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H Series Selection Table - Orifice

EaEREE
psig Temperature Max.
0 300 600 900 .
550C 1020°F
FGHJ
CLMN FGHJ
HSA--- KLMN| FGHJKLMN
PQR
T (%3) PQ
400 750°F
FGHJ
FGHJ
KLMN
HS-- KLMN| FGHJKLMN
PQR
T (%3) PQ
0 32°F
0 2.06 4.12 6.18
(21) (42) (63)
EEEREN
Pressure Max. MPaG (kgf/cm?G) B ERRE
psig Temperature Max.
600 800 900 1500 2000 3000 .
550C
K K2 M HJ K 1020°F
HJ K K K2
HCA:-- | M2 P Q |PQR K2 M M2
(3%1) K2 M M2 | M M2
R P
400
K K2 M HJK 750°F
HC:-- | M2 P Q |PQR K2 M M2
(%1)
R P
0
4.12 5.49 6.18 10.30 13.73 20.59 32°F
(42) (56) (63) (105) (140) (210)
REERAEN
Pressure Max. MPaG (kgf/cm?G)
REEREE
psig Temperature Max.
1500 3000
368TC
%1 HS/HSA & HC/HCA DR (Co51- > TRIBEERICE D ET. 695°F
(HS/HSA - DSV ViR, HC/HCA D3y VB or B
Style HC or HCA is adapted, if weld inlets are required. HE--- K Kz M M2
X2 HE FRMNRKEMRTY. (3%2)
Style HE Valves are recommended to saturated steam
service only. 0
X3 [T] ZAUD 1 RDBBENE 1.37MPaG(14kgf/cm2G) T, 10.30 20.59 30°F
The maximum pressure of T orifice is 1.37MPaG(200psig). (105) (210)

meEHEN
Pressure Max. MPaG (kgf/cm?G)



Style HS/HSA
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The Style HS and HSA valves are
top guided, full nozzle reaction
type valves designed for saturat-
ed and superheated steam ser-
vice. They handle pressures to
6.18 MPaG (900 psig) and tem-
perature to 1020°F (Style HS to
750°F ; Style HSA to 1020°F).
Available in sizes 11/2 F2 to 8T10.

These valves are manufactured in
accordance with requirements of
ASME Code Section |

See page 2.
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The Style HC Valve is of the high
capacity reaction type designed
for saturated and superheated
steam applications with tempera-
tures to 750°F.
tures the reaction type thermally

The valve fea-

balanced flat seat and two-ring
blowdown control.  Available in
sizes 11/2H3 thru 6R10.

This valve is manufactured in
accordance with requirements of
ASME Code Section I.

See page 9.

Style HCA
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The Style HCA Valve is a high
temperature version of the Style
HC Valve (1020°F max.) and
includes alloy steel body, bonnet
and cooling spool. It is used
primarily on superheaters and
reheater outlets. HCA Valves are
available in sizes 11/ H3 thru
6R10.

This valve is manufactured in
accordance with requirements of
ASME Code Section I.

See page 9.

Style HE
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The Style HE high capacity, reac-
tion type safety valve is designed
for high pressure boiler drum ser-
vice (saturated steam only-20.59
MPaG (3000 psig)) and features
the exclusive blowdown control
utilizing its unique eductor con-
trolled pressure-assisted reclosing
action.  You get full capacity * lift
at pop, smooth, positive reseating
and tight shutoff.

* Full capacity rating is attained
when valve is flowing at a pres-

sure 3% above pop.

See page 16.
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Motoyama Style HS and HSA Safety Valves:

A rugged line of high capacity, flanged inlet valves

for saturated and superheated steam service.

Style HSA

Motoyama Styles HS and HSA safety valves are top
guided, full nozzle reaction type valves designed for
saturated and superheated steam service. They handle
pressures to 6.18 MPaG (900 psig) and temperatures
to 1020°F (Style HS to 750°F; Style HSA to 1020°F).
They feature very high capacities, a choice of inlet flange
ratings and a simplicity of design that makes mainte-
nance, especially seat reconditioning, easy.

Available in sizes 1/, F2 to 8 T 10 these valves meet the
requirements of the ASME Boiler and Pressure Vessel
Code, Section |, Power Boilers. Discharge capacities
are certified by the National Board of Boiler and Pres-
sure Vessel Inspectors.

High performance

The adjustable nozzle ring (3) and guide ring (9) utilize
the reactive and expansive forces of the flowing steam to
provide full lift. The high capacity is governed by the
nozzle throat area alone. With high capacity you get
accurate overpressure protection with the fewest number
of valves.

Blowdown control is precise and adjustable with two-ring
design. Blowdown may be adjusted while the valve is
under full boiler pressure.

Tight shutoff

Style HS and HSA safety valves shut off tight. The flat
seat, designed and contured to be in thermal balance with
the nozzle, maintains continuous uniform seat contact at
all times through a wide range of temperatures. A ball
bearing spindle point (11) insures perfectly balanced
transmission of spring loading to the disc insert (5).
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Precise popping point

Centering of the disc through low friction spindle and
thermally isolated spring makes Matoyama HS and HSA
safety valves open precisely at set pressure, even after
repeated cycling. For temperatures above 750°F a cool-
ing spool (32) is installed between the body and bonnet
minimizing conduction of heat fo the spring.

Options

One or two optional inlet flange ratings are available for
each valve size and maximum pressure rating (see Page
7). Also, for outdoor service, Style HS and HSA valves
may be supplied with protective hoods.
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These two photographs show the flow pattern through a Motoyama
Nozzle Safety Valve by means of a water table analogy which is
valid for subsonic compressible flow. The photograph above shows
that the contours and flow passages in Motoyama Nozzle Safety
Valves are so designed that flow is smooth and undisturbed up to the
annular orifice formed by the guide ring and nozzle ring.  Although
flow at this point approaches sonic velocity, the reactive force
remains undisturbed and stable valve operation is assured.

Safety Valve with Weather Hood for Outdoor Service

Flow in nozzles is streamlined, laminar and free from turbulence,

eddies, etc. This remarkable photograph of the actual flow pattern
was obtained by introducing a chemical dye into the flowing medium
ahead of the nozzle throat, which was picked up and carried through
the nozzle by the flow stream.
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Valve materials — Styles HS/HSA

