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SAFETY RECDMMENDAT I ON ( S )  

14-77-8 through 1 4  

On February 24,  1977, t h e  bulk s u l f u r  c a r r i e r  SS MARINE FLORIDIAN, 

About 2 m i l e s  downriver, the  MARINE 
i n  b a l l a s t ,  was downbound from Hopewell, V i rg in i a ,  i n  the  James River en 
r o u t e  t o  Newport News f o r  f u e l i n g .  
FLORIDIAN veered t o  the  l e f t  (north)  of the  channel and the  l i f t e d  
cen te r  span of t h e  Benjamin Harrison Bridge and co l l i ded  with the  
nor thern  t r u s s  of t h a t  br idge.  

A s e c t i o n  of t h e  northern approach causeway and two highway motor 
v e h i c l e s  f e l l  i n t o  the r i v e r  on t h e  p o r t s i d e  of t h e  ves se l .  The north- 
ern end of t h e  nor thern  t r u s s  span, which was d isp laced  from i ts  support-  
ing p i e r  by t h e  s h i p ,  col lapsed downward and came t o  r e s t  on t h e  main 
deck of t h e  s h i p  u n t i l  March 6 ,  1977, when t h a t  span and the nor thern  
main tower of t h e  br idge  f u r t h e r  col lapsed onto t h e  sh ip  and i n t o  t h e  
r i v e r .  
rebui ld ing .  The MARINE FLORIDIAN suf fered  cons iderable  damage t o  the  
deckhouse and o the r  damage t o  deck-level s t r u c t u r e s  and equipment. 

The b r idge  was damaged ex tens ive ly  and w i l l  r e q u i r e  s u b s t a n t i a l  

For tuna te ly ,  t h e  persons i n  t h e  v e h i c l e s  escaped back from the 
span, and no one was in ju red  on t h e  sh ip .  Likewise, t h e r e  were no 
i n j u r i e s  when t h e  br idge  f u r t h e r  co l lapsed  onto the  sh ip .  

A s  you know, a U.S. Coast Guard Marine Board of Inves t iga t ion  of 
t h i s  acc ident  i s  now i n  process  and a member of our  s t a f f  is  p a r t i c i -  
pa t ing  i n  it. Although t h a t  i n v e s t i g a t i o n  has  not  been completed, 
evidence i n d i c a t e s  t h a t  t h e  NARINE FLORIDIAN experienced a l o s s  of 
rudder con t ro l ;  t h e  p r e c i s e  reason f o r  t h a t  loss  has not  y e t  been 
determined. However, t h e  s t e e r i n g  casua l ty  alarm i n  t h e  engineroom did  
not  a c t i v a t e  when power apparent ly  was l o s t  t o  t h e  p o r t  s t e e r i n g  motor, 
and a manual t r a n s f e r  switch i n  t h e  p o r t  e l e c t r i c  power c i r c u i t  had a 
mechanical f a u l t  of poss ib l e  c r i t i c a l ,  h u t  not yet  determined, consequence. 
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This  casua l ty  and o t h e r s ,  and t h e  p o t e n t i a l l y  c a t a s t r o p h i c  
consequences of s t e e r i n g  f a i l u r e s ,  i n d i c a t e  a need t o  f u r t h e r  upgrade 
rudder c o n t r o l  and alarm systems. S teer ing  gear tests, opera t ing  
procedures,  and in spec t ions  should be improved t o  a s su re  more r e l i a b l e  
vessel c o n t r o l .  Also, a s tudy  made by t h e  General E l e c t r i c  Company 
f o r  your Off ice  of Research and Development made recommendations i n  
regard t o  t h e  need t o  a t t a i n  except iona l  r e l i a b i l i t y  of s t e e r i n g  
systems and o the r  systems c r i t i c a l  t o  t h e  sh ip  con t ro l  i n  merchant 
v e s s e l s  .A/ 

