure and at the same time shall allow a
number of reborings.

The crank case shall be provided with oil level dip stick, breather and drain
plug.

Any oil adhering to the piston rod shall be wiped-off by suitable wiper ring,
suitable collars shall also be fixed on the piston rod between the packing
and wiper rings so that any trickling oil flow can be stopped from moving
towards the cylinder.

Suction and discharge valves shall be suitable for quick opening and
closing in conformity with the rotating speed of the crank shaft. Valves
shall have large effective areas permitting low air velocity along with
cushioning arrangement to minimise shock. Valve discs shall be of
stainless steel (containing 15% or more chromium) heat treated, tempered
and ground. The valve seats, guides & springs shall be of hardened
stainless steel.

Crankshaft, crank pin piston pin bearings shall be of antifriction or journal
type depending on manufacturer’s standard practice.

Splash or forced feed type of lubrication shall be provided for all bearings
and sliding components.

The air receiver shall be sized that even in the event of total stoppage of
air flow from the compressor, operation of conveying is not stopped for 2
cycle time duration.

Drive motor shall be connected to the air compressor directly or through V-
belt or any other suitable type of power transmission system as specified
in the data sheets. Shafts should be coupled through heavy-duty flexible
coupling in case of direct drive.

The power rating of the drive shall be selected such that a min. margin of
15% is available over the total input power required at compressor drive
shaft at the rated condition. Total input power shall include air
compression power plus any power consumed in auxiliaries etc., (if any),
when the driver is not directly coupled to compressor, due account shall be
made for losses in power transmission in addition to the above 15% extra
margin.

MATERIAL OF CONSTRUCTION
The material of construction for various parts of package air compressors

shall be as follows:-
BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P. - 201301
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a) Compressor cylinder

b) Piston

c) Piston rod

d) Connecting rod

e) Piston ring

f)  Crank case

g) Suction and delivery valves
h)  Air receiver

i)  For other parts

‘As

:Cl ,IS- 210, grade FG-260
:Aluminum

:EN-8 as per BS -970

:Forged steel as per IS-1875 CI IV
:Teflon with 25-30% carbon.

:Cl, IS-210 Grade FG-260

:S.S as per EN-56 of BS-970

:MS as per IS (2062)

per latest IS/BS/ASTM/AIS/

equivalent standards depending upon the parts

5.0 INSTRUMENTATION AND ACCESSORIES

The conveying air compressor and drive shall be supplied completed with the
following instrumentation and accessories as minimum.

a) Discharge air pressure gauge
b)  Pressure switch to control actuation of compressor drive motor.

c)  Starter for drive motor.
d)  Pressure relief valve
e) Drain valve

f) Delivery valve

6.0 INSPECTION & TESTING

6.1

The manufacturer shall conduct all tests to ensure that the equipment

finished shall conform to the requirements of this specification and in
compliance with requirements of applicable codes & standard.

6.2

All materials used for conveying air compressor and drive shall be of

tested quality. Materials shall be tested as per the relevant standards and
test certificates shall be made available to the purchaser.

6.3 Test at Shop:

a)  All pressure parts shall be subjected to hydraulic testing at a
pressure twice the maximum design pressure or 150% of design
pressure whichever is more for a period not less than one (1) hour.

b)  Assembled receiver shall he hydraulically tested at a pressure
twice the maximum working pressure or 150% of the design
pressure and the test pressure shall be maintained for at least 30
minutes. All joints shall be gently hammered during the test.

c) Pneumatic test at design pressure shall also be carried out.

7.0 PAINTING
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7.1 All parts of air compressors with drive shall be painted as specified in Data
Sheet-A or as per the specification furnished elsewhere.

7.2 Before transportation of the equipment necessary cleaning, flushing etc,

shall be done shop coats of rust inhibiting paints, lacquers etc., shall be
applied to various parts as necessary.
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1.0

2.0

2.1

2.2

2.3

3.0

3.1

3.2

3.3

3.4

3.5

GENERAL

This specification covers the PURCHASER’S general requirement of design,
materials, constructional features, manufacture, inspection and testing at
VENDOR"S works and/or his sub vendor's works of Denseveyor, and
accessories specified hereinafter.

CODES AND STANDARDS

The design, material, construction, manufacture, inspection and
performance of the Transporter and accessories, shall comply with all
statutory regulations and safety codes currently applicable in the
locality where the equipment will be installed. The equipment shall also
conform to the latest applicable Indian/British/USA/DIN Standards.

The material of construction and other works of the Transporter and
accessories shall in general conform to the following standards/codes but will
be subjected to any modification and requirement as specified in Section C of
Technical Speciation.

i) Transporter Vessel — Mild Steel to IS 2062 (Gr. A min); Construction as
per 1S-2825 / BS5500/ASME SEC-VIII, Div-1

i) Material Handling Valve — As indicated in Sec-C of the specification

i) Flange — MS as per ANSI B 16.5

Where the above standards are in conflict with the stipulations of this
specification, this specification supersedes them. In case of any further
conflict in this matter, the decision of the Engineer will be final and binding.

DESIGN REQUIREMENTS

The dense phase pneumatic conveying system shall be designed for low
velocity for conveying of materials as indicated in Section C.

The system shall consist of dome shaped vessels made of Carbon Steel
complete with pneumatically operated dome/metering valves capable of
closing through a solid head of material to make a pressure tight seal.

The bottom of vessel shall have transition bend and a control air supply
system to the side of the conveying vessel.

Airtight seal system shall be provided between the transporter and the feeding
point.

Transporter shall be equipped with air strainer to prevent pipe scale /dirt from
causing pressure regulator malfunctioning.
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3.6

3.7

4.0

4.1

4.2

4.3

5.0

5.1

5.2

Automatic drain filter and oil fog lubricator set shall be fitted into the air line to
dome valve/metering valve for use with pneumatic controls.

Any air line stop valve fitted in the air supply line of transporter shall be of ball
type to avoid any restriction to air flow, when open.