Style HS Style HSA
No B e Style HS—=()5 Style HS-()6 Style HSA-()7 Style HSA-()8
) Part Name 340°C Max. 400°C Max. 480°C Max. 550°C Max.
1 RTF— SCPH2/A216 WCB - SCPH21/A217 WC6 SCPH32/A217 WC9
Body Carbon Steel Alloy Steel Alloy Steel
9 /XL SUS304+CoCr Alloy - - -
Nozzle 304 st.st+CoCr Alloy
g |[/ANUZT ATV IR _ _
Nozzle Ring Stainless Steel
4 tybRD) 21— ATULASH - - -
Set Screw Stainless Steel
5 | PARVAY—b SUS304+GCoCr Alloy _ _ _
Disc Insert 304 st.st+CoCr Alloy
6 ava—EY ATV A = - =
Cotter Stainless Steel
, | PRORLE— Ni-Cu & IR IR IR
Disc Holder Ni—Cu Alloy
| ZRIFIE Ni-Cu &% N - N
Disc Nut Ni—Cu Alloy
g |BMF Ni-Cu & = = =
Guide Ni-Cu Alloy
o |BAFR7UST Cud® _, - -
Guide Bearing Cu Alloy
o |FAFULT ATULRH - - =
Guide Ring Stainless Steel
10 |EYRAZU2— ATUL R - _ -
Set Screw Stainless Steel
11 |RE¥RL ATV A IR Ni-CuBEXIEAT L RH ~
Spindle Stainless Steel Ni-Cu ALLOYor St.St
15 Rk SCPH2/A216 WCB - SCPH21/A217 WC6 SCPH32/A217 WC9
Bonnet Carbon Steel Alloy Steel Alloy Steel
16 | AFVERILE RS N = N
Stud Bolt Alloy Steel
P PUTTS ST GES _ _ _
Stud Nut Carbon Steel
| 270T CET TS a&m - -
Spring Carbon or Alloy Steel Alloy Steel
o | RTITT TN CET q - -
Spring Washer Carbon Steel
o | RFITT IR CET . _ ~
Spring Washer Carbon Steel
21 79‘\"7\|~7I':}|/,,|~ ATULASH - - -
Adjusting Bolt Stainless Steel
A | TIFAMRILEATYLT  Cut® = — N
Adjudting Bolt Bearing Cu Alloy
2D ST N - N
Adjusting Bolt Lock Nut Carbon Steel
23 AEVRILFYE S = - -
Spindle Nut Carbon Steel
95 | F¥VT FOa1)L Hk = = =
Cap Malleable Iron
26 | FYYTEIRRTYa— ATUL A - - _
Cap Set screw Stainless Steel
> L/S— TR I Hk - = -
Lever Malleable Iron
- D= =57 - - —
Lever Pin Carbon Steel
EaTE TORLILGE _ ~ _
Forked Lever Malleable Iron
41 |ZF—oL—EY £S5 = - .
Forked Lever Pin Carbon Steel
D= RT—IL SCPH21/A217 WC6 SCPH32/A217 WC6
32 Cooling Spool N/A N/A Alloy Steel Alloy Steel

T MR R<KEEITDHENDDITID TS TERS,
Note : Materials are subject to change without notice.
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Sizes and connections

o PR FUT42 hetal o SNt
REEND Style Designation Standard Connections*
AT Maximum == me (@) N " Optional
Valve Size Presoure .Eiﬁ!@ﬁaimfi' orifice | AODZS5YY | HOIS5VY Flanged
AOXAYUT 4 2XH0 MPaG Maximum Temperature Letter Flanged Flanged et
Inlet X Orifice X Outlet (kgt/cm®G) 340°C 400°C 480°C 550°C Size s Inlet Outlet ne
(650°F) | (750°F) | (900°F) | (1020°F) | (Areaiem?) |  pope ASME S=ME
SSMEH Maximum Pressure 2.06 MPaG (21 kgf/cm® G)
15 XF X2 2.06 (21) | HS-15 HS-16 HSA-17 F( 1.98) |1 -300Ib 2° -1501b| 1% -150 b
1 XG X2V 2.06 (21) | HS-15 | HS-16 | HSA-17 G( 3.24)[14"-3001b | 2'5"-1501b| 14" -1501b
174 XH X3 2.06 (21) | HS-15 HS-16 HSA-17 H( 5.06) |14 -300 Ib 3 -1501b| 14" -150 b
2 XJ X3 2.06 (21) | HS-15 HS-16 HSA-17 J( 8.30)|2" -300Ib 3 -1501b| 2© -1501b
24 XK X4 2.06 (21) | HS-15 HS-16 HSA-17 K(11.85) |2, -3001b | 4° -1501lb| 214" -1501b
3 XL X6 2.06 (21) | HS-15 HS-16 HSA-17 L (18.40) [3” -300Ib 6" -150lb| 3° -1501b
3 XMXé6 2.06 (21) | HS-15 HS-16 HSA-17 M(23.22) |3 -300Ib 6” -1501lb| 3© -1501b
4 XN X6 2.06 (21) | HS-15 HS-16 HSA-17 N(28.00) [4” -300lb 6" -1501lb| 4~ -1501b
4 XP X6 2.06 (21) | HS-15 HS-16 HSA-17 P (41.15) |4” -300Ib 6" -150Ilb| 4~ -1501b
6 XQX8 2.06 (21) | HS-15 HS-16 HSA-17 Q(71.25)|6” -3001Ib 8 -1501b| 6 -1501b
6 XR X8 2.06 (21) | HS-153| HS-16-3| HSA-17-3 R(103.22) |6 -300Ib 8 -1501b| 6" -1501b
8 XT X10 0.69 ( 7) | HS-15 HS-16 HSA-17 T(167.74) |8” -1501b | 10" -1501b| 8" -300Ib
B=ME7/ Maximum Pressure 4.12 MPaG (42 kgf/cm® G)
4 XP X6 4.12 (42) | HS-25 HS-26 HSA-27 P( 41.15) [4” -600 Ib 6" -1501b| 4~ -300Ib
6 XQX8 4.12 (42) | HS-25 HS-26 HSA-27 Q( 71.25) | 6" -600 b 8” -1501b| 6 -300Ib
6 XR X8 2.06 (21) | HS-25 HS-26 HSA-27 R(103.22) |6 -3001b 8" -1501b| 6 -600Ib
8 XT X10 1.37 (14) | HS-25 HS-26 HSA-27 T(167.74) |8 -300lb |10” -1501lb| 8 -1501b
B=ME7/ Maximum Pressure 5.49 MPaG (56 kgf/cm?® G)
174 XF X2 5.49 (56) | HS-35 HS-36 F( 1.98) |1 -6001b | 2° -1501b | 14" -900 Ib or 1500 Ib
1V, XG %2, 5.49 (56) | HS-35 | HS-36 G( 3.24) 147 -6001b | 214" -1501b | 114" -900 Ib or 1500 Ib
14 XH X3 5.49 (56) | HS-35 HS-36 H( 5.06) |14 -6001b | 3° -1501b | 145" -900 Ib or 1500 Ib
2 XJ X3 5.49 (56) | HS-35 HS-36 J( 830)|2" -600lb | 3" -1501b |2 -900Ibor 1500 Ib
245 XK X4 5.49 (56) | HS-35 HS-36 K(11.85) |24 -6001b | 4~ -1501b |2'%5" -900 Ib or 1500 Ib
3 XL X6 5.49 (56) | HS-35 HS-36 L (18.40) |3 -6001lb | 6 -1501b|3” -900 Ibor 1500 Ib
3 XMXé 5.49 (56) | HS-35 HS-36 M(23.22) |37 -600lb | 6 -1501b|3” -900Ibor 1500 Ib
4 XN X6 5.49 (56) | HS-35 HS-36 N(28.00) |4~ -600Ilb | 6 -1501lb |4” -900 Ibor 1500 Ib
SEMES Maximum Pressure 6.18 MPaG (63 kgf/cm® G)
104 XF X2 6.18 (63) HS-46 HSA-48 | F( 1.98) |14 -15001b| 2° -1501b | 114" -600 b or 900 Ib
174 XG %24 6.18 (63) HS-46 HSA-48 | G( 3.24) | 14" -15001b| 2'," -1501b | 114" -600 Ib or 900 Ib
174 XH X3 6.18 (63) HS-46 HSA-48 | H( 5.06) | 14" -15001b| 3” -1501b | 114" -600 b or 900 Ib
2 X)) X3 6.18 (63) HS-46 HSA-48 | J( 8.30) (2" -15001b| 3 -1501b |2 -600Ibor 900 Ib
24 XK X4 6.18 (63) HS-46 HSA-48 | K (11.85) |2'4"-15001b| 4~ -1501b | 2%, -600 b or 900 Ib
3 XL X6 6.18 (63) HS-46 HSA-48 | L(18.40) |3" -900lb| 6" -1501b|3” -600lbor 1500 Ib
3 XMXé 6.18 (63) HS-46 HSA-48 | M(23.22) |3" -900lb| 6" -1501b|3” -600lbor 1500 Ib
4 XN X6 6.18 (63) HS-46 HSA-48 | N(28.00) |4~ -900lb| 6" -150Ib|4” -600 lbor 1500 Ib