The Sa fe ty  Board has knowledge t h a t  t h e  Coast Guard r e c e n t l y  
emphasized and i n t e n s i f i e d  t h e  in spec t ion  procedures f o r  s t e e r i n g  gear 
systems by i s su ing  of Commandant Notice 16711,  dated January 11, 1977. 
Those procedures should he lp  to  a s su re  t h a t  t h e  i n s t a l l e d  eqkipment is 
maintained adequately.  Also, you have r e c e n t l y  adopted rulemaking t o  
r e q u i r e  t h a t  s t e e r i n g  gear f a i l u r e s  be repor ted  t o  t h e  Coast Guard, a s  
proposed by o u r  recommendation M-76-3, so t h a t  the  r e l i a b i l i t y  of those  
systems can be  determined and t h e  d e f i c i e n c i e s ,  i f  any, can be i d e n t i f i e d  
and cor rec ted .  

We a r e  a l s o  aware of t h e  c u r r e n t l y  proposed r u l e s  t o  amend 33 CFR 
P a r t  157 t o  r e q u i r e  improved emergency s t e e r i n g  system s tandards  f o r  a l l  
o i l  t ankers  of 20,000 deadweight tons  or more, and your i n t e n t  t o  propose 
certain amendments t o  46 CFR Subchapter J and t o  extend those r u l e s  t o  
o the r  t ank  vessels and t o  o the r  types of v e s s e l s .  
d e t a i l e d  comments regard ing  those proposed r u l e s  a t  the  appropr i a t e  t i m e  
i n  another  document. 

We w i l l  submit our 

Although we agree  t h a t  those proposals  should be  extended t o  o the r  
v e s s e l s  such a s  t h e  MARINE FLORIDIAN, we  a l s o  be l i eve  t h a t  t h e r e  is a 
need t o  take f u r t h e r  a c t i o n s  and t o  inc lude  a l l  oceangoing vessels of 
1 ,600 gross  tons  o r  more. 

46 CFR 111.80-70(f) r e q u i r e s  a s t e e r i n g  gear  motor p i l o t  l i g h t  and 
a feeder  c i r c u i t  breaker  aud ib le  alarm a t  t h e  propuls ion c o n t r o l  s t a t i o n  
but not i n  t h e  wheelhouse, where i n t e r r u p t i o n  of e l e c t r i c a l  power t o  t h e  
s t e e r i n g  motor should be known a t  the earliest t i m e  f o r  s h i p  c o n t r o l  
purposes.  A l s o ,  t h e  i n s t a l l a t i o n  of a p i l o t  l i g h t  f o r  each s t e e r i n g  
gear  power motor i n  o t h e r  l oca t ions ,  such a s  t h e  wheelhouse, is per- 
mi t t ed .  Without a n  alarm system i n  t h e  wheelhouse, and i n  t h e  absence 
of a r e p o r t  of  an alarm or casua l ty  from the  engineroom, persons on t h e  
br idge  may not  become aware of rudder c o n t r o l  problems u n t i l  someone 
d iscovers  that t h e  s h i p ' s  head or t h e  rudder angle  i n d i c a t o r  is not  r 
sponding t o  o r d e r s  from t h e  helm, or t h e  alarm, proposed i n  33 CFR 
157.20, sounds 30 seconds later.  I n  t h e  absence of tu rn ing  o rde r s  t 

__ 11 USCG Report No. CG-D-153-75, J u l y  1975, " R e l i a b i l i t y  Analysis  of 
Vessel S tee r ing  System (Dual Electro-Hydraulic Type)." 



t h e  helm t o  i n i t i a t e  t h a t  cha in  of events ,  a s h i p  could be without  
e l e c t r i c a l  power t o  a s t e e r i n g  motor f o r  a s i g n i f i c a n t  t i m e  unbelcnomst 
t o  those  on t h e  br idge.  
alarm system i s  needed i n  t h e  wheelhouse t o  i n d i c a t e  ins tan taneous ly  
an i n t e r r u p t i o n  of e l e c t r i c a l  power t o  s t e e r i n g  gear motors. Thus, i n  
case  of e l e c t r i c a l  i n t e r r u p t i o n ,  i t  would not  be necessary t o  wai t  f o r  
time-consuming telephone cal ls  or o t h e r  types of communications from t h e  
engineroom, o r  f o r  t h e  proposed rudde r - f a i lu re  alarm t o  func t ion .  A 30- 
second de lay  could be c r i t i c a l  i n  avoiding an acc ident .  