CONSTRUCTIONAL FEATURES

The transporter vessel shall be fabricated from mild steel plate to the design
of vendor. The vessel shall be of welded structure and shall be provided with
necessary supporting structure. The vessel shall be airtight/leak proof in fully
assembled condition. Conveying vessel shall be designed and tested as per
IS 2825 class-Ill vessel. Temperature of mill reject coming into the conveying
vessel shall be considered as 200 °C. Conveying vessel shall be designed for
a pressure 10% above the maximum pressure encountered in the vessel. The
conveying vessel shall be constructed with tested quality mild steel plates.
They shall withstand the abrasive & hot condition of the mill rejects and
operating air pressure. The conveying vessel shall be supported
independently on steel columns. The vessel shall have suitably located and
adequately numbered air connections for supply of compressed air for
conveying mill rejects through pipes to overhead bin.

Dome/Metering valve shall be of manufacturer's standard construction and
will be easily openable and closeable type. All joints will be flanged with
asbestos free or silicon rubber gaskets suitable for 200 °C.

All bends will be of long radius cast bends (R = 5D). Conveying pipes will be
of mild steel heavy duty type.

TESTING AND INSPECTION

The purchaser shall have free access to those parts of manufacturer’s works
which are concerned with the fabrication of the steel work and shall be
afforded with all reasonable facilities at all stages of preparation, fabrication
and trial assemblies for satisfying himself that the fabrication is being
undertaken in accordance with the provisions of this specification

Should any structure or part of a structure be found not to comply with any of
the provision of this specification, it shall be liable to rejection. No structure or
part of the structure, once rejected shall be resubmitted for inspection/test
except in cases where the purchaser or his authorized representative
considers the defect as rectifiable defects which may appear during
fabrication shall be made with the consent of and according to the procedure
laid down by the purchaser, the purchaser may, at his discretion, check the
test results obtained at the manufacturer’s works by independent tests at the
Government test house or elsewhere, and should not be found to be
unsatisfactory shall be rejected. The costs of such tests shall be borne by the
contractor.
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5.3  Scope of inspection shall include but not limited to the following:

i)

v)

Material used in the fabrication shall be with manufacturer's test
certificate with proper correlation for physical properties and chemical
analysis. In the absence of correlation actual tests shall be done.

Welders shall be qualified as per ASME Standard. Only qualified welders
shall be employed for the fabrication purpose.

Electrodes shall be of makes approved by BHEL.

All fillet welds, root run and trial run of butt welds shall be subjected to
visual dye penetrating test with no linear indication. Acceptable norm for
dye-penetrating test shall be as per Appendix-8 of ASME SEC. VII Div. 1.

Special tests like NDT as per relevant code will be carried out for

fabrication items.

vi) Chemical analysis and hardness tests of linear plates shall be carried out.

vii) Dimension shall be maintained as per approved drawings.

DATA SHEET

S. No. | Parameter Description

1 Quantity of material to be
conveyed per hour by each | 900 Kg
denseveyor

2 Capacity of denseveyor | Adequately sized to meet above
envisaged requirement

° :I/ra”ablzupply presstre Bidder to Decide

4 Any Cooling envisaged for
dome valve & quantity of | Bidder to Decide
cooling water

5 Distance over which

material is to be conveyed

Refer Layout Drawings
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1.0

1.1

2.0

2.1

2.2

2.3

GENERAL

This specification covers the PURCHASER’S general requirement of design,
manufacture, fabrication, assembly, inspection, testing and delivery to site or

mill reject bunker and accessories specified.

CODES AND STANDARDS

The design, material, construction, manufacture, inspection, testing and
performance of the mill reject bunker shall comply with all statutory
regulations and all safety codes currently applicable in the locality where the

equipment will be installed.

The material of construction and other works of the mill reject bunker shall in
general conform to the following standards /codes but will be subject to any
modification and requirements as specified in data sheet A of Section-D.

a) Structural steel

b) Rolled Steel Beams, Channels and
Angle Sections

c) Scheme of Symbols for Welding

d) Covered Electrodes for Metal Arc
Welding of Structural Steel

e) Code of practice for use of Metal Arc
Welding for general Construction in
Mild Steel

f) Code of practice for inspection of Welds :

9) Code of practice for use of structural
steel in general building construction

h) Dimension for steel plate, sheet and
Strip for structural and general

Engineering purposes

i) Recommendation for metal arc welding :

1S-2062 Gr A (min)

1S-808
1S-813

1S-814

IS-816

1S-822

IS-800

IS-1730
1S-9575

Where the above standards are in conflict with the stipulations of this
specification, the specification supercedes them. In case of any further
conflict in this matter, the decision of the ENGINEER shall be final binding.
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3.0

3.1

3.2

4.0

41

4.2

4.3

4.4

4.5

DESIGN REQUIREMENT

The coal mill reject bunker shall be fabricated of mild steel plate with
adequate stiffeners welded on. The bunker shall be supported on the concrete
foundation provided by the purchaser. Foundation bolts, gratings etc. shall be
provided by the bidder.

The reject bunker shall be complete with twin sector discharge gate, stainless
steel liners, flanged connections, platforms, gratings/chequered plates,
access staircase, hand railings etc. The equipment shall be designed and
equipped for outdoor operation, complete with all accessories.

CONSTRUCTIONAL FEATURES

The bunker shall be of welded structure and shall be provided with necessary
supporting structure. Flanged opening shall be provided at the bottom of the
bunker for attaching the twin sector gate. The inclined part of the bunker shall
be designed with a valley angle of not less than 60 deg. To the horizontal. The
design of the bunker shall be such that the problem of formation of arch is
eliminated. The inside surface shall be provided with liner MOC as specified
elsewhere in the specification. Explosion diaphragm/Pressure relief valve
shall be provided to release air from the bunker in case pressure inside the
bunker exceeds 1.0 kg/cm?(g)

Vendor shall furnish all steel work required for support and access for
operation and maintenance. This shall include platforms, grating/chequered
plates, stairways, hand railings, base plates, foundation bolts etc. Purchaser
will provide only the foundation with pockets. The bunker shall have shed over
it and shall be provided with monorail & hoist for equipment handling.