*EEFEAEHFAOTISVIV—T 4 VIICKDHBRENE T,

*Valves furnished with standard or optional inlets should not be used for pressire exceeding the ASME flange ratings.
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The Drain Hole is machined in Body opposite side exactly.
Style HS Style HSA
FHAX prp— py— RUVR=Ib
Valve Size AERS 2 aERS Es Drain
E P HA’ ) HA’ ) G X
AOXAY T4 2xHB0O Ha . ) Weight Ha . ) Weight Hole
Inlet X Orifice X Outlet Dismantiing| . o) Dismanting| &) | Re (PT) (%18
Height Height
B=FE/ MaximumPressure 1 ( ),1( )-3 2.06 MPaG (21 kgf/cm® G)
1 XF X2 124 152.5 470 610 23 545 710 27 PA 170 38.5
1, X G %2 124 117.5 470 610 25 545 710 30 A 190 38.5
1 XHX3 130.5 124 490 660 27 590 760 34 A 200 38.3
2 XJ X3 136.5 124 545 710 36 675 840 45 v 200 42
2V, XK X 4 165 143 660 810 48 790 940 60 PA 240 49
3 XL X6 178 165 730 910 75 885 1070 95 A 290 51
3 XMX§é 178 184 725 910 105 890 1070 130 A 290 51
4 XNX6 197 209.5 825 1020 145 1000 1200 165 v 290 57
4 XP X6 181 288.5 895 1100 227 1120 1300 255 A 350 51
6 XQX8 239.5 241.5 965 1200 245 1150 1400 290 % 375 60.3
6 XR X8 239.5 241.5 1160 1500 315 1365 1700 365 % 460 55.6
8 XT X10 276 279.5 1260 1700 360 1475 1900 400 % 460 63.3
BSMEH Maximum Pressure 2 ( ) 4.12 MPaG (42 kgf/cm® G)
4 XP X6 225.5 254 990 1200 245 1215 1500 270 A 350 57.1
6 XQX8 239.5 241.5 1150 1400 275 1355 1600 330 7 375 67
6 XR X8 239.5 241.5 1160 1500 315 1365 1700 365 % 460 67
8 XT X 10 276 279.5 1260 1700 360 1475 1900 400 % 460 64
SSM[E/SH Maximum Pressure 3 () 5.49 MPaG (56 kgf/cm® G)
1 XF X2 124 152.5 470 610 23 545 710 27 v 170 38.5
114, X G X 2 124 117.5 470 610 27 545 710 32 V4 190 38.5
1, XH X3 130.5 124 490 660 27 590 760 34 A 200 38.3
2 XJ) X3 136.5 124 545 710 36 675 840 45 A 200 42
25 XK X 4 165 143 660 810 48 790 940 60 v 240 49
3 XL X6 178 165 730 910 80 885 1070 100 v 290 51
3 XMX§6 178 184 790 970 120 955 1100 135 A 290 51
4 XNX6 197 222 825 1020 150 1000 1200 170 A 300 60.1
BR=MEHD Maximum Pressure 4 () 6.18 MPaG (63 kgf/cm® G)
1, XF X2 124 152.5 470 610 25 545 710 30 PA 190 46.3
14, X G x2Y% 124 152.5 470 610 27 545 710 32 v 190 46.3
1, XH X3 143 146 500 660 32 605 760 39 A 200 47.8
2 XJ X3 163.5 152.5 570 740 45 700 860 55 v 230 55.6
24 XK X4 165 178 660 810 60 790 940 75 A 260 61
3 XL X6 178 181 730 910 90 885 1070 110 PA 290 57.1
3 XMXé6 178 184 790 970 125 955 1100 145 P 290 571
4 XNX6 197 222 915 1120 175 1085 1300 195 A 300 66.5

* EEDAFADRERGOEEDETT .

*Center to face dimensions apply for standard inlet flange ratings only.

FERERROEB D AFSHEXEICHGERVLET.

Consult factory for center to face dimensions(both C & D)for values with optional inlet flange ratings.
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Motoyama Style HC and HCA Valves :

@HC - 10.3MPa G (105 kgf/cm?) £THORS LB, Ue—5—-ADBRZEH
HC for drum service to 10.3 MPaG (1500 psig) and reheater inlet :
@ HCA:-----:20.59 MPa G (210 kgf/cm®) £THRA—/X\—t—%—R, Ue—%5—

EORZEFH

HCA for superheater and reheater outlet to 20.59 MPaG (3000 psig)

Style HC-W
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Buttweld Inlet
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Style HCA-W Styles HC or HCA
AQRZ >
Flanged Inlet

HC ELZ=# mefEREE 400°C
HCAREZER FeERERE 550°C

(HCECO—-UVITRT—)UY)

Select valves as follows ; Style HC for temperatures
to 750°F and Style HCA  (an HC with a cooling spool)  for
tem-peratures to 1020°F. Standard connections are a
weld inlet (with weld prep specified by the user) or

flanged inlet and flanged outlet.




10

RELE, Z7—-/"N\—=TLwvI+—, RFOEHIE
BTHDOREYEET, ASME Boiler and Pressure
Vessel Code Section | DEKAZZTE(CHE LTL
x99,

2 U DRT D [EREIHEREIC KD EATREERIR T
TTErLeREUICEINETONET. Fio, ASME
J—RCTERKSNTWVWDREED 3% F—/\—7
LS+ —LPIRTREY D MIZELET,
EABATDICONTHE 2 RETEHALET.
SRTREBERKUD b 25% LIATECD, ERD
4% MTRDELIATERS ZDOvI3ELT/\Y
N—JO—MRZMHEGEHNOIRDEFECET,

BEI> 2V TICHOBRECT. /X @ (SBES
HEERZEEDICHIC/NIVIRT — [CRIIAHBHE
SNTHEDET. REVRIL@ EFI+ A BRIV
®, RNORY LB, 1 RQD3IRTHT RenT
WET.

JROFINT— @ EIRFEGLUICHETERL—
ACAPHALS L ORNRDBETHT FSNTUVE
ER

Your pressure vessels will be positively protected from
overpressure and when overpressure occurs, steam loss is
kept to a minimum.

Popping point, overpressure and blowdown are precise,
adjustable and exceed requirements of the ASME Boiler
and Pressure Vessel Code, Section |, Power Boilers. The
Motoyama developed two-ring blowdown control pro-
vides an inherent stability under all operating conditions
and makes the valve disc lift cleanly at the set pressure to
a relatively high percentage of the total lift. The valve
continues fo open, reaching capacity lift within an accumu-
lation of 3% over the set pressure as required by the
ASME Code. With reduction in pressure, closing of the
valve takes place in two steps, the final drop being taken
from about 25% of lift or less.  The valve disc closes on
a steam cushion, within the required 4% blowdown,
protecting against a hammerblow effect.