Therefore,  w e  be l i eve  t h a t  a v i s u a l  and audib le  

Older v e s s e l s  such as t h e  MARINE FLORIDIAN a r e  permit ted t o  cont inue  
i n  s e r v i c e  wi th  c e r t a i n  e l e c t r i c a l  s tandards  t h a t  are now obso le t e  but  
were used a t  t h e  time they were b u i l t  and which involve systems v i t a l  t o  
s h i p  c o n t r o l  func t ions .  This  i s  p a r t i c u l a r l y  s o  i n  t h e  case  of s t e e r i n g  
systems, and we be l i eve  t h a t  t h e  e l e c t r i c a l  i n s t a l l a t i o n s  for  t h e  
s t e e r i n g  gear  on a l l  oceangoing v e s s e l s  should be brought up t o  c u r r e n t  
s tandards  t o  improve t h e  r e l i a b i l i t y  of those systems. 

Your Navigation and Vessel Inspec t ion  Ci rcu lar  No. 12-65 expla ins  
t h e  a p p l i c a t i o n  of 46 CFR 30.01-10 and 46 CFR 90.05-5(a) t o  s a f e t y  
improvements t o  be made on e x i s t i n g  v e s s e l s  undergoing major a l t e r a t i o n s  
and provides  f o r  the  cons idera t ion  of upgrading t o  cu r ren t  s tandards  f o r  
s p e c i f i e d  o l d e r  systems. S teer ing  systems are not  s p e c i f i c a l l y  mentioned 
f o r  cons idera t ion  and t h a t  system on t h e  MARINE FLORIDIAN was no t  updated 
when that v e s s e l  was r e b u i l t  i n  1969. We be l i eve  t h a t  a l l  sh ip  c o n t r o l  
systems should be included i n  t h a t  l ist  and t h a t  t h e  upgrading should 
not  only be considered but  a l s o  should be requi red  i n  a l l  ca ses  of 
s u b s t a n t i a l  a l t e r a t i o n s  made wi th  t h e  d e f i n i t e  i n t e n t  t o  extend t h e  
u s e f u l  l i f e  of e x i s t i n g  vessels. 

Meanwhile, manual t r a n s f e r  switches i n  t h e  s t e e r i n g  motor e l e e t r i -  
c a l  c i r c u i t s  should be inspected thoroughly f o r  e x i s t i n g  o r  p o t e n t i a l  
mechancial d e f e c t s  which may have developed through long use under 
severe  v i b r a t i o n s .  

Therefore ,  The Nat iona l  Transpor ta t ion  Safety Board recommends t h a t  
t h e  U.S. Coast Guard: 

Amend 46 CFR l l1 .80-70(f)  (1) and (2) t o  r e q u i r e  the  
i n s t a l l a t i o n  of a p i l o t  l i g h t  and an aud ib le  alarm t o  
i n d i c a t e  power i n t e r r u p t i o n  t o  steering gear motors i n  
the wheelhouse independent o f ,  and i n  add i t ion  t% those 
c u r r e n t l y  requi red  t o  so i n d i c a t e  a t  the Propuls ion control  
s t a t i o n .  (M-77-8) (Class  11, P r i o r i t y  Followup) 



v e s s e l s  equipped with electric-powered s t e e r i n g  gear  
cont rac ted  f o r  p r i o r  t o  November 19, 1952, which woul 
r e q u i r e  t h e  removal of motor-running p r o t e c t i v e  devic  
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Amend 46 CFR 111.01 and 111.90 t o  make t h e  provis ions  o 
46 CFR 111.80-70(c) (2)  and 111.80-70(e) app l i cab le  t o  

t h e  i n s t a l l a t i o n  of p r o t e c t i v e  devices  respons ive  t o  moto 
cu r ren t ,  temperature,  o r  both; and t h e  i n s t a l l a t i o n  of i n  
locks  t o  prevent both s t e e r i n g  systems from being con 
t o  t h e  same feeder  c i r c u i t  simultaneously.  
(Class  11, P r i o r i t y  Followup) 