The storage bunker shall be so arranged that any 10 ton capacity truck can be
conveniently loaded under it by an operator standing on the platform. The
bunker-supporting column shall be so spaced to have a clear road access of
5.0 m width & clear headroom of 5.5 m.

Access and platform shall be provided with 32 mm thick MS grating & 32 mm
MS Gl pipe hand railing.

The storage bunker shall be provided with filter bags as specified elsewhere
in the specification. Filter bags shall be suitably treated to minimize the
chances of filter catching fire. It shall be possible to plug opening for damaged
bag filters, if any, to facilitate un-interrupted operation. Suitable explosion
vents shall be provided for the bag filter unit. Sequential cleaning cycle shall
be initiated with pressure drop signal across the bag filter once sufficient
cleaning air pressure is available. Solenoid/pneumatic valves shall be
provided for this purpose. Bag cleaning mechanism shall be automatic and
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4.6

5.0

5.1

5.2

5.3

5.4

5.5

5.6

shall comprise of solenoid valves. Air nozzles shall be provided just above the
filter to facilitate individual cleaning of each bag.

The terminal boxes for terminating reject conveying pipes shall be of steel
construction with necessary deflector or impingement plate to take care of
impact and wear due to high velocity reject particles discharging into the
bunker.

INSPECTION AND TESTING

The purchaser shall have a free access at all reasonable times to these parts
of manufacturer’'s works which are concerned with the fabrication of the steel
work and shall be afforded all reasonable facilities at all stages of preparation,
fabrication and ftrial assemblies for satisfying himself that the fabrication is
being undertaken in accordance with the provisions of this specification.

Should any structure or part of a structure be found not to comply with any of
the provisions of this specification, it shall be liable to rejection. No structure
or part of structure, once rejected shall be resubmitted for inspection/ test
except in cases where the purchaser or his authorized representative
considers the defect as rectifiable. Defects which may appear during
fabrication shall be made good with the consent of and according to the
procedure laid down by the purchaser. The purchaser may, at his discretion,
check the test results obtained at the manufacture’s works by independent
tests at the government test house or elsewhere and should the material so
tested be found to be unsatisfactory shall be rejected. The cost of such tests
shall be borne by the contractor.

Examination of material of construction, verification, correlation and
identification with material test certificate.

Ensuring that the relevant weld procedure and welder qualifications tests are
in accordance with fabrication code.

Inspection during fabrication at appropriate stage including fit up. Witness of
dye penetrant testing at root and final run for all groove welds and final run for
fillet welds as per ASTM E 165. All surfaces examined shall be free of:

a) Relevant linear indications (Linear indications are those indications in
which length is more than three times the width and only indication with
major dimension greater than 1.6 mm shall be considered relevant).

b) Four or more rounded defects in a line separated by 1.6 mm or less
(edge to edge). Rounded indications are those where length less than
three times the width.

Any other tests as specified in the fabrication code.
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5.7

6.0

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Dimensional check match marking as per approved drawings.

SCOPE OF INSPECTION FOR RACK AND PINION GATE

Examination of materials of construction, verification, correlation/testing and
identification of material with test certificate for important items like body,

drives, warm shaft, rack & pinion, wheel etc.

Dye Penetration check on drive shaft & warm shaft as per IS-3658 and there
shall be no surface defects.

Dimensional check

For chain proof load shall be carried out.

Hardness of rubber component

Check for overall dimension, completeness, no load working after assembly.

Clearing, marking and painting.
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a)

b)

Mill Discharge Spout and Pyrite Hopper

Each coal mill has a discharge spout with a pneumatic cylinder operated knife
gate valve for discharging rejects into a pyrite hopper of adequate capacity.
This hopper shall serve to store the mill rejects between each operating cycle
of dense phase system. Minimum effective storage capacity shall be 2-3
times the effective (batch capacity) of the conveying vessel.

Each pyrite hopper shall be provided with a pneumatic cylinder operated
plate/ dome type valve of approved design at the bottom, adequately sized
manhole/inspection door, impingement deflector plate, sizing gird and
emergency chute with pneumatic operated Knife gate valve and reject
quenching arrangement (water spray) shall be provided. Any platform/
structural support (as per IS 2062 Gr A/B) required to maintain the above
equipment before pneumatically operated plate / dome valve. Necessary
explosion vent (rupture disc with MOC SS 304/316) of proven design shall be
provided in each pyrite hopper.

Each emergency chute shall be provided with a pneumatic operated gate
valve to transfer mill rejects from pyrite hopper to ground or to Owner’s trolley.
The gates shall be of robust construction and suitable for trouble free
operation. The lever/gear wheel arrangement for manual operation shall be
designed such that minimum effort is required to operate the gate. Necessary
access and platform shall be provided. Limit switches shall be provided to
indicate the valve position on control panel.

Each pyrite hopper shall be provided with two level switches — one to start the
operating sequence and the other to indicate the hopper above grid chocked
condition.

Open/ Close Limit switches shall be provided in all manual and pneumatic
KGVs and these limit switches shall be interlocked with MRS control system.
Solenoid box cum local control panel shall be provided. Same shall house
system start stop, vessel pressure indication, probe over ride, purge button so
that system can be locally optd. It shall be possible to operate individual
vessel from local pneumatic panel for few cycles in emergency.