Construction is simple and rugged. The nozzle (27) is
screwed and welded to the valve body for pressure
tightness and thermal stability. The spindle (12) is guided
at three points; in the adjusting bolt (6), bonnet (13) and
guide (20). The disc holder (21) is designed such that a
minimum area bears against the guide assuring smooth
valve opening even after years of inoperation.
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HC/HCARER KREME
Valve materials — Style HC and HCA
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Style HC-W

P\

e TR T Style HC Style HCA
i Part Name 400°C Max. 550°C Max.
g 5051 LB ~
Cap Malleable Iron
, |RE¥FLFUR R3R5M =
Spindle Nut Carbon Steel
3 [ZA—7L— Fo51 )\ Ek =
Forked Lever Malleable Iron
PO B 2 =% R .
Forked Lever Pin Carbon Steel
5 [AvIFob R -
Adjusting Bolt Locked Nut Carbon Steel
5 |7EwANRILE AFULAH "
Adjusting Bolt Stainless Steel
; [vr— o541 %% =
Lever Malleable Iron
g |LiEY R3REM -
Lever Pin Carbon Steel
10 |[RZITTve— REH 5
Spring Washers Carbon Steel
" 7T B8 -
Spring Alloy Steel
12 [RE¥FIL ATUL RS Ni-Cug ERX[FA TR
Spindle Stainless Steel Ni=Cu Alloy or stst
13 R Rk SCPH2/A216 WCB SCPH32/A217 WC9
Bonnet Carbon Steel Alloy Steell
1 [PIRTRT—NATULT | A Cut®
Cooling Spool Bearing Cu Alloy
REYERILE &M
15 Cooling Stud Bolts N/A Alloy Steel
16 |72 TRT— N/A SCPH32/A217 WC9
Cooling Spool Alloy Steell
7 [REvERLE 25 ~
Bonnet Stud Bolts Alloy Steel
PP RS FET B2
Nuts Carbon Steel Alloy Steel
o AT T Cub® ~
Guide Bearing Cu Alloy
20 [FTF Ni-Cufr g -
Guide Ni—Cu Alloy
21 [PROFNT— Ni-Cug & -
Disc Holder Ni—Cu Alloy
o |[PARI(H—F Ni-Cr& & N
Disc Insert ALLOY 718
9 [HTEUST ATULAE -
Guide Ring Stainless Steel
24 HARYL T bR Ao a—  |RTFULRE -
Guide Ring Set Screw Stainless Steel
25 SN yb RO~ (RFUL R 5
Nozzle Ring Set Screw Stainless Steel
% |/ RNNST ATFULAH -
Nozzle Ring Stainless Steel
27 /X)L SUSF347H+CoCr Alloy -
Nozzle 347H st.st+CoCr Alloy
o BT SCPH2/A216 WCB SCPH32/A217 WC9
Body Carbon Steel Alloy Steell
5 [FvE—EY ATULRH =

Disc Insert Cooter Pin

Stainless Steel

T MBEBDBR<EEITDHBEN DO ITIDO TS TERRSL,
Note : Materials are subject to change without notice.
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Valve sizes and connections — Styles HC and HCA

. iy FUT 42 =i
fFHA I BRED Style Designation Orifice Connections AO
Maximum 5> 3R
Valve Size b E=EmaE A
ressure . R
AOXAU D42 xE0O - l; Maximum Temperature L9— [ AD: &% | $0: 25 Flanged
al *
Inlet X Orifice X Outlet o) e — Letter Area Butt Weld ASME Inlet
gch Size (cm?) Inlet Flanged Outlet
(750°F) (1020°F) 9 ASME
BSSMEHD Maximum Pressure 5.49 MPaG (56 kgf/cm? G)
25 XK X6 5.49(56) HC-36W HCA-38W K 11.85 25" 6"-150 Ib
2V XK, X6 5.49(56) HC-36W HCA-38W Ky 16.41 2V 6"-150 |b
3 XM X6 5.49(56) HC-36W HCA-38W M 23.22 3" 6"-150 |b 600 Ib
3 XM, X6 5.49(56) HC-36W HCA-38W M, 25.65 3" 6"-150 Ib 900 Ib
4 XP X6 5.49(56) HC-36W HCA-38W P 41.15 4" 6"-300 Ib 1500 Ib
6 XQ X8 4.81(49) HC-36W HCA-38W Q 71.25 6 87-300 Ib
6 XR X8 4.81(49) HC-36W HCA-38W R 103.22 6" 8”-300 Ib
BSMEH Maximum Pressure 6.18 MPaG (63 kgf/cm® G)
4 XP X6 6.18(63) HC-46W HCA-48W P 41.15 6"-300 Ib 900 Ib
6 XQ X8 6.18(63) HC-46W HCA-48W Q 71.25 8”"-300 Ib 1500 Ib
6 XR X10 6.18(63) | HC-56W  HCA-58W | R 103.22 10"-300 Ib
B=ME Maximum Pressure 10.3 MPaG (105 kgf/cm? G)
1 XH X3 10.3(105) HC-66W HCA-68W H 5.06 1" 37-150 Ib
2 XJ] X4 10.3(105) HC-66W HCA-68W J 8.30 2" 4"-150 1b
24 XK X6 10.3(105) HC-66W HCA-68W K 11.85 2V 6"-150 lb
245 XK, X 6 10.3(105) HC-66W HCA-68W Ky 16.41 25" 6"-150 Ib 1500 Ib
3 XM X6 10.3(105) HC-66W HCA-68W M 23.22 3" 6"-150 lb
3 XM, X6 10.3(105) HC-66W HCA-68W M, 25.65 3" 6"-150 |b
4 XP X6 10.3(105) HC-66W HCA-68W P 41.15 4” 6"-300 Ib
B=ME/] Maximum Pressure 13.73 MPaG (140 kgf/cm? G)
14X H X4 13.73(140) HCA-78W H 5.06 1" 4”-300 b
2 XJ] X6 13.73(140) HCA-78W J 8.30 2" 6"-300 Ib
24X K X6 13.73(140) HCA-78W K 11.85 204" 6"-300 lb 2500 Ib
2, XK, X 6 13.73(140) HCA-78W Ky 16.41 24" 6"-300 Ib
3 XM X6 13.73(140) HCA-78W M 23.22 3" 6"-300 Ib
3 XM, X6 13.73(140) HCA-78W M, 25.65 3" 6"-300 Ib
HSM[ESH Maximum Pressure 17.26 MPaG (176 kgf/cm’ G)
25X K X6 17.26(176) HCA-88W K 11.85 24" 6"-300 Ib
245 XK, X6 17.26(176) HCA-88W K, 16.41 24" 6"-300 Ib 2500 Ib
3 XM X6 17.26(176) HCA-88W M 23.22 3" 6"-300 Ib
3 XM, X6 17.26(176) HCA-88W M, 25.65 3" 6”-300 Ib
BSES Maximum Pressure 20.59 MPaG (210 kgf/cm® G)
24 XK X6 20.59(210) HCA-98W K 11.85 24" 6"-300 Ib
2V, XK, X 6 20.59(210) HCA-98W K, 16.41 2y 6"-300 Ib
3 XM X6 20.59(210) HCA-98W M 23.22 3" 6"-300 Ib
3 XM, X6 20.59(210) HCA-98W M, 25.65 3" 6"-300 lb

*BREEAENRAOTSYIU—T « VIICKDHRENE T AL TS Y IRDBEICIFERIC “W” BIDEXEA.

* Maximum pressure limited by inlet flang rating.

For optional flanged inlet valves, drop the “W” from the style designation.