Amend 46 CFR 35.20-10, 78.17-15, and 97.15-3 and 33 CFR 
164.25 t o  r e q u i r e  a d d i t i o n a l  s p e c i f i c  s t e e r i n g  gear  tests, 
inc luding  t h e  switching from one s t e e r i n g  gear  c o n t r o l  s y s t  
t o  t h e  o t h e r ,  from hydraul ic  c o n t r o l  t o  e l e c t r i c a l  c o n t r o l  
back; from one source of e l e c t r i c  power f o r  t h e  s t e e r i n g  mot0 
t o  t h e  o ther  and back; and t h e  a c t i v a t i o n  of alarm systems b 
s imula t ion  of power i n t e r r u p t i o n  t o  each of t h e  s t e e r i n g  mot 
(M-77-10) (Class  11, P r i o r i t y  Followup) 

Amend regu la t ions  t o  r e q u i r e  t h e  upgrading t o  meet cur  
s tandards  of a l l  systems v i t a l  not  only t o  onboard s a f e t y  
a l s o  t o  v e s s e l  c o n t r o l  whenever an oceangoing vessel i s  
ized ,  lengthened, r e b u i l t ,  o r  converted t o  another  serv 
(M-77-11) (Class 11, P r i o r i t y  Followup) 

Undertake f u r t h e r  rulemaking t o  amend 33 CFR 164.15 t o  
when s t e e r i n g  gear  rooms a r e  requi red  t o  be manned, t h a t  t 
persons assigned are competent and t r a i n e d  t o  switch t h e  ste 
ing  gear  t o  a l l  a l t e r n a t e  modes and c o n t r o l  systems, and t o  
r e q u i r e  t h a t  the  person manning t h e  s t e e r i n g  engineroom is 
communication w i t h  t h e  wheelhouse. (M-77-12) ( C l a s s  I 
P r i o r i t y  Followup) 

Make a s p e c i a l  one-time inspec t ion  of manual t r a n s f e  
i n s t a l l a t i o n s ,  such as t h a t  found i n  t h e  MARINE FLOR 
on a r e u r e s e n t a t i v e  number of vessels: and. based o 

(M-77-9) 

f ind ings ,  change s t e e r i n g  gear  i n spec t ion  procedures t o  
t h a t  mechanical f a u l t s  i n  t h e  e l e c t r i c a l  system are i d e  
and cor rec ted  dur ing  f u t u r e  pe r iod ic  inspec t ions .  (M-7 
(Class  11, P r i o r i t y  Followup) 
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Determine, i n  vessels which have electric and hydraul ic  
components i n s t a l l e d  so  that both s t e e r i n g  motors can be 
operated simultaneously,  whether such opera t ion  would provide 
a safe and v i a b l e  d u a l  capac i ty  without r i s k  of causing a 
f a i l u r e  t o  some component of t h e  s t e e r i n g  gear .  
a t i o n  is found t o  be s a f e ,  r e q u i r e  t h e  opera t ion  of both motors 
by vessels so  equipped whi le  they are underway i n  r e s t r i c t e d  or  
congested waters  t o  i n s u r e  t h a t  s t e e r i n g  is not  l o s t  even though 
one motor f a i l s  t o  func t ion .  (M-77-14) (Class  11, P r i o r i t y  
Followup) 

If such oper- 

TODD, Chairmam, BAILEY, Vice Chairman, McADMS, HOGIJE, and HALEY, 
Members, concurred i n  the above recommendations. 

Chairman 