Following control modes shall be provided

Remote mode: System shall be controlled through MRS control System. (DCS)
Local Mode:

Energized mode: Manual override shall be selected from MRS control
System. System logic shall be executed in MRS control system itself. (DCS)
De-energized mode: MRS control system shall be delinked and system

(individual stack up assembly) shall be operated manually.
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The sizing grid shall be provided inside the pyrite hopper to prevent oversized
mill rejects, tramp iron etc. from entering the conveying vessel. The
arrangement for collecting bigger pieces of coal rejects from the grid includes,
among others, Knife Gate Valve, chute work etc. Bigger pieces of coal rejects
shall roll down from the grid and through KGVs, chute work etc. Bigger
pieces of coal rejects shall roll down from the grid and can be removed
through the over sized seized reject removal gate (to be provided preferably
at the bottom of inspection door) be discharged to Owners trolley. The
arrangement shall be finalized during detail engineering. The grid shall be
made of minimum 10 mm dia. M.S. bars IS with clear opening of 40 mm x 40
mm.
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COMPLIANCE CUM CONFIRMATION CERTIFICATE

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate
(every sheet) and furnish same with the offer.

a) The scope of supply, technical details, construction features, design parameters etc. shall
be as per technical specification & there are no exclusions other than those mentioned
under “exclusion” and those resolved as per ‘Schedule of Deviations’, if applicable, with
regard to same.

b) There are no other deviations w.r.t. specifications other than those furnished in the
‘Schedule of Deviations’. Any other deviation, stated or implied, taken elsewhere in the
offer stands withdrawn unless specifically brought out in the ‘Schedule of Deviations’.

c) Bidder shall submit QP in the event of order based on the guidelines given in the
specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval &
customer hold points for inspection/ testing shall be marked in the QP at the contract
stage. Inspection/ testing shall be witnessed as per same apart from review of various test
certificates/ Inspection records etc. This shall be within the contracted price with no extra
implications to BHEL after award of the contract.

d) All drawings/ data-sheets/ calculations etc. submitted along with the offer shall be
considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in
the event of order.

e) The offered materials shall be either equivalent or superior to those specified in the
specification & shall meet the specified/ intended duty requirements. In case the material
specified in the specifications is not compatible for intended duty requirements then same
shall be resolved by the bidder with BHEL during the pre - bid discussions, otherwise
BHEL/ Customer’s decision shall be binding on the bidder whenever the deficiency is
pointed out.

For components where materials are not specified, same shall be suitable for intended
duty, all materials shall be subject to approval in the event of order.

f) The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same
included in the base price itself.

g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.

h) Guarantee for plant/equipment shall be as per relevant clause of GCC /SCC /Other
Commercial Terms & Conditions.

i) In the event of order, all the material required for completing the job at site shall be supplied
by the bidder within the ordered price even if the same are additional to approved billing
break up, approved drawing or approved Bill of quantities. This clause will apply in case
during site commissioning additional requirements emerges due to customer and/ or
consultant’s comments. No extra claims shall be put on this account.

j) Schedule of drawings submissions, comment incorporations & approval shall be as
stipulated in the specifications. The successful bidder shall depute his design personnel to
BHEL’s/ Customer’s/ Consultant’s office for across the table resolution of issues and to get
documents approved in the stipulated time.
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TITLE:
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TECHNICAL SPECIFICATION

CERTIFICATE

SPEC. NO.: PE-TS-395-160-A001

VOLUME: Il

SECTION:

REV.NO. 0 DATE 04/10/2013

SHEET 2 OF 2

k) As built drawings shall be submitted as and when required during the project execution.

[) The bidder has not tempered with this compliance cum confirmation certificate and if at any
stage any tempering in the signed copy of this document is noticed then same shall be
treated as breach of contract and suitable actions shall be taken against the bidder.
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TITLE
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MILL REJECT HANDLING SYSTEM
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SPECIFICATION NO. PE-TS-395-160-A001

VOLUME-III

SECTION

REV 0 DATE 04/10/2013

SHEET 1 OF 1

S.NO DESCRIPTION

1

2

Type of pneumatic conveying system

Material and thickness of conveying vessel

Size and material of vessel inlet valve

DATA/PARTICULARS

Dense Phase

Compressor parameters (Nm3/min and kg/sqm)

Air Receiver capacity and qty
Capacity of Vessel (Water filled cap.)
Conveying Pipe size

Air Booster offered, size and qty
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SHEET

OF 2

134

Description

Data to be filled by successful

bidder

General

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

Design and Performance Data

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

c¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

Synchronous speed & Rated slip

[N
o

Minimum permissible starting voltage

[N
=

Starting time in sec with mechanism coupled

[N
N

a) At rated voltage

-
w

b) At min starting voltage

[y
SN

Locked rotor current as percentage of FLC (including IS tolerance)

[N
ol

Torque

a) Starting

b) Maximum

16

Permissible temp rise at rated output over ambient temp & method

17

Noise level at 1.0 m (dB

18

Amplitude of vibration

19

Efficiency & P.F. at rated voltage & frequency

a) At 100% load

c) At 75% load

NAME OF VENDOR

NAME SIGNATURE DATE

SEAL

REV.
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TITLE

MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME 1]
SECTION

REV NO. 00 DATE 04/10/2013
SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
c) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( KArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone (ONAVAL
ii | Group IHA/NIB/IIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
c) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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PEM-6666-0

TITLE SPECIFICATION NO. PE-TS-395-160-A001
FU0s 77 TECHNICAL SPECIFICATION FOR VOLUME I
Hﬂ[[ MILL REJECT HANDLING SYSTEM SECTION
REV 00 DATE 04/10/2013
SHEET 1 OF 6
PRE-BID CLARIFICATION SCHEDULE
S. No. Section/Clause Statement of the referred Clarification Required

/Page No.

clause

The bidder hereby certifies that above mentioned are the only clarifications required on the
technical specification for the subject package.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:

343




PEM-6666-0

TITLE

i TECHNICAL SPECIFICATION FOR
Hﬂ[[ MILL REJECT HANDLING SYSTEM

SPECIFICATION NO. PE-TS-395-160-A001

VOLUME Il

SECTION

REV 00 DATE 04/10/2013

SHEET 2 OF 6

TECHNICAL DEVIATION SCHEDULE

S. Volume / Page
No. Section No.

Clause
No.