HC/HCA e RZH

TERCEE —AO75>Y
Dimensions and weights — Flanged Inlet
Styles HC and HCA

HC/HCA(T 5 DHelR Unit: mm
HFHAX Style (HG Style . HGA
Valve Size E P _ mEEE _ EEe |Flohk—L
(AOXAYZ R x| mm) | (mm) ha H Weight i - Weight | Drain Hole
Inlet X Orifice X Outlet {i i (ke (erry) (mm) (ke) {Re)
BaEHEEH 549 MPaG (56 ke/cniG)
11/2 x H % 3 143 152.5 635 400 43 760 400 50 1/2
2 x J %X 4 1555 178 685 400 57 815 400 68 1/2
21/2 x K X 8 1855 178 815 500 86 965 500 98 1/2
21/2 X K2 X 8 1855 178 815 500 100 965 500 111 1/2
3 x M x 8 2095 | 1905 965 500 172 1120 500 190 1/2
3 x M2 X 8 2095 | 1905 965 500 177 1120 500 195 1/2
4 X P X6 2955 254 1120 500 245 1320 500 265 1/2
6§ x Q % 8 2395 | 2415 1170 500 277 1370 500 304 3/4
8 X R x 8 2395 | 2415 1370 500 363 1575 500 390 3/4
BEEHEEH 6.18 MPaG (83 ke/enG)
3 X M X6 2095 | 1905 965 500 177 1120 500 195 1/2
3 x M2 X 6 2005 | 1905 965 500 181 1120 500 200 1/2
4 x P x 6 2955 254 1120 500 252 1320 500 272 1/2
6§ X Q x 8 2395 254 1320 500 318 1550 500 354 3/4
8 x R x 8 2665 | 2415 1370 500 363 1575 500 399 3/4
mefEREEA 103 MPaG (105 ke/cmG)
1172 x H x 3 143 152.5 635 400 48 760 400 57 1/2
2 x J % 4 1555 178 685 400 61 815 400 73 1/2
21/2 X K X 6 1855 178 815 500 91 965 500 102 1/2
21/2 X K2 x 6 1855 178 815 500 104 965 500 118 1/2
3 X M X6 2095 | 1905 965 500 177 1120 500 195 1/2
3 x M2 X 6 2095 | 1905 965 500 181 1120 500 200 1/2
4 x P x6 2255 254 1120 500 252 1320 500 272 1/2
6§ X Q % 8 305 2415 1420 500 374 1420 500 410 3/4
HCA (TS5 VElR) Unit: mm
HHAZ Style :HGA
Valve Size : mEEE |Flik—il
(AR XAUZ4ZAXHA)| . 5 i i Weight | Drain Hole
o mm) {mm) {mm) {mm)
Inlet X Orifice X Outlet (ke) (Re)
mafEREEN 1373 MPaG (140 ke/omG)
11/2 x H x 4 178 158.5 815 400 64 1/2
2 x J x6 1985 216 965 400 100 1/2
21/2 X K % 6 209.5 216 990 500 122 1/2
21/2 X K2 % 6 224 216 1145 500 190 1/2
3 X M X6 2955 216 1145 500 200 1/2
3 x M2 X 6 2255 216 1145 500 204 1/2
BEEEEA 17.26 MPaG (176 ke/cniG)
11/2 x H % 4 178 158.5 815 400 64 1/2
2 x J X6 1985 216 965 400 100 1/2
21/2 x K X 8 2095 216 990 500 122 1/2
21/2 X K2 X 6 224 216 1145 500 190 1/2
3 X M x 8 2255 254 1320 500 254 1/2
3 x M2 X 8 2255 254 1320 500 259 1/2

H AT Fo RBET i

H’ Head space required for servicing.
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HC/HCA 2 R2H
TENUEE — AL
Dimensions and weights — Welded Inlet
Styles HC-W and HCA-W

*FAL AR ERIFEICLVET.

*Weld prer per customer's specifications.

H AT FHr ABETE
H' Head space required for servising

HC-W/HCA-W (s SR )L s Unit: mm
B Style : HC-W Style : HCA-W
A X mEERRE KLisk—iL
Valve Size .A Maximun Temperature E P HA H' HEEE HA H' ﬂ&ﬁii Drain Hole
(in} {mm) | {mm; Weight Weight
(AAXFYI4RxHA) 400°C 550°C | Max.0D. {mm} | {mm} (ke) {mm} | {mm) (ke) (RC)
Inlet X Orifice X Outlet (in) (in} {mm}
FEEEAEH 549 MPaG (56 kg/cnG)
21/2 x K x 6 [21/2 4 5 127 280 | 178 | 890 [ 500 85 1040 | 500 100 1/2
21/2 x K2 x 6 [21/2] 41/2 51/4 1335 | 280 | 178 | 890 | 500 100 1040 500 110 1/2
3 x M x 6 3 5 6 1525 | 305 | 191 | 1040 500 170 1220 | 500 190 1/2
3 x M2 x 8§ 3 5 6 1525 | 305 | 191 | 1040 500 175 1220 | 500 195 1/2
4 x P x 6 4 51/2 61/2 165 305 | 254 | 1195| 500 245 1400 | 500 265 1/2
5 x Q x 8 6 7 8 203 330 | 267 | 1270 500 280 1475 | 500 310 3/4
6§ x R x 8 6 71/2 81/2 216 292 | 280 | 1400| 500 365 1600 | 500 400 3/4
BEEAEN 6.18 MPaG (63 ke/cnG)
4 x P % 8§ 4 51/2 61/2 165 305 | 254 | 1195 500 245 1400 | 500 265 1/2
B x Q x 8 6 71/2 81/2 216 330 | 267 | 1420 500 320 1650 [ 500 355 3/4
6§ x R x 10| 6 8 91/2 2415 | 305 | 292 | 1475| s00 430 1675 | 500 470 3/4
EeEAESN 10.3 MPaG (105 ke/cniG)
11/2 x H x 3 [11/2] 23/ 31/2 39 162 | 153 | 660 | 400 50 790 | 400 55 1/2
2 x J x 4 2 31/4 4 1015 | 254 | 178 | 790 | 400 60 915 | 400 75 1/2
21/2 x K x 6 [21/2 4 5 127 280 | 178 | 890 | 500 90 1040 | 500 100 1/2
21/2 x K2 % 6 |[21/2] 41/2 51/4 1335 | 280 | 178 | 890 | 500 105 1040 | 500 120 1/2
3 X M X 6 3 5 61/4 159 305 | 191 | 1040 500 175 1220 500 195 1/2
3 x M2 % 8§ 3 5 61/4 159 305 | 191 | 1040 500 180 1220 | 500 200 1/2
4 x P X 6 4 61/4 71/2 1905 | 305 | 254 | 1195 500 250 1400 | 500 275 1/2
HCA-W (s Sy Rz )L FEES) Unit: mm
Style: HCA-W
FHAX B
Valve Size meEARE |mEsg|rLos—n
A . E P lHA]| H . i
(in) Maximun Temperature o) ) | éemmy | ey Weight | Drain Hole
(AR XFYZ4Z X HA) 550°C | Max.OD. (ke (RG)
Inlet X Orifice X Outlet (in) {mm}
BEERAEH 13.73 MPaG (140 ke/cniG)
1172 x H x 4 [11/2 4 1015 203 159 | 840 | 400 65 1/2
2 x J x 6 2 43/4 1205 2795 | 216 | 1040] 400 100 1/2
21/2 x K x & |21/2] 51/4 1335 2795 | 216 | 1040] 500 125 1/2
21/2 x K2 x 6 |21/2] 53/4 146 305 216 | 1220] 500 190 1/2
3 x M x 6 3 7 178 305 216 | 1220] 500 | 200 1/2
3 x M2 % § 3 7 178 305 216 | 1220] 500 [ 205 1/2
BEEEREHD 17.26 MPaG (176 ke/cmfiG)
21/2 x K x 6 |[21/2] 53/4 146 2795 | 216 | 1040] 500 125 1/2
21/2 x K2 x & |21/2] 61/4 159 305 216 | 1220] s00 190 1/2
3 x M X 6 3 71/4 184 305 254 | 1400| 500 [ 255 1/2
3 x M2 x 8 3 71/4 184 305 254 | 1400] 500 [ 260 1/2
=T 2059 MPaG (210 ke/cmG)
21/2 x K x 6 |21/2 6 1525 2795 | 216 | 1040] 500 125 1/2
21/2 x K2 x 6 |21/2] 63/4 1715 305 216 | 1220] 500 190 1/2
3 x M X 6 3 7 3/4 197 305 254 | 1400] 500 [ 255 1/2
3 X M2 % 8 3 73/4 197 305 254 | 1400] 500 [ 260 1/2




lf'_-\l Hl { \ H'
A A
Ha Ha
Fl_zyrk—llr FlLrk—n
Drain Hole {1 Drain Hole n
K H—
E o
¥ v U E
= AR ’ v Y

Style HC Style HCA

~FLYR=Ib

Drain Hole ELYm—l

Drain Hole

oA

Style HC-W Style HCA-W

EED FUYIR—)LORIBRMT —ERIERDFT,
The Drain Hole is machined in Body opposite side exactly.
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HE &2 #

10.3~20.59 MPa G (105~210kgf/cm?) £TORA S RS LR
ENEBRNDII DY —ICLDTD -5 REHEBT

The Motoyama Style HE Safety Valve

with eductor-controlled pressure-assisted blowdown
for boiler drums with pressures from 10.3-20.59 MPaG (1500-3000 psig)

HEFEZ2%# (3 10.3 MPa G (105 kaf/cm?)
&Mz 20.59 MPa G (210 kgf/cm?) £THRA
S RS LDRNRSAE ULTERSTSNWSE, 03
HICEBNICLZERTI., BXRIEDENICHURE
<, BEICHHDIDDEIZ, DIUD MHENDED
ENEBRINDTO—F DO UHIHISI DS —Z&RE L
THBNET,

The Motoyama Style HE Safety Valves are high pressure,
high capacity reaction type valves, designed specifically
for saturated steam service on boiler drums having design
pressures above 10.3 MPaG (1500 psig) up to 20.59
MPaG (3000 psig). It incorporates the unique
patented eductor controlled, pressure assisted blowdown
control that permits the valve to attain full capacity lift
and fo reseat tightly, sharply and positively at the desired

reseating pressure.




RS LARZEARDRATUVIPIERICEVRIED

NHENERT, PIPAMRILNEERERTUVD

v+ —DEICEBEFRASAMMP U T ZES
Lty bRTY MRBZIERICL, BRICERENZ
WESLTWET.

10.3~20.59 MPa G (105~210 kgf/cm?) Dga
NERJCEASNDILERDIEETRE LERIED
MMEFCOHEFEDIAHDOS— (17) [CLKO>THEE
(CITFONET. COEARREE, THOH—(17)
IJROWIVE— (19) A1 RUDT (22) TEMRS
NORBZ_BCTHIHITDIECHDET., EDl|
HSNCZBORBEIT AT KU TE80ICHE
BULEL, JIRIDRIY—LEZDF+2/N\—(THRA
IddxQZEIFO-ILLET,
F 2 /N—ZDENZICBDOREFZBRDIEENH IO
DDFHIOY D IEERESBIICRA—XRICER
U, SOl oy arzaziFcBianoIRo%E
U, BEGRTDEDHBONDRIDICEDTL)
F9., /XU T (25) (CLD, EETZEULIC
EEICH DREBLVVRNY TEEINEONET.
1 RUIREIROBIE —\DERKUREMR %
REUEBECED D ME, [EEZTIRTDENDS
BIZRIELET,

HE FE(IHMEV(CIcIicWOVeD, REREZRIS
BIEDET(CREEIEDTRECTT. REY RILSKIR
E>—hbBERFER—SSITIRIT Y- bTE
LIA—3>— hEEZRIEL, SoCREERDE
EZERSECTOET.

R SENHDZEARDEY MRT Y METERT
DEAERELET ., EULTHADRVCRICERE
RRRo#E (A) B) Sz@al, =os(C (C) (D)
DF v /N\—BRADENZHEL, FOBREKSE
H1ERUDD (B) ORS7Z@0ORT— (F) (CHEDB
SNET. REICRTSENDDTFRIDEIRIR
W=y T)-DFimBLDBEAN DL
ERADIRAOMELBHET. (C) (D) DF v~
IN—BBDENICHEISNT, CDFRRTDFERENE
FREBLTEONET,

Springs on drum safety valves, of necessity, have very
high preloads. A rugged thrust bearing between the
adjusting bolt and top spring washer makes set point
adjustments precise and keeps friction torque low. The
valve seats are protected from damage during set point
adjustment by lugs on the upper spring washer.  The lugs
engage the bonnet to prevent rotation of the spring,
spindle and disc.

The HE Valve's eductor design provides precise popping
and blowdown action to a safety valve that must be
rugged to operate at high saturated steam pressures in
the 10.3-20.59 MPaG (1500-3000 psig) range. The
principle feature of the design is a dual-stage controlled
flow passage formed by the eductor (17), disc holder
(19) and the adjustable guide ring (22). The controlled
flow passages, coact with the apertured guide ring to
control the flow of steam to a chamber above the disc
holder. Changes in chamber pressure plus the action of
other infernal parts assure full opening without warn and
also assist in a positive blowdown with a cushioned
closing action.  The nozzle ring (25), provides accurate,
warnfree and sharp pop action on opening. The guide
ring adjusts the steam reaction effect on the disc holder
assembly assuring full capacity lift and precise blowdown
control.

The HE Valve seals off tight without slamming or thermal
distortion. The seatlevel loading of the spindle on the
disc insert insures uniform seatloading and reduces the
effect of eccentric loading.  The seating region of the disc
insert is recessed for pressure and temperature equaliza-
tion insuring a flat, tight seal.

A typical valve operating cycle is as follows. As pres-
sure in the boiler increases to the safety valve set point the
valve will pop open. After the valve opens, steam passes
through a serise of annular flow passages, (A) and (B),
which control the pressure developed in Chambers (C)
and (D), the excess steam exhausting through openings
in the guide ring (E), to the valve body bow! (F).

As pressure in the boiler decays, the dynamic forces on
the lower face of the disc holder assembly are reduced
and the safety valve disc begins to close. Assisted by
pressure in Chambers (C) and (D), the valve at this
point closes sharply.

17
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Valve materials — Style HE

o TR am e I HE
i Part Name Material
i Foud Eok1 )LEER
Cap Malleable Iron
, [REVEAFUR o+
Spindle Nut Carbon Steel
3 Tr—DILN— T84 W iE%
Forked Lever Malleable Iron
PO k] 2 =2 FERE
Forked Lever Pin Carbon Steel
5 [B@Fvk b1
Adjusting Bolt Locked Nut Carbon Steel
6 |7ErARRLE AT LA
Adjusting Bolt Stainless Steel
7 L/ i— T4 &S
Lever Malleable Iron
g |Li—EY 3 2= 4
Lever Pin Carbon Steel
g |RIARNTULY &P S
Thrust Bearing with Adapter Stainless Steel
10 RPN T Tyr— o+
Spring Washers Carbon Steel
1 ATy =]
Spring Alloy Steel
12 AEUREN AT A
Spindle Stainless Steel
13 [ReFvb SCPH2/A216 WCB
Bennet Carbon Steel
14 [RFVERLE &
Bonnet Stud Bolts Alloy Steel
5 [Tk 1]
Nuts Carbon Steel
16 IHHGE—ATPY Y Cufs
Eductor Bearing Cu Alloy
17 ISR HHR— Ni-Cug s
Eductor Ni-Cu Alloy
18 7 4 5 AT L ASH
Piston Stainless Steel
19 |PARIRLE— N-Cud %
Disc Holder Ni-CGu Alloy
20 |PARIRNE —TF—F—F Ik ATV
Disc Holder Retaining Nut Stainless Steel
o1 |PARIAT—h Ni-Cr&&
Disc Insert ALLOY 718
a5 (A BT ATl A4
Guide Ring Stainless Steel
93 [HAFVLTEIRRS2— AT LA
Guide Ring Set Screw Stainless Steel
g [/ AN EIERG) 21— AF LA
Nozzle Ring Set Screw Stainless Steel
95 |/ANILT AT L A5
Nozzle Ring Stainless Steel
26 /AN SUSF347H+CoCr Alloy
Nozzle 347H st.st+CoCr Alloy
27 RTr— SCPH2/A216 WCB
Body Carbon Steel