Technical
Specification

Cost of
Deviation withdrawal

*

(**) Bidder to note the following:

e Bidder shall indicate “quoted” in cost of withdrawal column of schedule of technical deviation along with their technical

offer.

e Bidder shall furnish priced schedule of technical deviation along with price bid in sealed envelope.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:

344




PEM-6666-0

TITLE

TECHNICAL SPECIFICATION FOR

SPECIFICATION NO. PE-TS-395-160-A001

VOLUME II|
Hﬂ[[ MILL REJECT HANDLING SYSTEM SECTION
REV 00 DATE 04/10/2013
SHEET 3 OF 6
INSTRUMENT AIR REQUIREMENT*
S. No. Description Requirement (m*/ min & Intermittent/
Pressure) Continuous
01
02
03
04
05
06
SERVICE WATER REQUIREMENT*
S. No. Description Requirement (m*/ min & Intermittent/
Pressure) Continuous
01
02
03
04
05
06
EQUIPMENT WATER REQUIREMENT*
S. No. Description Requirement (m*/ min & Intermittent/
Pressure) Continuous
01
02
03
04
05
06

*

with supporting calculation and reference document.

SIGNATURE:

Bidder shall furnish the instrument air, service water and equipment water requirement along

NAME:

DESIGNATION:

COMPANY:
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PEM-6666-0

TITLE SPECIFICATION NO. PE-TS-395-160-A001
5 0TS 0T TECHNICAL SPECIFICATION FOR VOLUME I
Hﬂ[[ MILL REJECT HANDLING SYSTEM SECTION
REV 00 DATE 04/10/2013
SHEET 4 OF 6
COMPANY SEAL DATE:
LIST OF START UP & COMMISSIONING SPARES
S.No. ITEM DESCRIPTION QUANTITY
01
02
03
04
05
06
07
08
09
10
SIGNATURE:
NAME:
DESIGNATION:
COMPANY:
DATE:

COMPANY SEAL

346




PEM-6666-0

TITLE SPECIFICATION NO. PE-TS-395-160-A001
5 PT5 O TECHNICAL SPECIFICATION FOR VOLUME IlI
Hﬂ[[ MILL REJECT HANDLING SYSTEM SECTION
REV 00 DATE 04/10/2013
SHEET 5 OF 6
LIST OF SPECIAL MAINTENANCE TOOLS & TACKLES*
S. No. ITEM DESCRIPTION QUANTITY
01
02
03
04
05
06
07
08
09
10

* Bidders need to fill this list ONLY IF the Tools are SPECIAL in nature.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:

347




PEM-6666-0

TITLE
7T U TECHNICAL SPECIFICATION FOR

Hﬂ[[ MILL REJECT HANDLING SYSTEM

SPECIFICATION NO. PE-TS-395-160-A001

VOLUME Il

SECTION

REV 00 DATE 04/10/2013

SHEET 6 OF 6

LIST OF RECOMMENDED SPARES FOR 3 YEARS OF TROUBLE FREE OPERATION

COMPANY SEAL

S. No. ITEM DESCRIPTION QUANTITY

01

02

03

04

05

06

07

08

09

10
SIGNATURE:
NAME:
DESIGNATION:
COMPANY:
DATE:

348
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PEM-6666-0

1////1]

TITLE SPECIFICATION NO. PE-TS-395-160-A001
TECHNICAL SPECIFICATION FOR VOLUME - Il
MILL REJECT HANDLING SYSTEM SECTION
REV 0 DATE
SHEET oF 1l

ANNEXURE-VI

DRAWINGS/ DOCUMENTS TO BE SUBMITTED WITH THE BID

Bidder shall submit the following drawings / documents along with their bid

a)
b)
c)
d)
e)
f)
9)

h)
i)
)

Major process/equipment related details in the format given under Vol-ll|

Utility requirement in the format given under Vol-ll|

List of special maintenance tools & tackles, if any in the format given under vol-Ill.
Copy of Electrical Scope between BHEL & Vendor duly stamped

Electrical Equipment Specification for Mill Reject Handling System duly stamped
Electrical load list

Deviation schedule with reference to specific clauses of the specification along with
reason for such deviation in the format given under Vol-lIl

Un priced copy of price format indicating quoted/ not quoted against each row/column
Copy of pre-bid clarifications, if any, duly signed & stamped

Signed/Stamped copy of Compliance cum Confirmation Certificate (Vol-lll)

OFFER WILL BE CONSIDERED AS INCOMPLETE IN ABSECE OF ANY OF ABOVE DOCUMENTS. P& |
DIAGRAM TO BE FURNIHSED WITH THE BID WILL BE REVIWED ONLY FOR UNDERSTANDING THE
SCOPE OF WORK & OPERATION PHILOSPPHY. THIS SHALL BE FINALIZED DURING DETAIL
ENGINEERING WITHOUT ANY COMMERCIAL. DELIVERY IMPLICATION.

DOCUMENT OTHER THAN ABOVE, IF ANY, SUBMITTED WITH THE OFFER WILL NOT FORM PART
OF CONTRACT AND ACCORDINGLY WILLNOT BE CONSIDERED FOR BID EVALUATION.
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2X800 MW GADARWARA STPP

MILL REJECT HANDLING SYSTEM (PNEUMATIC CONVEYING SYSTEM)