T MR R EEITISBENDDFTID T THERSL,
Note . Materials are subject to change without notice.
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Valve sizes and connections — Style HE

AT FIVI742 B
Valve Size B Orifice Connections
AOXAUD 4 2XxEHO Style Designation L9— i AD: B $O: 753 (ASME)
Inlet X Orifice X Outlet Letter Size Area (cm?) Butt Weld Inlet ASME Flanged Outlet
BSES Maximum Pressure 13.73 MPaG (140 kgf/cm’® G)
2145 XK X6 HE-76W K 11.85 25 6”-300 |b
2)5 X K, X6 HE-76W K, 16.41 205 6"-300 Ib
3 XMXé6 HE-76W M 23.22 37 6”-300 |b
3 X M,X6 HE-76W M, 25.65 37 6"-300 |b
B=ME/] Maximum Pressure 17.26 MPaG (176 kgf/cm® G)
215 XK X6 HE-86W K 11.85 2 6”-300 |b
2V5 X K, X6 HE-86W K, 16.41 20 6”-300 |b
3 XMXé6 HE-86W M 23.22 37 6”-300 |b
3 XM;X6 HE-86W M, 25.65 3” 6”-300 Ib
B=ME/ Maximum Pressure 20.59 MPaG (210 kgf/cm?® G)
205 X K X6 HE-96W K 11.85 20y 6”-300 Ib
205 X K, X6 HE-96W K, 16.41 20y 6”-300 Ib
3 XMXé6 HE-96W M 23.22 3” 6”-300 Ib
3 XM;X6 HE-96W M, 25.65 3” 6”-300 Ib

TERUEE v

Dimensions —StyleHE =~ —

S o) Y e oaivi=—{F
T —BRIEBTYET,

RUYR—Ib
Drain Hole
610mm MIN. The Drain Hole is machined in Body
WORKING SPACE opposite side exactly.
Unit: mm
FAHAX g o] e HigEsS
Valve Size *A *B M:x E P H H 'E)I;,;#‘T_\I oIJel/ Approx.
AOXAY T4 2xHB0O (in.) (in.) o.D. A Re (PT) Weight
Inlet X Orifice X Outlet = (kg)
2U5XK X6 2% 5 133.5 279.5 216 965 510 A 190
25 XK, X6 2 5V 152.5 305 216 1080 510 A 190
3 XM X6 3 [¢) 203 305 254 1215 510 A 290
3 XM,X6 3 [¢) 203 305 254 1215 510 A 290

* AR BERAREICKIDFT,
*Weld prep per customer's specification.
H AV TF U RARETE

H" Head space required for servicing.
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ZEFADHUT

ZERIRONICENSEBRNCTHRRET DICHDENDTT ., #O>TIRNICELTEAOBLD
EOfRlomEERIRR ERISTENRECT ., BERENLELEDELE, FI2/NULTDR

EBEENKELBFDREEMBIRINDEB(CEOCEET,

BZEREBSEIICEEBDL S/ NILIND N &R
BICTDIC, TREXDHZDFIc/ XIVICERE
FEENECRYIRONEEDE . ZEFTH
SNV TDADE#RS L DINS VRED ./ X)L
f@iw(CROV ZIVICEE 3 TEDER . /NILT
CENBROEBDAOEERNICHKET DENRETF(EE
AULTEELZIINEZEDEEA.
ZERIMBDOVDVEDEREBEBIRIIL, TRARIE
BRICEABMFZBICAND LGS, RTISFIC
(FRQEE (CERDICIHEDTTE]DI (FRITNE
IFDEE A,
CDOXDFEFCFEMFE, ASME DSV IR
BICLDE—ER ENCW/ZIDT (F—X) B
MFOBETELDRIULCTEVTEBA. — AS-
MESEC. | PG-71.
BERDRBST A OV TOF v HU D T8
Dicsd, NOBEDEENETE/NILTREEND
2% = CZTIIIEDNF . AOBEDREL/NIL
TREPORENDICEDBIFTE-— A MMIWR DK
DTRFESTRIFNUIZEDE B A,

ZEAOREULICXDAAD, BT/ X)L, BR—
NERCRADD MDD ET,
ERFEBADAESSEZNICXRDBNELZERLED
OBBDBMRICENET., INbDILlE, ZEFHR
DR ROBREDESED+NER LS INEIED
T,

BEYR—~
(BENICBEE)

KLY T BERELCBSTOHH

HEORUYT/\IHD

PRIEDEICEDTER
o e LEOLABNES+HE
>
{ ~ RES\REER TRERT D,
[ AOYrZR&0Y

ADKEBOEENDRE
TRARBEND2
HESZBLESH
RIEFE<T .

{

[ A AEXRENBD,

J \ylf\\\giﬁﬂﬁb

BEADREENEHSDBELENEDEE, 7

DR ZERICT DIHIC 10% UTFEULEWNEKD
HREMUET.
NS RS LARZERDANYIRNREBEE/NLITD
AMHORICELOARZBLCOET. RFSLD
PICHRFEDNNTES FONDHEICEFFBICRL
J ZVICES (32N S/ VLT (C5 U TS (CHORE
FO/EUEXRENVRETDIENETT,

BRGSO IOBRGENY IRLZEADERE (L
¥DI2FR< L, DHDHDIAOE/NILT DD
BEORSEVRNEREZRVDLDICINETT.
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Safety valve installation

Safety Valves are intended to open and close within a
narrow pressure range; therefore installations require
careful and accurate planning both as to inlet and dis-
charge piping. The higher the operating pressure and
the greater the valve capacity, the more critical becomes
the need for proper design of the installation.

Safety Valves should always be mounted in a vertical
position directly on nozzles having a well-rounded ap-
proach that provides smooth, unobstructed flow from the
vessel or line to the valve. A Safety Valve should NEVER
be installed on a nozzle having an inside diameter smaller
than the inlet connection to the valve, or on excessively
long nozzles.

The pressure drop occurring in the inlet piping between
the valve and pressure source should be computed at
actual flow of the valve. It is well to remember that the
ASME Boiler Code (Section I) rating for Safety Valves is
only 90% of the actual flow. The total pressure drop
should not exceed 2% of the valve set pressure to avoid
rapid cycling of the valve or chatter. The wall thickness
of the inlet piping must be heavy enough to resist bending
moments due fo reaction when the valve discharges.

The discharge of a safety valve will impose a reactive
load on the inlet of the valve and the mounting nozzle and
adjacent supporting vessel shell as a result of the reaction
force of the flowing stream. The precise nature of the
loading and the resulting stresses will depend on the
configuration of the valve and the discharge piping. This
must be taken into consideration by those responsible for
the installation of the safety valve and associated vessel
or piping.

Determination of Outlet Reaction Forces is the respon-
sibility of the designer of the vessel and/or piping.

Motoyama recommends that the absolute min-imum differ
ential pressure, i.e. between the valve set pressure and
operating pressure be not less than 10% to insure seat
tightness.

Steam drum nozzles for safety valves on boiler drums
usually have inside diameters equal to the valve nominal
size. Nominal diameter plus 1/2" or more is recom-
mended, particularly for valves mounted off the center
line of the drum or on exceptionally long nozzles.