Sl. |Description NTPC BHEL DRG. NO. [Category Submission
No DRG.No. schedule in
weeks from LOI
1 |DESIGN PHILOSPHY AND SYSTEM SIZING CALCULATION PE-V0-395-160-A100  |APPROVAL 3
OF MILL REJECT SYSTEM
2 |P &I DIAGRAM OF MILL REJECT HANDLING SYSTEM PE-V0-395-160-A101 APPROVAL 3
3 |P &I DIAGRAM OF COMPRESSOR PE-V0-395-160-A102  |APPROVAL 9
4 |EQPT AND PIPING LAYOUT OF MILL REJECT SYSTEM PE-V0-395-160-A150  |APPROVAL 7
AND PIPING LAYOUT FROM COMPRESSOR HOUSE
5 |LAYOUT OF COMPRESSOR HOUSE PE-V0-395-160-A151 APPROVAL 9
6 |CABLE TRAY, EARTHING LAYOUT PE-V0-395-160-A152  |APPROVAL 9
7 |TRENCH AND INSERT DETAIL OF MRS PE-V0-395-160-A154  |APPROVAL 7
8 |DESIGN CALCULATION AND STRUCTURAL PE-V0-395-160-A155  |APPROVAL/ 9
ARRANGEMENT OF BUNKER AND LOAD DATA OF INFORMATION
BUNKER
9 |G.A OF BUNKER PE-V0-395-160-A200  |APPROVAL 5
10 |GA AND DATA SHEET OF SELF MANUFACTURED ITEMS PE-V0-395-160-A201 INFORMATION 5
e.g. CONVEYING VESSEL , PYRITE HOPPER, BUNKER
DISCHARGE GATE, PRESSURE RELIEF VALVE, ACI
BEND, PNEUMATIC PANEL, AIR RECEIVER
11 |GA OF KNIFE GATE/PLATE VALVE PE-V0-395-160-A202 _ |INFORMATION 7
12 |G.A OF BAG FILTER PE-V0-395-160-A203  |INFORMATION 7
13 |G.A. OF METALLIC EXPANSION BELLOWS PE-V0-395-160-A204  |INFORMATION 7
14 |G.A. OF RUPTURE DISC. PE-V0-395-160-A205  |INFORMATION 7
15 |GA OF CHAIN PULLEY BLOCK PE-V0-395-160-A206  |INFORMATION 7
16 |G.A., TECHNICAL DATA SHEET AND FOUNDATION PE-V0-395-160-A207  |APPROVAL 9
DETAILS OF AIR COMPRESSOR, GA AND WIRING
DIAGRAM FOR LOCAL PANEL OF CONVEYING AIR
77 |GA OF WATER AND AIR LINE VALVES PE-V0-395-160-A208  |APPROVAL 11
18 |GA, TECHNICAL DATA SHEET AND WIRING DIAGRAM OF PE-V0-395-160-A209  |INFORMATION 9
SUMP PUMP
19 |ELECTRICAL LOAD LIST PE-V0-395-160-A210  |INFORMATION 5
20 |TECHNICAL DATA SHEET OF TEMPERATURE SWITCH, PE-V0-395-160-A211 INFORMATION 9
TEMPERATURE GAUGE, PRESSURE SWITCH,
PRESSURE GAUGE, SOLENOID VALVE , LEVEL SWITCH
, AIR FILTER REGULATOR
21 |G.A., TECHNICAL DATA SHEET OF AIR COMPRESSOR PE-V0-395-160-A212  |APPROVAL 9
MOTOR
22 |CONTROL WRITE-UP & INTERLOCK & PNEUMATIC PE-V0-395-160-A213  |APPROVAL 9
CIRCUIT OF CONVEYING VESSEL, BLOCK LOGIC
DIAGRAM/CONTROL SCHEME WITH HMI SCREEN & 1/0
23 |TECHNICAL DATA SHEET OF CABLE TRAY PE-V0-395-160-A214  |APPROVAL 9
24 |TECHNICAL DATA SHEET OF CABLES(IF APPLICABLE) PE-V0-395-160-A220 APPROVAL 1
25 |CABLE INTERCONNECTION DIAGRAM PE-V0-395-160-A221 INFORMATION 13
26 |PAINTING SCHEDULE PE-V0-395-160-A250 _ |INFORMATION 7
27 |PIPING AND VALVE SCHEDULE PE-V0-395-160-A251 INFORMATION 7
28 |INSTRUMENT SCHEDULE PE-V0-395-160-A252 INFORMATION 9
29 |CABLE SCHEDULE -POWER, SIGNAL AND CONTROL PE-V0-395-160-A253  |INFORMATION 11
30 |DETAILED BOM PE-V0-395-160-A254  |INFORMATION 18
31 |P G TEST PROCEDURE PE-V0-395-160-A255  |APPROVAL 18
32 |OPERATION AND MAINTENANCE MANUAL PE-V0-395-160-A256  |INFORMATION 23
QUALITY PLANS
33 [SUB VENDOR LIST WITH INSPECTION CATEGORY PE-V0-395-160-A300  |APPROVAL 3
34 |WPS PE-V0-395-160-A301 APPROVAL 5
35 |MS STRUCTURAL STEEL/ PLATES PE-V0-395-160-A303  |APPROVAL 5
36 |SELF MANUFACTURED-CONVEYING VESSEL , PYRITE PE-V0-395-160-A304  |APPROVAL 7
HOPPER, BUNKER DISCHARGE GATE, PRESSURE
RELIEF VALVE, TERMINAL BOX , ACI BEND, AIR
RECEIVER , PNEUMATIC PANEL
37 |MSERW PIPE PE-V0-395-160-A305  |APPROVAL 5
38 |COMPRESSOR PE-V0-395-160-A306  |APPROVAL 9
39 |KNIFE GATE/PLATE VALVE PE-V0-395-160-A307 _ |APPROVAL 9
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40 |BAGFILTER PE-V0-395-160-A308 APPROVAL 9
41 |METALLIC EXPANSION PE-V0-395-160-A309 APPROVAL 9
42 |BELLOWS PE-V0-395-160-A310 APPROVAL 9
43 |RUPTURE DISC PE-V0-395-160-A311 APPROVAL 9
44 |CHAIN PULLEY BLOCK PE-V0-395-160-A312 APPROVAL 9
45 |WATER AND AIR LINE VALVES PE-V0-395-160-A313 APPROVAL 9
46 |COMPRESSOR MOTOR PE-V0-395-160-A314 APPROVAL 9
47 |INSTRUMENTS (PG/PS/PT/TS/TG/SV) PE-V0-395-160-A315 APPROVAL 11
48 |CABLE TRAY PE-V0-395-160-A316 APPROVAL "
49 |TYPE TEST CERTIFICATE/PROCEDURE FOR MOTORS(IF PE-V0-395-160-A318 APPROVAL 9
APPLICABLE)
50 |TYPE TEST CERTIFICATE/PROCEDURE FOR CABLES(IF PE-V0-395-160-A319 APPROVAL 9
APPLICABLE)
51 |QAP OF CABLES(IF APPLICABLE) PE-V0-395-160-A320 APPROVAL "
52 |SUMP PUMP WITH MOTOR PE-V0-395-160-A321 APPROVAL 9
NOLES!

1. The above drawing list is tentative and shall be finalized with the successful bidder after placement of order. While some of the
drawings indicated above may not be applicable, some additional drawings may also be required based on scope of work.
2. Drawings shall be prepared in Auto-Cad latest edition. Required no. of hard and soft copies (editable) of the drawings shall be
furnished as per requirement specified elsewhere in the specification.
3. Only manual calculation with authentic supporting literature (e.g. extracts of hand Book/ standard/codes) shall be acceptable.
All design calculations and drawings shall be in SI system only.
4. Bidder to note that all values/dimensions/elevations etc. without supporting back up data adopted/assumed by the successful
bidder (during contract stage) in the design calculation/drawings shall be taken by the customer/owner to be correct unless they
are stipulated in the specification. Any problem arising later in this regard shall be made good by the successful bidder at his cost
and no extension of time shall be granted for the same.
5. All the drawings and documents including general arrangement drawing, data sheet, calculation etc. to be furnished to the
customer during detailed engineering stage shall include / indicate the following details for clarity w.r.t. Inspection, construction,
erection and maintenance etc.:-
a) All drawings and documents shall indicate the list of all reference drawings including general arrangement.
b) All drawings shall include / show plan, elevation, side view, cross - section, skin section, blow - up view; all major self-
manufactured and bought out items shall be labelled and included in BOQ / BOM in tabular form.
c¢) Painting schedule shall also be made as a part of general arrangement drawing of each equipment / items indicating at least 3
trade name.
d) All the drawings required to be furnished to customer during detailed engineering stage shall include technical parameters,
details of paints and lubrication, hardness and BOQ / BOM in tabular form indicating all major components including bought out
items and their quantity, material of construction indicating its applicable code / standard, weight, make etc.
e) Drawings/ documents to be submitted for purchasers review/ approval shall be under Revision A, B, C... etc. while drawings
/documents to be submitted thereafter for customer’s approval after purchaser’s approval shall be under R-0, 1, 2, 3 ....etc.
6. Drawings and documents not covered above but required to check safety of machines/system, shall be submitted during
detailed engineering stage without any commercial implication.
7. All drawings shall include "B.O.M" and indicate quantity, material of construction, make along with IS/BS No., Technical
parameters, dimensions, hardness, machining symbol and tolerance, requirement of radiography and hydraulic tests, painting
details, elevation, side view, plan, skin section and blow-up view for clarity.
8. All drawings shall be prepared as per BHEL's title block and bear BHEL's drawing No.
9. Schedule of drawings submissions, comment incorporations & approval shall be as stipulated in the specifications. The
successful bidder shall depute his design personnel to BHEL’s/ Customer’s/ Consultant’s office for across the table resolution of
issues and to get documents approved in the stipulated time.
10. Bidder to follow the following the drawing submission schedule:

| 1st submission of drawings from date of LOI as per the submission schedule.
[1 Every revised submission incorporating comments — within 10 days.
(1 Bidder to submit revised drawings complete in all respects incorporating all comments. Any incomplete drawing submitted shall
be treated as non-submission with delays attributable to bidder’s account. For any clarification/ discussion required to complete
the drawings, the bidder shall himself depute his personal to BHEL for across the table discussions/ finalizations/ submissions of
drawings.
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SERYICE WATER TAPPING IN EACH MILL BAY
WITH ISOLATION VALVE
REQUIREMENT : 34 CUB MH @ 25 - 3Kg/sg CM FOR ONE BAY

SERVICE WATER TAPPING IN EACH MILL BAY
WITH ISOLATION VALVE
REQUIREMENT : 3 CUB MHr @ 25 - 3 Kg'sq CM FOR ONE BAY

e

PLATE ALVE

PLATE VALVE

(VT OFERATED PV (PNEUMATIC OPTD Pv-3)

Y
INSTRUMENT AIR TAPPING IN EACH MILL BAY e T INSTRUMENT AIR TAPPING IN EACH MILL BAY %
WITH ISOLATION VALVE - | | WITH ISOLATION VALVE
TOTAL REQUIREVENT OF UNIT: 125 CUBMMIN @ 57 Kgisq CM ._. ._. A TOTAL REQUIREMENT OF UNIT: 125 CUB MMN @ 57 Kgisq O
[HH ko TO UNIT # 1
1 [ -
| -— .=
P O
| — = — B wareR Line Frow Acw oircurr
P e e Toey _ TO UNIT # 2
_
! |
I* TO OPEN DRAIN COMMON CONVEYING AIR COMPRESSOR
= | QTY. 2 NOS. (1W-156) =
M — (COMMORN FACILITY FOR PLANT) e — .
i & i
H | .
N | b |
| H |
T | - RETURN WATER
| H | O RETURN WATER HEADER
- 1 -
| N |
h 1 - PLATE VALVE
] H | CYL. OPERATED PV-1
| Iﬂ FLEXIBLE JOINT
M - SERVICE WATER__
| i i a—r—r—r—
- | FOR QUENCHING
i SPRAY NOZZLE
] LEVEL PROBE
1 PYRITE HOPPER
h INSTRUMENT AIR _ =
i d =\, vy \N/3-1Ls T 1 GRID
| (PREUMATIC OPTD P7-2) TEMPERATURE SWITCH
|
|
|

MILL "E

I_._r_.