On superheaters and reheater headers, connections for
safety valves should be as short as possible. It is desir-
able to use piping having rounded entrance and larger ID
than the valve nominal size. This is often necessary to

keep the pressure drop within limits. Such connections

should be away from turns or branches which can cause
turbulence.

Where valves are installed on a header- or wherever they
must be mounted on an elbow, long radius or sweep
fittings should always be used with adequate supports.
On welded headers the fitting should be connected to the
header with a long radius to avoid sharp corners resulting
from welding a section of pipe to the header.

Where safety valves are installed to protect a piping
system, as on the low pressure side of a reducing valve or
on a turbine by-pass, the pipe or header must be of
sufficient size to maintain flow under the safety valve while
it is discharging. On a pressure reducing valve installa-
tion the safety valves should be located at least eight pipe
diameters downstream from the PRV.  Where nozzles are
used, they must be as short as possible and preferably one
pipe size larger than the valve inlet. Nozzles must be
braced to counterbalance the reaction when the valve
discharges. Several smaller valves are better than one
large valve, and the set pressure of each valve should be

stepped within code limitations.

The discharge piping from safety valves should be equal
in size to, or larger than, the nominal valve outlet and
should be as simple and direct as possible.

Connections with generous clearances are preferred.
The discharge pipe above the drip pan should be firmly
anchored to the building structure and should be sized
adequately to avoid “blow back” of steam from around
the drip pan into the boiler room when the valve is
dis-charging. Design considerations are included in three
articles; “Sizing Vent Piping for Safety Valves” by Max
W. Benjamin, published in Heating, piping & Air Con-
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ditioning in October 1941, “Steam Flow Through Safety
Valve Vent Pipes” by H.E. Brandmaier and M.E. Knebel
(December 1975) and “Analysis of Power Plant Safety and
Relief Valve Vent Stacks” by G.S. Liaco (November 1974).
The latter two papers are ASME publications.  Where
piping extends to a considerable length, it may be neces-
sary to increase the pipe size at the upper part of the
stack.

Where flexible hose connections are used in place of or in
conjunction with drip pans, they must be of sufficient
length and flexibility so as to absorb expansion and
impose no strains on the valve outlet when the pressure
vessel is at normal operating pressure.

Where solid piping must be used, expansion bends should
be employed to accomplish the same purpose.

Manifolds discharge lines are satisfactory, if the following

“good practices” are observed :

Make the area of the manifold equal to or larger than the

areas leading into it. “Stepping up” the size of the

manifold at each point where another valve enters per-

mits smoother flow than simply sizing the manifold to the

total area required.

Support the manifold independently and not on the

valves.

Observe the same precautions in providing drip pans,

flexible connections and expansion bends on the indi-

vidual valve lines leading into the manifold.

Anchor the manifold to prevent it from swaying and

provide adequate drains.

Lead the discharge lines into the manifold at an angle of

45 degrees (less if possible) to the direction of steam flow.

NOTE : Check the manifold for any possible back pres-
sure which might cause steam “blow back” out of
individual drip pans.  If closed systems are used,
back pressure in the manifold resulting when one
valve discharges can affect the popping point
and the performance of other valves connected
to the same system.

While MOTOYAMA does not design discharge piping, our

engineers will review and advise on discharge piping

problems on receipt of drawings showing dimensions.

Hydrostatic test plugs are recommended by Motoyama
for use on welded inlet valves, Styles HE, HC and HCA.
If flanged inlet valves are to be installed we recommend
that the hydrostatic test be completed prior to installing
the safety valve, by blanking off the boiler opening.  Hy-
drostatic test plugs can be supplied, on request, for
flanged inlet safety valve.

Should be less than 1.1 times of set pressure for Test
clamps used for hydrostatic Test or Air tight Test.

Drains are located in the valve bodies and should be
piped fo a drainage system to remove condensate from
the valve bodies. Separate drains are recommended to
drain the drip pan and on certain types of installations
additional drainage from discharge piping may be pro-
vided.
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Ordering Information

Safety Valves listed in this catalog are for steam service on boilers, unfired pressure vessels, and pipe lines; and air or gas
service where exposed springs are permissible.

To assist customers to select proper Safety Valves, MOTOYAMA Engineers will recommend the most suitable Safety Valve size
and style. In order to do this, the following information is required :

Boiler Service Unfired Pressure Vessel Service

Type (Fire-Tube, Water-Tube, efc.) Maximum Volume. to be han dled

Service (Stationary or Marine, Power, Heating, etc.) Name of Fluid

Maximum Rate of Steam Generation Molecular Weight or Specific Gravity

Design Pressure Design Pressure of Vessel

Drum Operating Pressure Operating Pressure

Superheater Outlet Temperature Maximum Operating Temperature.

Superheater Outlet Operating Pressure Existing Boilers

Reheater Steam Flow (If any) Design Pressure (of maximum Allowable Working Pressure if
Reheater Design Pressure below Design Pressure)

Reheater Inlet Operating Pressure Maximum Operating Pressure (Drum and Superheater)
Reheater Inlet Temperature Maximum Rate of Steam Generation or Heating Surface and
Reheater Outlet Operating Pressure Type of Firing

Reheater Outlet Temperature Number and Size Openings for SAFETY VALVES (If special
Applicable Code flanges —diameter of bolt circle, number and size of holes).

Indicate if for outdoor service.
For customers who to size their own safety valves, orders should include the following data:

Data Example
Code Requirements ASME Section |
Quantity of Valves Two
Size—Inlet X Orifice X Outlet 21/," XKX4"
Style HS-35
Set Pressure 1 @400 PSIG ;
Required Capacity (Total) 1 @410 PSIG
(of indicate actual valve capacity) 70,000 Ib./hr.
Temperature (Saturated or °C total) (Total)
Maximum Operating Pressure Saturated
Drum 370 PSIG
Superheater None
Connections (Rating and Facing) 600 |b. ANSI RF Inlet

150 Ib. ANSI RF Outlet

GUARANTEE

“All Products of MOTOYAMA ENG. WORKS, LTD. are guaranteed for a period of one year from date of shipment to
be free from defective workmanship and material.  Within this period, any of our products claimed defective may be returned
to our factory after written notification to and authorization by us, and if found to be defective after examination by us, the
products will be repaired or replaced free of charge, F.O.B. our factory. Such defects shall be exclusive of the effects of
corrosion, erosion, normal wear or improper handling or storage.

We make no representation, warranty or guaranty, express or implied, with regard to our products except as specifically
stated.  When in doubt as to the proper application of any particular product, you are invited to contact our Overseas Sales
Div.. We cannot otherwise be responsible for the selection of unsuitable equipment.  Suitability of the material and product
for the use contemplated by the buyer shall be the sole responsibility of the buyer.

Except as specifically set forth above and for warranty of tite, MOTOYAMA MAKES NO WARRANTY, EXPRESS OR
IMPLIED, OF ANY KIND INCLUDING WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.

In no event will MOTOYAMA be liable for incidental or consequential damage.”

Recommendation of Field Service Engineer

Actual field operating conditions may differ condiserably from conditions of test equipment. Therefore, Safety Valves
should be set and adjusted for operation on the customer’s boiler by a Motoyama Service Engineer.  This is the Best means
of insuring that the valves perform according fo the provisions of the ASME Boiler Code or other applicable regulations.
Please contact MOTOYAMA Sales or Representative for the Field Service charges.
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@®The product will be warranted for one year after delivering this product in principle.
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BMOTOYAMA is continuously improving and upgrading its product design, specifications and/or dimensions. Information included herein is
subject to change without notice.
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M This catalog is supplied for information purpose only and should not be considered certified marketability and conformability of this
product.
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