[

RETURN WATER A\wIWl

TO NEAREST PLANT DRAIN //

INSTRUMENT AIR ]_l_l_lll_l_l_l_l_lLl:l_l_l_l_L_

RETURN WATER

TO NEAREST PLANT DRAIN

° ¥

O

LEVEL PROBE (HIGH]

\TERMINAL BOX

\
/ BY PASS CHUTE
COOLING WATER LINE ==

(METERING VALVE TOP PLATE

COOLING, IF APPLICABLE)

.e FONVEYING AR LINE
Le— -
N FUNNEL

RETURN WATER

TRANSPORTOR VESSEL TO OPEN DRAIN

DETAIL - X
(TYPICAL)

CONVEYING PIPE TO MILL
REJECTS BUNKER

NOTES
1. THE DRG INDICATES BROAD SCOPE & WORKING PRINCIPAL OF
THE SYSTEM. FLOW DIAGRAM SHALL BE READ IN CONJUNCTION
WITH TECHNICAL SPECIFICATION.

2. THE DRG INDICATES SCOPE OF WORK FOR SINGLE UNIT.

ASSLY.
BAG FILTER,
BUNKER TYPICAL ARRANGEMENT SHALL BE PROVIDED FOR SECOND
CAP. 130T PRESSURE
RELIEF VALVE CZ_lﬁ >_|mo.
~— SECTOR GATE
MANUAL OPTD.
(LEVER TYPE)
UNIT#1 (TYP)
mw 35 | 2X800 MW GADARWAR STPP
MILL REJECTS —{><}— GATE VALVE |e| AIR VALVE m TETEEUTION
CONVEYING PIPE SOLENOID OPTD. 2 BHARAT HEAVY ELECTRICALS LTD
CONVEYING AR —DKi— BALLVALVE —{ICh— LOCAL CONTROL PANEL VALVE ﬁ“ﬂ_ﬂﬂﬁm _ FOVER SECTUR : FHOIECTS ENGG MGMT
INSTRUMENT AR __plg@— NORMALLY CLOSED =
COOLING WATER BALL VALVE _% SAFETY VALVE EoRE
SERVICE WATER  —{>}— NON RETURN VALVE @ PRESSURE GAUGE SNof DATE DESGRIPTION BY | CHD | APD
RETURN WATER DRAIN TRAP @ PRESSURE SWITCH REVISIONS
T 0 I [ I ] I 7 I [ 5 I ry I 3




FIRST ANGLE PROJECTION

(ALL DIMENSIDNS ARE IN rm)

IT MUST NOT BE USED DIRECTLY OR INDIRECTLY IN ANY WAY DETRIMENTAL TO THE INTEREST OF THE COMPANY

THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY [BHARAT HEAVY ELECTRICALS LIMITED,

‘cnnp‘ FILE NAYE

E-PLVE-1610-01

‘m‘ RGO

INVENTORY NO

1 I

T 3

5 T )

£1098-029-00-0 oy ‘gan

FOR MILL ANCHOR BOLT LOCATIONS
AND_INFORMATION SEE_FOUNDATION
RRANGEMENT DRAWING E—PLVE—1611

PLANETARY GEARBOX

SLOTTED THRU_HOLE
IN_MILL MOUNTING PLATE
SEE “DETAL N' (C-5)
FOR 950MM DOWEL PIN

LUBE OIL UNIT SKID
APPROX_HEIGHT 1700

G JOURNAL

(TvP)

762 MM _DISCHARGE VALVE

762 MM_O.D. FUEL PIPE
4 PLACES

CONCRETE

@ MILL AND \7

GEARBOX

IN_ MILL MOUNTING PLATE
FOR #SOMM DOWEL PIN

VIEW K=K
(SEE_NOTE #3)
MILLSIDE NOT SHOWN FOR CLARITY

FUEL LINE PURGE AR /
FLANGE CONNECTION
SEE DETAL #4

950.05MM _+0.05/-0,00 THRU HOLE

200
e O

=i

SEPARATOR TOP

10,033

imm;osz/ \

2455 APPROX TO G

OF MILL
NOZZLES

TAPERED PIPE THREAD “AT AND
150 7-Re 3/4
(EQUIVALENT To

BSPT PER BS 21)

DETAIL #3 ” ”

THERWOVELL DETALL SECTION “F-F
SCALE 1:4 TYP 2-PLACES
SCALE 11125

(2) 061 £0.13 HOLE PROVIOED IN -

THE BOTIOM OF THE BOWL HUB &

PILOT HOLE FOR GEARBOX ALIGNMENT M

M

TERMINAL_POINT

1446 TO G OF MILL

.

(FLAT FACE INTERFACE)
FLANGE THK. 20

———2320 APPROX. TO—~] +2.00
© OF MILL . %0-am0 SHOULD HAVE THE SAME DIN'S 07874575
203 FOR DISTANCE ”
Jzs 0764 M
| 9776.3£.75 e
B
, 3 | 8
' & R 0.76 TYP.
| G
! \_PAINTED_ HERE
"COUPLING END* | s
N 5
o300 |
TAPERED PIPE THREAD T
0 7R 1172 osw || |
(EQULVALENT TO BSPT E——
PER BS 21> DETAIL #2
CENTER FEED PIPE END DETAIL 9740
SCALE 11 125 Sroses
TYP 3-PLACES DETAIL #1
SCALE 1+ 125 16 x 2230 VALVE ADAPTER END DETAIL

16 X 026 THRU

2273 APPROX
TO G OF MILL

TAPERED PIPE THREAD

AR INLI

SCALE 11125

VIEW "E-E”

@ SEE noTe #11 EOUIVALENT TO BSPT FLAT FACE TRAMP_IRON_SPOUT FLANGE
x (ON SHT #1) PER BS 2D INTERFACE FLANGE (MATING FLANGE 9250 NOM. PER DIN 2576)
(8) 964MM X 6 PITCH STUDS w© (FLAT FACE INTERFAGE)
FLANGE THK. 37
G MILL AND \i FOR BOWL HUB_CONNECTION SCALE 11125
e o s SECTION “Henr  VIEW “J-Jr
VIEW "L-L" 8 X 922.0 THRU TYP 3-PLACES SCALE 1: 125 ,
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